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from engineers in other States than Illinois. 
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what London is to Great Britain, as the head- 
quarters of all the engineering enterprises of the 
country, yet it is undoubtedly in the possession of 
more facilities for the production of a first-class 
professional journal than all the other cities of the 
Union together. There are here libraries, and the 
men of the profession either live here or not far 
away, or are frequent visitors; the accumulations 
of the American Society of Civil Engineers are 
stored here; the principal cities of the country are 
easy of access; the facilities for news gathering and 
the mechanical execution of a journal are in New 
York the most excellent of any city on the conti- 
nent. 

In the interest of our patrons we have deter- 
mined to do our best to give them a first-class busi- 
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terests of tnis journal. s ¥ 

A GEO. H. FROST, was expected by the profession. and the proprietor 


~ Tri Buil 
bune Building, N. Y. City. ae a P . 
ae “___ of this journal, recognizing this fact, and anxious 


News.—Those of our to do all that he possibly could to satisfy the de- 
readers who desire to preserve their back volumes mands of his patrons, has ventured to take the 
of ENGINEERING News can have them neatly important step of a removal of ENGINEERING 
bound in boards with leather backs, at the office NEWS from Chicago to New York city. 

of ENGINEERING News, 153 Washington street, | 
Chicago, IU., for $1.50 per volume. Charges both | only after a thoughtful comparison of the facilities 
ways must be paid by the subscriber. As far aa! of the two cities for the publication of an engineer- 
we can we will replace soiled or mutilated num- ing newspaper. 
bers free of charge, where immediate advantage is enterprising city on this continent; it has the most 
taken of our present offer. No orders for binding perfect facilities for the cheap and easy handling 
will be taken after Feb. 1, as our price is based of live stock, grain and lumber; its merchants turn 
only on a considerable number of volumes being Over immense stocks of dry goods, clothing and 


BINDING ENGINEERING 


This step is not taken hastily or unadvisedly, but , 


Chicago is undoubtedly the most | 


sent in at once. 
ae, shaidiatiivdaeil otic 
HumBer’s ‘“‘ WaTER SuPPLY.”—The completion 


| the first city in the United States. But there are 


| no libraries in Chicago, there are no civil engineers’ 


| hardware every year, and, asarailway centre, it is | 


of this great work is in charge of Mr. John W. | offices, there are no scientific periodicals except 
Weston, at our Chicago office, 158 Washington | such as each individual may subscribe for; there 
street, and now that the publication office of our are no facilities for illustrating cheaply a paper 
journal has been removed to this city, the balance | except what each publisher creates for himself; 





of the work upon ‘ Humber” will be crowded 
as fast as possible. All subscriptions to the above 
work are payable at the Chicago office, and all in- 
quiries relating to it may be addressed there also, 
and will be promptly attended to by Mr. Weston. 
It will be held at the present price, $10, until 
completed, and intending subscribers will do well 
to take advantage of the present opportunity to 
buy this fine treatise at the lowest possible rate. 
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the benefit of their conversation and experience; 


lection of engineering news from all parts of the 
Union and the adjoining Dominion, the descrip- 
tion of prominent engineering structures (both 
home and foreign), the publication of professional 
papers read before engineering societies, with a — 
record of the transactions of these societies so far 
as obtainable, and the prompt publication of what- 
ever may be considered of common interest to our 
patrons. Whatever new features we may intro- 
duce hereafter will come unannounced, and our 
readers must be content to assume that it will be 
the best we can do under the circumstances. 

As in past years, so now, and more earnestly, we 
invite the profession to consider this journal as 
It assuredly has the greatest circulation of 
any single newspaper in the profession; it is read 
also very largely by the employers of engineering 
labor, and its circulation in this direction is in- 


theirs. 


creasing, and will undoubtedly hereafter increase 
even more rapidly than in the past. Its proprietor 
is a civil engineer, and is entirely in accord with 
The 
policy of the journal has always been liberal and 
fair. Its great aim has been, and always will be, 
to serve to the best of its ability its patrons. 
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except through the channel of the Civil Engineers’ favors. Our journal is as unsectional as the pro- 
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and what success we have achieved has been publication may be, its location must be considered 
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examination of exchanges and literary assistance | enabling him to serve most fully his constituents, 
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The distinguished hydraulic engineer, William 
J. McAlpine, of this city, returned on Monday 
last from an extended tour on the Pacific Coast, 
Arizona and several of the Western States. We 
are pleased to be able to state that Mr. McAlpine’s 
health has been very greatly improved by his va- 


cation, and we hope he may be induced soon to! 
give to the profession a sketch of his Western ob- | 


servations and experiences. 


In the excellent article on ‘Contract Specifica- | 
tions,” we which reprint this week from a foreign | 


contemporary, would we call the attention of read- 
ers of this journal to the closing paragraph relating 
to ‘‘ Contracts Open,” which answers to the copies 


of specifications on all classes of work which appear | 


frequently in the columns of this journal. During 


the coming year even more attention will be given | 


to this subject, which, we are sure will always be 
of importance to every civil or mechanical engi- 
neer and contractor. 

ie a 


Next week we will publish an extra edition of | 
News containing a full descrip-| 


ENGINEERING 
tion, with double plate, of the great Cleveland 
Viaduct, prepared specially for this journal by B. 


F. Morse, City Civil Engineer of Cleveland. The | 
trade will be supplied by the American News| 


Company, and single copies at ten cents each can 
be had at the news stands, or by sending direct to 
this office. This is the only purely technical de- 


scription of this great engineering structure, with | 
illustrations, that is published in an American | 


journal. Send orders early to secure a copy. 
ah 0 0 - 

BRIEF as has been our residence in this city, yet 
we feel already its advantages as a publishing 


centre, and we know that our readers will very | 
soon unanimously indorse the wisdom of the | 
‘* change of base” upon which we have ventured. | 
We have inaugurated several important improve- | 


ments in the opening number of the new volume, 


and as soon as time will allow we are certain of | 


being able to give tothe constituency which we 
aim to serve, a real, live, newspaper, which shall 


contain each week as complete a record of the | 
constructive interests of this country as it is possi- | 


ble to obtain. 


90 0 
THE transference of a weekly newspaper of the 


size of ENGINEERING NEws from Chicago to New | 
York City, between issues, is not at any time | 
a simple matter to accomplish; but when it is| 


done in ‘* Holiday Week,” and subject to the delays 


incident to transportation over a long distance in- 


midwinter, and to other delays occasioned by the 
festivities of New Year's Day, it becomes even 
more difficult to accomplish with entire satisfac- 
tion. We are therefore alittle behind time in pub- 
lishing this week, and it will require a couple of 
weeks more to get everything in good running or- 
der. We trust our friends will bear this in mind 
and overlook any present short-comings in our 
“make-up.” 
rr ee 


THE already prompt renewal of our subscribers, | 


furnishing as it does a substantial indorsement of 
our enterprise in removing to the engineering cen- 
tre of the country, is very encouraging to us ; the 
increase in new names is much larger than in past 
seasons, and our space is too limited to publish 
even a small proportion of the commendations we 
have received from all over the country, West as 
well as East. 
number of new names that are being sent in for 
our premium of Latham’s ‘‘ Sanitary Engineering.” 
It is an unusually liberal premium—a_three-dollar 


We are also well pleased to note the | 


ENGINEERING NEWS. 


ENGINEERS AND EMPLOYERS. 


publish anonymous communica- | 


Two recent events in engineering circles in New 
York City convey important lessons to civil engi- 

| neers and to those who employ engineers. 

A badly-constructed arch fell in Forty-second 
street. The Commissioner of Public Works there- 
upon discharged the Chief Engineer of the Depart- 
ment for neglect of duty. 

The removed official retorted by saying that he 
had been the Chief Engineer only in name, that the 

| defective work was done in immediate charge of 
an engineer appointed directly by the Commis- 
sioner, that its supervision was in a Bureau over 


which he had no control, and that he had reported 


| the inspector as neglecting his duty. 
The other case is that of the Riverside Drive. 


| ices of a Chief Engineer two years ago, just on the 
|eve of the beginning of an important piece of 
| work. It was placed in charge of a ‘‘ Superintend- 
ing Engineer,” a good executive officer, but evi- 
dently unused to general control. His require- 
ments appearing onerous to the contractor he was 
displaced and a more accommodating person ap- 
| pointed. 

| The defective execution of the work becoming 
| the town talk, a commission of engineers was ap- 
pointed to examine it. Their report shows that 
there was great negligence in inspection. 

Who will be made the scapegoat in this case re- 
mains to be seen. 

These two cases will cast a stigma on the en- 
gineers of New York City, the memory of which 
will not soon die. We believe that the conclusions 
| which will be drawn by the public are unjust, and 
‘that the execution of bad work under the City 
|Government is the exception and not the rule, 
although the public will not so look at 1t. 


Mortifying as these prominent instances are to 
professional men, they will be of service if they 
teach both Commissioners and Engineers that the 
only way to insure good work is to employ good 
men and exact the strictest direct respunsi- 
| bility. 

It is related of a City Engineer not 250 miles 
| from New York that on the beginning of an im- 
| portant work his governing board proposed to ap- 
| point the inspectors, so many to each member. 
The engineer said: ‘‘Gentlemen, I have no objec- 
tion to your appointing inspectors, but I will not 
be responsible for the work of men of whom I 
know nothing, and over whom I have no control.” 
This was a novel view to the Committee, but they 
happened to be sensible men, and they concluded 
| to let the engineer name his inspectors. 
If an engineer is held responsible for the work 
| done under him, he must have the right to remove 
| inefficient subordinates. If an inspector or an as- 
| sistant engineer knows that his chief has that power, 
| he will attend to his business. The power of ap- 
| pointment may rest with anyone. The power of 
| removal should rest with one, and that one the per- 
| son who is the best judge of efficiency. 
| This idea of responsibility involves the existence 
| of a professional head to professional work, an in- 
termediate regulator, so to speak, between the 
| purely executive supervisor of work, who is in im- 
| mediate contact with it and its details, and the 
| non-professional governing Board. 
The mind of the executive is too much occupied 
| with details, and he takes generally too partisan a 
view in disputes with contractors to be able to 
present a fair statement. A chief engineer farther 
‘removed from the scene of conflict can take a 
'more impartial ground and can ordinarily prevent 
| squabbles on technical points from being brought 
| before ignorant commissioners. 
From all that we can learn of the two cases in 
point, we think that with an organization such as 





/we have suggested in both the Departments of | 


'Public Works and Public Parks, and with an 


The Park Department dispensed with the serv- | 
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SUBVERSIVE DISCOVERIES. 


| Two alleged discoveries have recently been an- 
nounced in England, which are of so remarkable 
|@ nature that it is perfectly safe to say they will 
| have to betested by every means human ingenuity 
_can devise before any one will regard them as true. 
One of these is Professor Norman Lockyer’s sup- 
| posed decomposition of the elements, and the other 
is the reputed discovery by Mr. William Crookes, 
|F. R.8., of ‘‘a fourth state of matter”’—a new 
world, “‘where the corpuscular theory of light 
holds good, and where light does not always move 
in a straight line.” 
Professor Norman Lockyer is a physical astron- 
omer of deserved eminence, and it is hardly neces- 
sary for us to point out that in the hands of the 
student of physical astronomy the spectroscope is 
| the most powerful of aids. It is thus quite to be 
expected that Professor Lockyer should turn the 
| instrument which has revealed to him the chem- 
ical constitution of other worlds to the analysis of 
the matters composing them. But asto just how he 
| has attained the marvelous results which are im- 
puted to his labors we are quite in the dark, for the 
reason that he has said nothing as to the details of 
his investigation, and, beyond the announcement 
of his probable discovery, has vouchsafed no more 
information than is conveyed in tacit approval of 
assertions to the effect that he has demonstrated the 
identity of certain metals, reduced elements to a 
hydrogen basis, and so on. 
That the sixty-six bodies which are termed ele- 
ments because they have hitherto defied all at- 
tempts to analyze or reduce them may some time 
be separated or reduced, although now impos- 
sible, cannot. be regarded as wholly improbable. 
They possess certain relations in the matter 
of their atomic weights which render them 
classifiable into perfectly well defined series. 
Moreover, unexpected relations between them are 
constantly being discovered, so that it has even 
been found possible to predict the existence of new 
elements as necessary to complete the sequence 
with others already known. The discovery of the 
last new element, ‘‘ gallium,” by M. de Boisbau- 
dran was largely dependent upon Mendeleef’s an- 
nouncement of the probable existence of that met- 
al under certain attainable conditions, and this as- 
sertion was as wholly based on theoretical consid- 
erations as was Leverrier’s prediction of the 
presence of Neptune from the perturbations 
of Uranus. It may be added that eka-silicium 
similarly predicted by Mendeleef as existing 
between silicon and titanium is yet to be dis- 
covered. With these facts in view, Mr. 
Lockyer’s statements cannot by any means be 
regarded as visionary, or as trascending the 
bounds of probability so far as the result 
claimed js concerned ; but that chemists will ac- 
quiesce in the capability of the spectroscope to at- 
tain such a result isquestionable. The indications 
of the spectroscope are purely physical and often 
differ for the same body under different conditions, 
so that their substantiation by purely chemicaj 
means, seems in this case to be entirely necessary. 
Of course, if in the end Mr. Lockyer’s discovery is 
verified, the consequences are almost beyond pre- 
diction. If, as has been alleged, he transmutes 
copper into calcium and nickel into cobalt, it is no 
stretch of the imagination to suppose a base metal 
transmuted into silver or gold, and the dreams of 
the alchemists realized. But it is too soon to in- 
| dulge in speculations of this sort, and the grain of 

probability which, as we said, exists in the inves- 
tigation, bespeaks for ia patient hearing and seri- 
ous discussion when its author shall present all his 
data for review. 

It is rather unfortunate for ‘‘ ultra gaseous mat- 
ter” that its discoverer should be Mr. William 
Crookes, F. R. S. This gentleman unites in one 
person great ability as a chemist with a degree of ' 
gullibility and lack of clear reasoning on subjects 





book for two subscriptions, of which one may be a honest and experienced civil engineer as Chief, the of the supernatural order, such as is rarely met 
renewal ; but we have always found that it paid arch would not have tumbled, and the Riverside | with even inthe circles ofthe mediumistic “‘ elect. 


to be liberal, and our constituency is not an ordi- contractors would neither have stopped work nor | As the discoverer of thallium, Mr. Crookes has 


wary one. 


| slighted it. 


achieved a lasting reputation, but as the self-con- 
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fessed dupe of Home and that arch impostor Slade 
he stands before the world in a far less favorable 
light. If his peculiar notions on the spirit world 
had not been permitted to intrude themselves in 
the affairs of this lower orb, a distinction between 
Crookes spiritual and Crookes scientific might 
perhaps be made ; but unfortunately the gentle- 
man himself persists in mingling the two, by os- 
tensibly investigating frauds as patent as the mis- 
erable Katie King swindle, by the aid of scientific 

. methods and announcing the illogical and absurd 
results as scientific fact. He is the editor of the 
Quarterly Journal of Science, and only recently in 
that periodical published that supremely funny but 
would-be serious, dissertation of Zollner on four- 
dimensioned space—the supposed fourth dimension 
being that in which individuals of the Slade order 
exist, though what the sa‘d dimension is, no one 
has yet been fully able to discover. The London 
Times prints an account of Mr. Crookes’ investiga- 
tion, which is about as clear as mud. But the sum 
and substance of it all seems to be that by means 
of “* great rarefaction,” which Mr. Crookes has, by 
‘* years of experience, been now able to obtain, the 
free path of tne molecules may be made so long 
that the hits in a second are negligible in compari- 
son with the misses, and the average molecule is 
allowed to obey its own motions or laws without 
interference ; and if the mean free path is com- 
parable to the dimensions of the vessel the prop- 
erties which constitute gaseity are reduced to a 
minimum, and the matter becomes exalted to an 
‘ ultra-gaseous’ state. Then new and very de- 
cided properties come into play.” 

Between this fourth state of matter and the 
fourth dimension of space previously advocated 
there seems to us so striking an analogy—in point 
of obscurity at least—that we confess our inability 
to grasp the idea in all the bearings which proba- 
bly are patent to the mind of Mr. Crookes. There 
may be, for example, a way of reconciling the as 
sertion that, under certain conditions, ‘‘the cor- 
puscular theory of light is true,” with the belief 
that under others light is a mode of motion, a 
vibration of imponderable ether; but we are in- 
clined to think that the mode of reconciliation will 
involve about the same measure of common sense 


as does the hypothesis of a fourth dimension to 
space concocted for the purpose of explaining | 


Slade’s trick of putting overhand knots in endless 
cords. 
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PERSONAL. 


Col. F. U. Farquhar, U.S. Engineers, was in Chi- | 


cago last week. 

Edward P. North, C. E., Commissioner for the | 
American Society of Civil Engineers to the Paris 
Exhibition, will sail for America on the 4th of Jan- 


uary. 
Messrs. Barnard, Wright, Macomb and Tower, 


of the Engineer Corps, United States Army, left 
New Orleans on the 30th ult., to survey and re- 
port upon the jetties. 

W. K. Muir, Esq., of the Canada Southern Rail- 
road, severed his connection with that road on the 


1st, to take charge, as is understood, of some large | 


railway corporation in the United States. 

By the recent death of Lieut.-Col. B. 8. Alexan- 
der, of San Francisco, Major W. H. H. Benyaurd 
in charge of the Red River [mprovement, is pro- 
moted to the full rank of Major of Engineers, and 
Major C. W. Howell, of New Orleans becomes 
senior captain of the corps. 

Mr. A. M. Smith, General Passenger Agent of 
the Chicago, Rock Island & Pacific road, resigned | 
that position Jan. 1, after 23 years’ service for the | 
company. Mr. Smith intends to go to Arizona for 
a time, to look after some mining interests there. 


He has been a very active and enterprising officer. | 


Col. W. Milnor Roberts, President of the Ameri- 


can Society of Civil Engineers and late Chief En-| 


gineer of the Northern Pacific Railway, sails to-day 
with bis family for Brazil, to take charge of the 
improvement of the riversof that Empire. A brief 
account of Col. Roberts’ professional life will be 
published in this journal next week. 
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CORRESPON DENCE. 


KEoxvk. Ia., Dec. 30, 1878. 
EDITOR ENGINEERING NEWS: 


The navigation season of the Mississippi here, 
and, in fact, above St. Louis, has closed—the river 
being frozen over. The Des Moines Rapids Canal, 
7 miles long, has during the past season (the sec- 
ond of its operation), passed 1,224 steamers, 765 
barges and 29 rafts, and comprising general mer- 
chandise, 82,374 tons; grain, 1,528,426 bushels: 
21,795,963 ft. lumber, 5,185,000 ft. logs, 5,394,146 
laths, 10,514,000 shingles. The canal is under the 
efficient management of Major Stickney. The 
locks and head office here are in telegraphic com- 
munication with each other. The lock gates, 
which are operated by Major Stickney’s hydro- 
static motor, work remarkably well. 

The ‘‘ Keokuk Route” Railroad, which at pres- 
ent stops at Clarksville, is to be extended to St. 
Louis at once. The Keokuk & Des Moines Valley 
Railroad has merged into the Chicago, Rock Island 
& Pacific Railroad, and is known as the Keokuk 
Branch of that Railway. The Missouri, Lowa & 
Nebraska Railroad, is now running its trains into 
Keokuk, they formerly stopped at Alexandria, 6 
miles distant. It is probable that the contemplated 
extension of this railroad to Kansas City and 
Council Bluffs will be consummated next season, 
The completion of the North Road is still in abey- 
ance. Besides the above railways, the C. B. & Q., 
the Wabash and the T. P. & W. R. R.’s have their 
termini here. 


This city is under fire protection of the Holly 
water works system, with a paid fire department, 
and is about to build a telephone fire alarm. The 
business streets and principal residence streets 
are macadamized. This year the City Council, 
with a view to advancing the manufacturing in- 
terests of Keokuk, is extending an invitation to 
parties contemplating establishing industrial 
works, to locate here. 

The Gate City of 29th, 22d, 15th and 8th inst. 
enumerates the various facilities which Keokuk 
affords for manufacturing enterprises, being an 
admirable distributing centre, having the termini 
of six railroad lines, diverging in as many different 
directions, and which are in direct through connec- 
tion with the remotest terminal points of our im- 
|mense continental railway system, also her steam- 

| boat navigation facilities of the Mississippi River 





| her accessibility to vast coal and timbered (both 
| hard and soft wood) regions ; the enormous water 

| power afforded by the works of the government 
|canal, of nineteen feet fall of the Mississippi 
| River above this point, can readily be utilized to 
| furnish i immense driving power to numerous ex- 
| tensive manufactories. 

I congratulate you on the enterprise which 
| prompts, and the success which encourages your 
| extension of base to the great American metropo- 
| lis, with a view to promoting the usefulness of 


the sphere of its importance in engineering inter- 
ests, and I hope that you may fully realize your 
| desirable expectations from the new pedestal of 


| 


ALEX. BLack, Architect. 
cs eae eae 

A FRENCH railway contractor, M. Lostal, recom- 
mends quicklime as a preservative of timber. 
| puts railroad sleepers, for instance, into pits and 
covers them with quicklime, which is slowly slaked 
with water. Timber for mines must be left for 
| eight days before it is completely impregnated. It 
becomes extremely hard and tough, and is said 
|never to rot. Beechwood, prepared in the same 


| manner, has been used in several iron works for 





hard as iron, without losing the elasticity peculiar 
|toit. According to the Kurze Berichte, lime slaked 
in a solution of chloride of calcium is used at Strass- 
burg as a fire-proof and weather-proof coating for 
wood. 





THE NEW r YORK + ‘ RIVERSIDE | DRIVE.” 
Two years ago (ENGINEERING News, Oct. 7, 
1876, Vol. III., p. 322) we called our readers’ atten- 
tion to the excellent and comprehensive specifica- 
tions for the construction of the Riverside Drive 
in New York City, and we printed those specifica- 
tions as an example worthy to be followed by 
engineers intending the construction of similar 
work. 

To-day we print the report of a Commission of 
Engineers, appointed by the Mayor, Comptroller 
and Park Commissioners to examine into the 
manner in which the work done under these speci- 
fications has been constructed. 

Of the lessons to be learned from this case we 
have treated in anothercolumn. That our readers 
may understand the nature of the offenses com- 
mitted, it is necessary to explain briefly the cir- 
cumstances and character of the work intended 
to be done on this drive and the manner in which 
these intentions have been frustrated. 

What is called the ‘“ west side” of New York 
City comprises the territory between the Central 
Park and the Hudson River, from Fifty-ninth 
street to 130th street or Manhattanville. Topo- 
graphically, its general character is that of an ele- 

vated plateau, from 70 to 150 feet above the level 
of the river. This plateau extends to within a few 
hundred feet of the river bank, and then the 
ground falls rapidly to the water level. At the 
base of this bluff runs the Hudson River Railroad. 
“The grounds along the slope are well covered 
with trees of large growth, and from long cultiva- 
tion are in a highly fertile condition, presenting 
for miles of their varied surface the appearance of 
an established park or forest.”* 

The original rectangular plan for the subdivision 
of this tract was found to be so unfitted for its 
development, that it was abrogated by law, and 
the Park Commissioners directed to prepare plans 
more suited to the topography, and less expensive 
of construction. The result of many years of study 
and of a number of legislative enactments was the 
adoption of a system of parks along the hillside, 
and of rides, walks and drives along the edge of 
the bluff, which, when finished, were designed to 
combine more attractive features than are united 
in any similar work in the world. 

At an elevation of from 50 to 100 feet above the 


| magnificent Hudson, and at distances varying from 


your admirable technical journal, and enlarging | 


| your observations and comment, in the centre of | 


» | the engineering of the country. 
| Was no easy one. 


| the greatest degree practicable, the advantages of- 


, 200 to 500 feet from its shore, overlooking a slope“ 
_and its tributaries, from New Orleans to St. Paul, | 


covered with such trees as are to be found nowhere 
else on New York Island, and bounded on its east- 
erly side by unparalleled building sites, ‘‘ The 
Riverside Drive ” offered an opportunity for the ex- 
ercise of the highest skill of the Landscape Archi- 
tect, and the Park Engineer and the Park 
Commissioners of 1876 were wise enough to 
appreciate this fact, and when all legal ob- 
stacles to the work of construction were finally 
removed, they intrusted the designing of the plan 
to the two men who of all others in America were 
best fitted for the work, Mr. Frederick Law Olm- 
sted and Mr. John Bogart, both of whom had not 
only been identified with the Central Park from its 
commencement, but had also had more varied and 
extended experience in the designing and con- 
struction of parks in other cities than any other 
persons in this country. The problem to be solved 
It was required to “utilize in 


| fered by the territory as a whole, for the several 


He 


purposes—first, of a means of access to the prop- 
erty on its east side; second, of a pleasure drive 
commanding a fine view over the river, airy and 
shaded; third, of a foot promenade, commanding 
the same view, and also airy and shaded.”+ It 
was desirable to attain these ends with the least 
practicable expenditure consistent with the pur- 


| poses to which the drive was to be devoted, to have 


hammers and other tools, and is reputed to be as | 


the work so constructed that when first completed 
it would be finished, and ready for use and occupa- 
tion, and would have the appearance of an adjunct 
to nature, not an excrescence on the face of nature. 


* Reportof A. H, Green, March 18, 15 1867. 
+ Report_of F. L. Olmsted, Jan. 20, 1875. 
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The highest art, that of concealing art, was need- 
ful here, if anywhere in the world. 

The plan was made and the specifications drawn 
up. Every detail had been carefully studied, not 
merely on abstract principles of stability and 
economy of construction, but with a forecast of 
the future uses, the amount of travel, the land- 
scape effects; in short, in the light of many years’ 
experience and observation of the habits and de- 
sires of pleasure seekers in general, and the New 
York public in particular. 


In accordance with law, the work was advertised | 


and let to the lowest bidder, and a superintending 
engineer was appointed, who was not only familiar 
with the plans, but had also had a large experi- 
ence on very similar work. 

The successful bidders, to whom the contract 
was awarded, appear to have been some who never 
had done any work of the same character; but had 
been constructors of railroads, New York canals 
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| done under a contract between the Department of 
| Public Parks and Messrs. Decker and Quintard, for 


the improvement and construction of Riverside 
avenue, herewith report : 

That it has examined the materials furnished and 
work done upon the Riverside avenue as thoroughly 
as was practicable in the time at its disposal, and 
‘vithout material injury in tearing down portions 
ot the mechanical work. 

it has been furnished with copies of the contract 
and with the original drawings, maps, p 
profiles, which were exhibited at the letting and 


_ are referred to in the contract. 


and similar work, and they took the contract at | : 
; done, 


too low prices. 

‘The engineer was firm in requiring compliance 
with the specifications, the contractors became 
exasperated at being forced to do work at a loss, 
and sought means of relief. They threatened to 
abandon the contract, and induced owners of 
property adjoining the avenue, who feared the 
delay and litigation which would follow such a 
course, to ask the Park Commissioners to remove 
the offending engineer. The Board declined to 
comply. 

In the meantime, the term of office of the Presi- 
dent of the Department had expired but his suc- 
cessor had not been appointed. 

The contractors made a formal demand for relief 
from the obstinate engineer. It was referred to the 


It has received from the superintending engineer 
of the work, Mr. Thomas Franklin, and _ his assist- 
ant detailed information in reference to it. 

It has examined the former engineers and other 
persons cognizant of the work during its progress. 

In making a report upon the subject, it has 
thought best to follow the order of the contract and 
— and to consider each item in that 
order. 


The resolution under which the commission acts | 


asks for a statement of the present condition of the 
work, and in what respects it is done in acco 
with the contract and in what respects it is not so 


The opinion of the commission is herewith given 
upon each of the various items of work : 


First—fhe preliminary clause and the sections A | 


and 1 of the contract describe the area embraced 


|in it as being the avenue known as Riverside 


avenue, in the city of New York, as laid out under 
the second section, chapter 850, of the Laws of 


1873, and shown upon a certain map filed Feb. 23, 
1875. 


This commission finds that certain work has | 
been done outside the limits of the avenue above | 


described—namely, excavation of material from 
the 


brought therefrom and used in the filling of the | 


' avenue, 


President, himself a property owner on the line of | 


Riverside Drive. 
after a careful examination of the case in all its 


But he was also a lawyer, and, | 


bearings, he came to the conclusion that the en- | 


gineer must be sustained. That day his successor 
was appointed. 
removed from his position in the Department, and 
shortly afterward the obstinate superintending en- 
gineer and all his party were summarily discharged, 
and two persons, from subordinate positions in 


the Drive. One of them was made superintending 
engineer; the other took charge of the design. 
Their work is summarized in the report of the 
Commission of Engineers. 


The next week Mr. Olmsted was | 


The amount of this material is estimated as | 


25,500 cubic yards. It has been included in the 


monthly estimates of work done as excavation of | 


earth. In the opinion of this commission this 


amount should have been paid for only as embank- | 


ment under this contract. 


Second—Most of the trees have been cut down | 


within the lines of the avenue and upon the slopes 


and areas inclosed between the drive lines, which | 


areas are designed to be grass surfaced. 
The en 
have been cut which he was directed to save. 
DISPOSITION OF TOP SOIL. 
Third—A large portion of the top soil seems to 
have been disposed of already in some manner, 


although very few of the slopes are properly fin- 


| ished. 
another bureau, were transferred to the charge of | 


Section 4 of the specifications makes 
special provision for the preservation of this top 


/ soil for future use upon the slopes, and this 


| ter. 


should be done to preserve their park-like charac- 
Section 83 also provides that spaces for trees 


;and planting shall be filled to the established 


Without ever having had, so far as known, a | 
single day’s experience in the designing or con-| int ing | I 
; | with his directions. 


struction of park or road-work, they have changed 
at will the width, location and arrangements of 
roads, walks and drives, and the plans of walls 


and other structures; they have permitted nearly | 


every tree on the drive and many in the park to 
be cut down, and have leveled off the natural 


knolls, making a barren waste out of what should | \ it), voference to this point. 


be a picturesque scene, and, worse than all, they 


| grades with 


oes soil. 
That which has been done, however, the super- 
intending engineer states, has been in accordance 


EXCAVATION OF EARTH. 
Fourth.—The largest part of the earth to be ex- 
cavated has been removed and estimated, but the 
slopes have not been shaped, and as this final shap- 
ing of slopes will be more expensive to the con- 


tractors than the previous earth excavation, the 


have permitted the construction of work to be | 
done in a negligent and faulty manner, and have | 


paid the contractor some $7,000 for material taken 
from the park outside of the lines of the avenue, 
endangering the validity of the assessment which 
should be laid upon the adjacent property. 

It has been customary to look upon the ‘‘ Ring ” 
administration of 1870-1 as the ne plus ultra of 
scoundrelism, and it is undoubtedly true that gross 
extravagance then prevailed, and flagrant offenses 
against good taste were committed, but it must be 
confessed that bad workmanship .was not per- 


approximate estimates should have been made 


EXCAVATION OF ROCK. 
Fifth.—Nearly all of this has been finished. 


EMBANKMENT. 
Sixth.—This has been at many points, as stated 


| by the superintending engineer, made of “large 


| stone.” 


At the points where this was in progress, 
when examined by the commission, proper atten- 


| tion was not being given to that clause of the con- 


mitted, and that at least an effort was made to se- | 


cure subordinates of skill and experience. 

The present Park Commission, in placing in in- 
competent hands the power of mutilating the work 
of art designed by Olmsted & Bogart, should be 
judged by the same standard that we would apply 
toa person who, having ordered a landscape from 
Kensett, should turn it over, when half finished, 
to be completed by a journeyman house-painter. 


The report of the Commission is as follows: 

The commission of civil engineers appointed in 
accordance with a resolution of the Department of 
Public Parks, of the 20th ult., to examine the work 





tract (section 7) providing for filling the interstices 
of stone with earth. At several other points the 
upper surfaces have settled. Water has carried 
with it, at some places, the surface filling into the 
lower parts of the embankments, forming holes, 
and into these the edging, gutter and werk areas 
have settled. 

The larger part of the embankment is made. 
The commission reports that its present condition 
is such that before further proceeding to the con- 
struction of the walks, drives, etc., upon it special 


measures should be taken to prevent their future | 
subsidence, which will certainly occur unless this | 


precaution is taken. 


DRY WALL. 
Seventh—The total of dry wall now estimated as 
done and to be done is much less than that of the 
original estimate. This is due to the change in 


‘exterior lines and the substitution in places of earth 


and rock slope for retaining walls, by the direction 





nce 


Riverside Park, which material has been | 


engineer states that none | 
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substantially in dimensions and character comply 
with the terms of the contract, and the. faces are 
even better than shown in the original drawings 
exhibited by the department at the time of the 
letting. 

PARAPET WALL. 

Eighth—The totals of parapet wall estimated 
and to be estimated would also have been less than 
the original, but by the direction of the present 
superintending engineer one foot has been added 
to its height, making it two feet six inches instead 
of one foot six inches, as first designed and ex- 

hibited on the original drawings. By the terms 
of the contract ‘it may be one or two courses in 
its height—if of one course the stone must be of 
full dimensions of the t in each direction, 
no centre vertical points being allowed. If of 
two courses in height, one of the courses to be 
the full width of the wall and the other may have 
acentre vertical joint, this joint not to exceed 
one inch in thickness; neither of the courses to be 
less than seven inches in height. To be laid full 
in cement with well-jointed joints, not to exceed 
quarter of one inch.” 

None of this work is built of a single course of 
stone. There are generally two courses, and in 
some cases three. Nocourse fell below seven inches 
in height. When in two courses neither of them 
are of the full width of the wall; both are almost 
invariably stretchers, with very few headers, and 
the centre vertical joints much exceed the limit of 
one inch in thickness. We have measured some of 
six inches, and no care has been taken to keep this 
joint in any way uniform. At the ends the stones 
| are usually slack, and the face-joints have but little 
\depth. The vertical joints are filled in with 
| spawls, with the interstices imperfectly filled with 
cement. In its character the wall is so different 
_ from that expressed by the contract that the Com- 
= considers it a direct and entire violation 
| of it. 

COPING. 

Ninth—The coping is good and complies with 
the contract, except that ‘* the chisel drafts of not 
less than one-half inch along the top and bottom 
of each stone, on the ake face,” have been 
| omitted except for about one thousand feet. The 
total length, like that of the dry masonry, is less 
than that of the original estimate, and for the 
same reason. 

RUBBLE MASONRY, LIME AND CEMENT. 

Tenth—Complies substantially with the con- 
| tract ; most of it coped ; the dry retaining wall 
|and its face is of the same character. Under the 
' same heading is included the masonry of the abut- 
| ment of the bridge at Eighty-sixth street ; the face 
/of this masonry is superior to that under which it 


| is classed and much better than that called for by 
| the contract. 
STONE FILLED IN REAR OF WALL. 
| Eleventh—This has, in cases, not been done 
| where, inthe judgment of this commission, it 
| would have been proper to relieve the wall from 
| embankment thrust. 
| The superintending engineer, however, states 
| that it has not been directed to be done by him, 
| and the contract only requires it to be done ‘‘ if so 
| directed.” This omission, therefore, is not a viola- 
| tion of the contract. 
CONCRETE. 
| Twelfth—This cannot be examined, as it is far 
| below the surface. The superintending engineer 
| states that it is in accordance with the contract. 
' DRAINAGE. 
| Thirteenth—A.) In refilling over the drain pipes 
| laid the superintending engineer states that there 
| may have been some deviation in the manner of 
}ramming the filling, but the contract expressly 
| provides that ‘‘ the filling shall be by layers, in no 
| case exceeding nine inches in thickness, and that 
| the earth or sand shall be faithfully rammed as the 
| work pro .in no case the number of men 
| back filling being more than twice the number of 
| those ramming.” 
| As no ramming had been done on recent work 

this commission ts of opinion that in that respect 
| it is not in accordance with the specifications. 
QUALITY OF PIPE. 

| (A.) No pipe was being laid during the examina- 
tion of the work by this commission. That which 
| had been laid was covered, and its examination 
| was, consequently, omitted. 

BRICK MASONRY. 

Fourteenth—This was also nearly a!l covered. 


CEMENT. 
_ _Fifteenth—None was being used at the time of 
| the examination of the work. The tests, as stated, . 
by the superintending engineer, are not such as 
are on public wor! 
PAVEMENT OF WHEELWAY OF DRIVE, 
|. Stateenth—The serene roriies for “‘the road- . 
‘beds to be shaped to’the lines of grades directed - 
directed rolled with rollers 


of the present superintending engineer. Of this and then whenever 


total almost the entire amount is com of re- 


_ taining walls and their foundation walls, and they 





weighing not less than two tons, sufficiently to 
(compet the material te the satisfaction of ret en- 











ENGINEERING 





NEWS. 5 


gineer.” No large amount of road-bed his been every detail. They are not rammed toa firm bed rangement of walks, grass surfaces, etc., have been 
repared, and upon a large portion of it stope has and their surface does not yet conform to any altered from the original design as submitted to 
oan gleced. Noroller has been used at any place. regular lines or curves, and to conform to the and approved of by your department; that altera- 


This Commission, in reporting ‘‘ the condition of specifications must be relaid. tions in the dimensions of material and character 
the work,” reports that the road-bed has not been GRANITE CURB. of work have been made and permitted by the 
in any case rolled, although it is in some places centiath., iam tein been oeni present superintending engineer wholly arbitrary 


upon high embankments and in others in cuts on his part, being not only without the sanction of, 


through earth of such a character as would, in its GRANITE CURB ANGLE. but even the knowledge of your department. 
opinion, be better compacted and fitted for road Twenty-first—Stones—Section 53 of the com- That, so far as it was seactlonhe to verify the 
construction by rolling. pact provides that “at the ends of the plots, and monthly estimates that have been certified to by 


The superintending engineer states that hé has at such other pointsas shall be directed, the granite the previous and present superintending engineers, 
not directed that the road-bed should be rolled at curb will be provided and set in special lengths, without incurring a very considerable cost and an 
any point. As the contract provides that it should with joints cut to the angles shown on plan, and objectionable delay in this report, and assuming 
be rolled wherever directed, and as it has not been with faces dressed as directed.” such materials and work to have been accepted by 
directed anywhere this commission reports that in The drawings exhibited at the letting include your department, inasmuch as, with the exception 
this respect the work is not done in violation of the plans fer such granite curb angle stones. None of the last monthly estimates, they have been paid 
contract. nave been delivered or set, and in their stead have for, it is apparent that the sum of the quantities is 

FOUNDATION STONE. been substituted curved blue-stone curbing. The not in excess. 

(b.) The provisions of the contract as to the next superintending engineer states that it escaped his _ Finally, that the supervision of the reception of 

int in road construction are that the ‘‘stone for @ttention that granite was reqvired in these cas 8, the materials and of the execution of the work in 

oundations is to be sound and durable quarry stone and that he directed the blue stone to be set. This its progress in their very general character has not 
from seven to ten inches in depth, not to exceed has been estimated at the price for circular cor- only been in disregard of the original design upon 
fifteen inches in length and generally from three to "ets. The substitution of blue stone for granite which the contract was based and of its specifica- 
eight inches in width. These stones are to be de- WS not warranted by the specifications. tions, but it has been in no wise calculated to meet 
posited upon the roadway and evenly adjusted, so BLUE-STONE CURB. the just expectations of those who are to bear a 
as to form a pavement in which the stones are well Twenty-second—Over eight thc usand lineal feet ma oo 4 ane = ee public at large. 

and compactly brought together to the satisfaction of blue-stone curb have been put in place, and Se 


of the engineer.” A large amount of stone has more has been delivered. This curb is generally of ween = on mule 
been placed upon the road-bed. They are gener- the specified thickness and depth. Many stones, Scene to ae 
ally sound, but there are among them many of in- however, have not fair end joints as specified, but — 


ferior quality which ought to be separated and used gre slack from the bottom to within a few inches New York, Dec. 27, 1878. 


only for general embankment. The size of the of the top. Quite a number of stones are cracked eer . 
=— — to that mentioned in the con- throvgh. The joints in many cases are much wider THE BROOKLYN BRIDGE. 
ract. nu 





ey have been deposited upon the road- than the three-eighth inch specified. 


way and have been somewhet adjusted, but care tion of the curb has been set in such a way that At a special meeting of the Brooklyn Bridge 
has not been taken to keep the depth of the stones jt is already out of line, both longitudinally trustees, which was held on Friday, Dec. 27, to 


: > + - . . . s . . SPs 
from seven to ten inches. nor has the limit of ‘and vertically. The backing up does not seem in transact some routine business, President Henry 
fifteen inches for length been observed. It is the 


tee gth ser many cases free from clay or loam, nor does it ap- C. Murphy presented a report showing the cost of 
opinion of the commission that in its present con- pear to have been well rammed. as specified. This, the bridge since the inception of the work. The 
dition a pavement is not formed in which the therefore, is not finished in accordance with speci- total cash expenditures up to Aug. 1, 1578, were 
stones are well and compactly brought together; fications, but will require resetting and relining $9,71%,722.91, and the liabilities for labor and ma- 
but the superintending engineer states that they before it should be finally accepted or fully esti- terial are $186,466.78, the total amount of expendi- 
are to his satisfaction, and in this respect that IS’ mated. Very many of the curb stones are in tures and _ liabilities being $9,.905,189.69. The 
the measure of compliance with the specifications. lengths of less than three feet, but the superintend- amount paid to date for land is $2,827,206.26, and 

(c.) The contract provides that pos the top of ing engineer states that these many instancesarein the value of material on hand is $96,109,18, The 
these stones are to be spread finer rubble and quarry accordance with his directions, special lengths cash on hand Aug. 1, 1878, was $2,014.58, and the 
chips sufficient to fill and smooth over the inster- which can be ordered under the contract. net cost of the bridge, exclusive of land, to date is 
stices of the surface; but care must be taken not BLUE-STONE EDGINGS $6.979,859.67. The amount required to complete 
to fill up the cavities of the lower portion of the Twenty-third—M h gee ' Li the bridge according to the present estimate is 
= os must roe» comer a om feat of eee ab eaatn $3,027,735.67. The net cost of the bridge as at 
acter to facilitate drainage. 1 is material 1s T- . , : resent estimated is $10,007,595.34. . al cos 
to be intermixed a quantity of gravelly earth or place. The end joints in many instances are not Ye land shen me a taken is *3 inant 8 The 
hardpan to the exten that shall be directed, and Squared and dressed from top to bottom in accord- vane of land, being gores, ete., to be ‘disposed of 
the whole, moistened by sprinkling, is to be rolled 8C¢e with contract, but are slack for part of the j, $125,000. The net cost of land is $3,575,431.26 
with rollers of a weight that shall be directed. height. As in the case of the curb very much of The total cost of the land and bridge complete is 
The rolling shall be thorough, and continued so as the edging has been set in such a way that it is 313 583.026.60. The cost of additional land and 
to close all interstices of the surface of the rubble 20W = of line both longitudinally and vertically. }yildings required in opening New Frankfort 
foundation.” ; The backing is often not free from Png loam, street, under the act of 1877, subsequent to former 

Some finer rubble and quarry chips have been "°F has it been rammed as specified. This, there- octimates given to the Board of Aldemaen of New 
placed on top of the stones, and over a large area fore, is not finished in accordance with the speci- York, Feb. 3, 1876, is $275,456. 
of roadway gravel and sand have been placed, but fications. It will require resetting and relining be- — Of ‘the amount expended on the bridge up to 
no rolling done at all. The present condition of fore it should be finally accepted or fully estimated.  ¢y,j, date for the structure and the land and build. 
the work shows that care has not been taken to FLAGGING. ing, amounting to $9,718,722.19, the sum of $5,388,- 


prevent the filling of the cavities of the lower Twenty-fourth—Over twenty thousand square 411,25, was expended by the bridge company be- 
portion of the bottom, nor to preserves its cellular feet of flagging have been aobenual and laid in fore the passage of the act of May 14, 1875, ap- 
character. In fact, the intermixture of the grav- place. Much ofthis flagging shows a fair upper propriating $8,000,000 toward the completion of 
elly earth or hardpan, the moistening by sprink- surface. / number of pieces were observed er the bridge, and imposing its completion upon the 
ling and the rolling are provided for in the specifi- than the specified thickness of two and a half inches. two cities of New York and Brooklyn, and placing 
cations as one operation, are. mentioned together Quite a number of pieces were cracked through. it in the hands of trustees. The balance, amount- 
without separation, and, to secure what thespecifi- The commission, Dien its examinations, saw ing to $4,330,311.66, is what has been expended by 
cation calls for, the gravelly earth or hardpan should flagging actually being laid in loam, and in some the new organization out of the $8,000,000 appro- 
be sprinkled and rolled when put on. Then, by the other places, where the flagging was already laid, priation. The present liabilities under the con- 
compacting result of rolling, there would be, as the material at the side, which seemed to run tracts, amount to $932,892.98, of which sum there 
specified, a closure of the interstices of the surface ynder the flagging, was not free from clay or is cwing for material delivered as by contract, 
of the rubble formation. : loam. At other points of the work the natural $164,599.47; mortgage for the property in Rose 

The result of what has been done is that the material was gravel or gravelly earth, conforming street, $20,300; rent of stone yard, $1,333.38; 
gravelly material has been filtered down through with the specifications, which uire the flagging salaries for November unpaid, $2,739.57; material 
and between the bottom stones, and in theopinion « to be bedded in four inches een gritty earth tobe delivered, as by contract, $397,745.61; land 
of this commission the present roadway is in nO or coal ashes, free from clay or loam.” The com- bargained for, $526,175. The cash on hand, after 
wise in accordance with specifications. No gravel mission therefore reports that the flagging which deducting the pay-roll of Dec. 20, is $14,208,57. 


A large por- 


has been delivered on the work. is already laid is not in all respects and at all The usual report of the Secretary showed that of 
PAVEMENT OF RIDE. points finished in compliance with the specifica- the amount received Brooklyn had paid §6,878,- 
Seventeenth—Considerable’ road-bed has been tions, but will require careful inspection, the re- 966.67, and the city of New York, $3,000,000. The 
prepared for the ride, but in no place rolled, and jection and removal of and the relaying of receipts of November were $3,921.36, and the ex- 
the remarks heretofore made as to the bed for Part, before it will be fully finished in accordance penditures were $40,549.10. 
drive are alike applicable in this case. with the contract. Work has generally been suspended on the bridge, 
Some material has been placed upon this road- CROSSWALKS. but a few workmen are yet retained to finish the 
bed, but it has in no part been rolled, and is there-  Twenty-fifth—But a small amount of these have “™*PP!™S of the cables. 
fore unfinished. been laid, and they are substantially in conformity ET ele 
PAVEMENT OF WALKS. with the contract. COMPOSITION OF BRONZES FOR MACHINERY is 
Eighteenth—A large amount of walk surface has TRESTLE WORK. made to vary to meet the requirements of each 
been brought to sub-grade, but none of it rolled. Twenty-sith—This is well constructed, framed Special case. | In the following we give the compo- 
Over considerable portions of it quarry stones have and of good material. sition of these alloys as used by prominent French 
been filled in. In view of the elements herewith submitted we ‘epartments: Sicnet Mids 
As the larger of these walk-surfaces are over further report: ee te? eaciaila at did, 
embankments close to the wall, and therefore spe-, That from the above details it a rs that the Tough bronze for rods, valves, cock, etc. .. Be is 2 
cially liable to settlement, and as the surfaces have contractors for the construction eppeovennnns | Se See Semis Se Sepematontange, ote. 885 2S 
been in some cases already settled, this Commis- of Riverside avenue have complied with the re- | Pi0u?® for Plummer blocks....----------- MG 
sion reports that the omission of rolling the sub- quirements of the contract in the dimensions of Very bard bronze for sheave brass cocks... 82 is .2 
de in such places is, in its opinion, injudicious ; some of the material and in the character of the Bell bronze. Re lads eee ranean nse ccnnens s- a:.8..0 
ee the ising engineer states that he has work thereon, yet they have materially failed in AnSreths bremse (WER S part antionny) 4. 68 0 
not directed it, and in this respect the Commission other details and requirements; that the present OPED OIE B 
reports that the work is not in violation of thecon-  superintending engineer has received such material [8% Pillows. oie. oo) cosy ou BBS 
tract. : and permit suc work to be performed and con- Locomotive slide vaives..................... 82 is 2 
GUTTERS. structively an of such by embracing them | Cocks.....--..--. 0... . 0-6 .6eseeeeeee ceeeeees 6. 2 2 
~  Nineteenth—Some two miles in length of gutters in his mont y estimates of materia] and work and = The bronze composed of 86 copper, 14 tin and 2 


have been laid. This commission reports the certifying to their correctness ; that the boundary zinc is least porous, and therefore is most suita: i, 
present condition of these gutters is unfinished in of the avenue, the dimensions, location and ar- when pressure is to be resisted. 








DEATH OF SAMUEL J. REEVES. 

The American iron trade sustained a severe loss 
in the death, on Sunday, Dec. 15, at Phoenixville, 
Pa., of Samuel J. Reeves, President of the Phoenix 
Iron Com , and President of the American 
Iron and Steel Association. Mr. Reeves had been 
in precarions health for several years, in conse- 
quence of long confinement to the details of his 
extensive business interests, and in uence 
also of a distressing domestic affliction—the sud- 
den death, in 1873, of a daughter, while on a 
pleasure trip to the White Mountains. 

Samuel J. Reeves was the son of David Reeves, and 
was born at Bridgeton, N. J., in 1818; he was conse- 
quently a little more than 60 years old at the time of 
his death. He was fitted for college at an academy 
at Lawrenceville, N. J., of which Prof. Van Cleve 
was the principal, and at the proper time entered 
the College of New Jersey, at Princeton, from 
which he graduated about 1840. Soon after d- 
uation he spent a winter in traveling through the 
South, and in 1842 he visited Europe, where he re- 
mained about six months. In 1 he was mar- 
ried toa Baltimore lady, who survives him and 
who became the mother of six children—two sons 
and four daughters. All the children survive 
their father, except his daughter Maggie, to whose 
death we have already alluded. She was thrown 
from a stage on the 11th of Augusc, 1873, and died 
on the morning of the 12th. ‘She was about 23 
years old at the time of her death. 

About 1814 Benjamin and David Reeves, 
brothers, estublished the Cumberland Nail and 
Iron Works at Bridgeton, and for many years suc- 


cessfully manufactured nails, with which they | 


largely supplied the Eastern markets. A store 
was established in Philadelphia for the sale of 
these nails, and of this store Samuel J. Reeves 
took charge soon after finishing his collegiate 
course. 

In 1¢26 the Phoenix Iron Works, at Phoenixville, 
which had been established by Benjamin Long- 
streth in 1790, passed into the hands of Reeves, 
Whitaker & Co., of which firm Benjamin and 
David Reeves were members. In 1846, after the 


death of Benjamin Reeves, the firm was reor- | 


ganized as Reeves, Buck & Co., Robert 8. Buck 
and others becoming partners, and in 18565 its title 
was again chan to that of the Phoenix Iron 
eer. vhich is still retained. The firm of 
Reeves, Buc 

ownership of the works at Bridgeton. At Phoenix- 
ville their operations were, however, much more 
extensive, enbracing the manufacture of nails, 
rails and bar iron in large quautities and also pig 
iron. The first rails rolied at the Phoenix Iron 
Works were made on the 16th of November. 1846. 
About the time of the or 
Reeves, Buck & Co., David Reeves intrusted to his 
son Samuel the virtual management of his two 
iron interests, and he soon became the active 
manager of both works—at Phoenixville and at 
Bridgeton. From that day until this—more than 
thirty years—Samuel J. Reeveshas been constant- 
ly engaged in the management of extensive 
iron enterprises. From 1%55 to the death of his 
father in 1871 he was the Vice-President of the Phoe- 
nix Iron Company, and since then has been its Presi- 
dent. He was long the Vice-President of the Cum- 
berland Nail and Iron Works, with which works 
the connection of his family ceased about six years 
ago. In 1848 the firm of Reeves, Abbott & Co., 
erected the rolling mill at Safe Harbor, Pu., to roll 
rails for the Pennsylvania Railroad Company, a 
blast furnace being also erected at the same time, 
and of these enterprises Mr. Reeves was the vir- 
tual head. Several years ago the business of the 
Phoenix Iron Company, which had steadily grown 
with the increased demand for iron rails, was 


greatly extended by its embarkation in the manuv- | 


facture of structural iron of all kinds, and of iron 
bridges for the firm of Clarke, Reeves & Co., and 
this increase of business added greatly to the 
cares of Mr. Reeves. He was for many years a 
director of the Cambria Iron Company, as his 
father before him had been. He was the inventor 
in 1862, of the celebrated Phoenix wrought iron 
column. The end of alife constantly devoted to 
hard work is told in his death at an age when, 


with his constitution and correct habits, he should | 


have been in the very prime and vigor of manhood. 

Mr. Reeves took an active interest in the general 
welfare of the American iron trade. In 
ber, 1849, he tici 
masters held at Philadelphia, and in 1855 he as- 


sisted in the organization of the American Iron | 


Association, and in October, 1864, he assisted in 
the work of revitalizing that organization, which 
had been permitted to fall into a comatose condi- 
tion in 1859. At the meeting in 1864, Capt. E. B. 


Ward, of Detroit, was chosen President of the As- | 
sociation, and Samuel J. Reeves was chosen First | 
The name of the Association was | 


Vice-President. y 
changed to the American Iron and Steel Associa- 
tion. Capt. Ward remained its President until 
the 18th of February, 1869, when he ed, and 
Mr. Reeves was elected his successor, uninter- 
ruptedly remained its President from that day to 
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| the day of 
ity and courage with which he the al- 
ways important and often delicate duties of his 
office, for the members of this association, and all 


American iron and steel makers, know how well 
he served them, 


Mr. Reeves was a gentleman of culture, easy and | 


graceful, but — ed manners, strict integrity 
and the loftiest honor. As an ironmaster he un- 
derstood his business thoroughly ; as a citizen he 
was public spirited ; asa political economist he was 
wise beyond many of his generation, resolutely 
insisting upon the maintenance of the protective 
policy as a part of the permanent fiscal system of 
the country. He could not be intimidated nor ca- 
joled into the support of the Wood Tariff Bill or 
any other measure of its class. His speeches as 
president of this association and his occasional 
arguments before Congressional committees showed 
that he was eminently a patriotic American citizen, 
and that he had the courage to stand by his con- 
victions. He was a good man—a just, generous 


and unselfish man. Our official relations with him, | 


covering six anxious years, have always been of 
the most pleasant nature. We have lost in him a 
— friend, and we close this hasty notice of his 
ife and character with a deep sense of personal 
bereavement. 

The remains of Mr. Reeves will be buried in 
Laurel Hill Cemetery, Philadelphia, to-day.—Bul- 
letin of the Iron and Steel Association, Dec. 1%. 


i 
|INTERESTING TO HIGHWAY COMMIS- 
SIONERS. 


Some time ago a valuable horse was drivenon a 
defective bridge in the town of Lagrange, L. I. 
The bridge gave way and the horse was killed. 
The owner sued the town for damages, and after 
| one or two trials succeeded in obtaining judgment 
;to the amount of $3,699. ‘The Town Auditors 
| audited the bill and it was sent to the Supervisors, 
and that body assessed the amount on the town. 
| Immediately a mandamus was served upon the 
| Board requiring it to show cause why the amount 
| should not be upon the Highway Com- 
| missioners, and all the parties appeared in court. 


a day o his “a aoe ten years. We — 
not dwell upon the intelligence, promptness, - 
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FOREIGN INTELLIGENCE. 


The death of the Princess Alice from diphtheria 
is still remembered. The disease which caused her 
demise was contracted from living in a palace in 
which there was insufficient ventilation and sew- 
erage. 

M. Carre, of Paris, finds it necessary to extend 
| his establishment for the manufacture of carbons 

for the electric light. There are more than 6,500 
feet of carbons per day turned out at his works at 
present. 


A railroad of 3 feet 4 inch gauge is to be built 
from Hermes to Beaumont. is will be the first 
narrow-gauge line in France. Its cost of construc- 
tion will not exceed, according to the estimates, 
$19,200 a mile. 


Geologists having reported that there is in Japan 
enough workable coal to produce Sey yield 
equal to that in Great Britain for 1, years, the 
Japanese Government bave agreed to grant a loan 
of $1,500,000 for the purpose of working them. 


| The King of Bavaria has undertaken the con- 
| struction of a , after the model of that of 
Versailles, on the Island of Herren-Chlemsee. The 
circumference of the palace will be enormous, and 
| it will take 15 years to finish it. The cost of the 
construction is estimated at $1,800,000. Bricks are 
the principal building material. A canal is to 
cross the island, and a light-house is to be erected. 


} 


It is stated that the electric light is to beadopted 
- the Royal Carri Department, Woolwich, 
| England, for the building in which gun-carriages, 
| platforms, etc., are examined and packed, prior to 
issue. This light has also been successfully intro- 
,duced at the new steel works at Swansea, and 
|lately the Le street of Poole was satisfac- 
| torily lighted with it. 
ee experiments have been made with 
| the electric light in Paris, during a night snow 
|storm, and additional ones will follow when the 
| next thick fog occurs, in which gas will be of little 
|or no avail. Should the electric light render ob- 
| jects visible to the distance of even sixty or seventy 
| feet, it will be used henceforth at the most 
| populous points of the streets. 


k & Co. also succeeded in 1846 to the | 


| After a hearing, Judge Barnard, of the Supreme | The southeastern portion of the district of Wy- 
| Court of this District, decided that the defective | nuad, in Malabar, India, has been found very rich 
bridge was not the fault of the town, but of the in gold. Experts state that upon a superficies of 
Highway Commissioners, who had neglected their | twenty-five milcs long and thirteen wide, they 
|duty ; for which the town was not responsible; | have found ninety localities of ore from two 
therefore the Highway Commissioners must pay | to four feet thick on the surface, which would 


nization of the firm of | 


m- | 
ted in the convention of iron- | 


the bill. 

If anybody breaks horses’ legs or their own 
limbs on a defective bridge or an unrepaired road, 
they should not sue the town, but the Highway 
Commissioners individually, for all damages, for 
which they would be liable, under the above de- 
cision. 

a 


AN ELEVATED ROAD FOR BROOKLYN. 


The Rapid Transit Commission of Brooklyn, 
which last summer selected routes and plans for 
an elevated railroad in that city, opened books 
there for subscriptions to the capital stock of 
$1,000,000 of a company which was to take the 
franchise to be granted by the commission, and 
build and operate a road. No subscriptions were 
offered, and the books were closed. Rapid transit 
was then deemed a dead enterprise in Brooklyn. 
The question of building an elevated road was, 
however, agitated eee among capitalists in 
this city and Boston, and the result has been that 
most of the capital stock has been taken. Ata 
meeting of the Rapid Transit Commission last 
week $50,000 was paid in and deposited in the Me- 
chanics’ Bank, the amount being the sum required 
asa guarantee of good faith. e following are 
the names of some of the principal stockholders and 
the amounts of stock which ag | have taken: 
| Moses Kimball, of Boston, $83,300; E. A. Abbott 
of Concord, $83,300; W. T. Sears, of Roston, $109, 
600; N. S. Simpkins, New York, $60,000; J. E. Gay, 
New York, $21,300; J. E. Baum, New York, .- 
000; W. H. Dunbar, 40,000; John Wooldridge, $43,- 
| 800; Appleton D. Palmer, of New York, $150,000; 
|H. G. Bond, of New York, $329,000, and Robert 
| Jenkins, $25,000. 





° 





the plans and making the contracts. 
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FEEDING LocoMOTIVE BOoILERS wiTH Hor. 
WateR.—Feeding locomotive boilers with hot— 
water heated to within a few degrees of the boiling 
point, consists in bringing the feed-water in a they have got 10 meters further down the horizon- 
tinely-divided —_ into contact with a —_ ha tal cutting a be epee a The tgp 0 oe a 
the exhaust steam during its passage throug’ e both countries agree e French o 

~ i ment ad bop erect oath mem tyherserf: gown ba 


feed-pump, and of an automatic 
‘shutting off the supply from the tender 
the tor is dedek. 
sion of cold water to the boiler. 


The work on the elevated road will probably not 
be begun before spring, the inter ening months 
being devoted to determining the route, preparing 


moment 
thus preventing the admis- | of 


yield 200 ounces of gold per ton. The land is 3,000 
| feet above the level of the sea, and healthy for 
/nine months of the year. 

Dr. Strousburg, the famous railroad contractor, 


| whose magnificent failure, some time ago, occa- 
|sioned great distress in two or three European 
| countries, has offered his Berlin creditors three per 
|cent. of what he owes them if they will grant 
|him a clear acquittance. In Russia his estates 

were seized and he was thrust into eames: but was 
| released on condition thai he would go out of the 
,country a~d stay out. His German creditors ap- 
| pear di to accept his offer. 


| In 1876 the first subterranean telegraph wire 
| was laid down in Germany. Recently, subterra- 
| nean lines have been compres from Berlin to Co- 
'logne, from Cologne to Elberfeld and Barmen, from 
| Frankfort to Strasburg, and from Hamburg to 
|Cuxhaven. Altogether, tl.e length of these lines 
| now amounts to 1,554 English miles. Most of the 
| cables consist of seven wires; very few of four 
jonly. The difficulties encountered in laying down 
| the cables in marshy or rocky ground, along the 
| streets of large towns, across, or rather, under, 
| rivers and through fortifications, have all been suc- 
|cessfully overcome. Next year six other lines are 
: to be laid down, and then the projected system of 
subterranean telegraphic communication through- 
| outthe German Empire will be almost complete. 

The cost of the lines already laid down amounts to 
| about $3,039,000. 


| The site of the tunnel mouth of the Channel 
| Tunnel on the English side, at St. Margaret’s Bay, 
/has been abandoned and the work there has been 
stopped because recent surveys between that point 
and Sangatte on the French side proved that to 
cut a tunnel between those points would entail an 
enormous amount of work in sinking. The scheme 
now before the company provides for the sinking 
of a new shaft at or close to Dover. The site on 
the French side at Sangatte, near Boulogne, is still 
looked upon as the best that could be chosen for 
the commencement of the tunnel. The shaft sunk 
there is already 70 meters in depth, with a diameter 
of 2 meters, and the engineers consider that when 


| 
| 


as a cla soil has to be dealt with instead 
aso thea Vaccines of Waker causes much 
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GENERAL INTELLIGENCE. 


We solicit and are alwa; pomnet to publish in these 
idee any items of interest tha may be furnished us. 
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GAS AND WATER. 
Minneapolis has over nineteen miles of water 
mains. 


It is stated that the amount of money received 
for water rents in Chicago, during 1878, will reach 
nearly $935,000. 


The Philadelphians have used during the year, 
19,387,077,569 gallons of fresh water—mostly in 
washing pavements. 


The Lebanon Coal Gas Company, of Lebanon, 
Warren County, Ohio, has been incorporated with 
a capital stock of $25,000. 


The directors of the Houston (Texas) Gas-Light 
Company have voted to reduce the price of gas in 
that city from $5 to $4 per thousand. 


The village of Rutland, Vt., has voted to issue 
bonds to pay the balance of debt and also to fund 
the past due indebtedness on account of water 
works. 


Boston’s Music Hall and big organ are to be 
lighted with electricity, at an expense of one dol- 
lar and a half per night, and with an illumination 
equal to 800 gas burners. With 520 gas burners 
the present cost is $20 per night. 


The Board of Public Works of Milwaukee, Wis., 
will soon advertise for a 12-million-gallon pumping 
engine for the water-works of that city. 
Hilbert, the City Engineer, has the specifications 
for the engine and necessary building completed, 
and the City Council has ordered their construc- 
tion. 


As showing the probable cost of the new electric 
light as compared with es Mr. Edison estimates 
that Booth’s Theatre in New York, now lighted by 
1,500 jets, at a cost of $30 per night, can be 
lighted as well with 1,500 electric jets for $4.60 per 
night. Six hundred gas jets will burn twelve 
hours at an expense of $51. The cost of the same 
number of electric jets for an equal period of 
time will not exceed $6.50—a difference of $44.50 
in favor of the electric light. 


The Committee on Public Buildings and Public 
Charities perecray opened bids for supplying a 
gas-machine for the Insane Asylum. e bids 
were seven in number, and ranged from $950 to 
$6,450. Most of the bids were for supplying a gas- 
vapor machine, or a gas made from gasoline, 
whereas there was a nae in favor of a different 
kind of a machine—a fixed gas—and nothing was 
done in the way of making an award. The Com- 
mittee concluded to lay all of the bids over, and to 
advertise for new bids to supply fixed gas, the bids 
to be opened a week from to-day.—Chicago Trib- 
une, Dec, 31. 


An exchange states that Mr. Charles F. Brush, 
inventor of the Brush dynamo-electric machine, 
has completed and exhibited apparatus for a New 
England cotton mill, which gives 18 lights of 2,000 
candle power each, a 14-horse engine being used to 
furnish the power. The lights are claimed to be 
under perfect control, and not disturbed by acci- 
dents to one or more in the circuit. The carbons 
in each lamp, it is also claimed, cost 72 cents, and 
last 8 hours. This is about one-sixth the cost per 
candle power of the Jablochkoff lights in the 
streets of Paris, which, however, cost more than 
the gas lights they displace. 


The Toledo Council and Gas Company have | 
failed to agree over the inspection of gas by an of. | 


ficer appointed by the former. The Gas Company 
declining to furnish a photometer any other place 
than at their works, Council refuses to make any 
inspection, on the ground that the State laws allow 
them to elect the place of inspection, and that the 
test made under a manipulation of the company 
is likely to be unreliable. Council also un a 
suit against the Gas Company for $18,000 overpay- 


ment, caused by failure to deduct amount of rev- | 


enue tax after its repeal by Congress, said tax, un- 
der contract, having been paid by the city. 


A —a (R. I.) correspondent of the Evening | 
Post, of this city, alluding to the Fire Department | 


of that city, states that notwithstanding the new 
water wor 


supply for fire purposes is obtained from the har- 


bor or from wells and cisterns, for though the 


water mains run through the — pe 


gave to the contractor his franchise for fifty years. 
with land and water privileges, it 

y exacted in return that the streets when broken 

Gen ao thet c corte: anon af pipe treha 

before, ta uan pe 

down by a given time. The dls Council 

to sti to have the water by the 


H 


s recently constructed in that city, the | 


prospect 
t when the city | 
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Fire Department and public buildings free of 
charge, nor was any provision made for a liberal 

of sewers, and only came to a realizing 
sense of their blunder when, in reply to a call for 
hydrants, they were informed by the contractor 
that he would put in one hundred for $4,000. The 
charter does not allow the city to appropriate more 
than $3,000 for any one object, and there the mat- 
ter stands—no one member of the Council having 
thought that they might order seventy-five hy- 
drants, and vote for the other twenty-five at an- 
other time—a year hence if need be. 


It is a mistake for the public or the holders of 
gas stocks to suppose that the success of the elec- 
tric light depends on Mr. Edison’s inventions A 
prominent gas man of this city has stated that Edi- 
son informs him he has no practical, light as yet, 
and may be two years in perfecting one. Electric 
lighting is already an established success for large 
spaces. The Jablochkoff ne in Paris, have 
just renewed, at the price formerly paid for gas, 
their contract for lighting the Avenue de 4 Oe 
This shows that for such purposes the electric light 
is as cheap as gas, while its illuminating power is 
double. Blectrie lights are being introduced into 
the light-houses, railway stations, and public halls 
of Europe, and have nowhere been discontinued. 
We find in a paper read a before the Seciety 
of Arts, in London, by Dr.C. W. Siemens several 
cases of the permanent employment of the electric 
light. The single-light Gramme machine has been 
in use in the Paris goods station of the Northern of 
France Railway for two years. Six machines have 
been kept going with one light each, and the cost 
is foveal to be 5d. per light per hour, or with inter- 
est on outlay at 10 per cent., 8d. per hour. The 


* same light is used at the iron-works of Messrs. 


Powell, at Rouen, and is stated to cost 4d. per light 
per hour. The Paris, Lyons & Mediterranean Rail- 
way have entered into a permanent contract with 
the proprietors of the Lontin light for lighting their 
Paris goods station with twelve lights at a cost of 
5d. per light per hour. The Western of France 
Railway Company have had six Lontin lights in 
the goods station at the Paris terminus, St. Teowe, 
since May last, and twelve lights in the passenger 
station since June. The Rapieff light at the Lon- 
don Times office works fairly and with regularity, 
and it can therefore be entitled to take rank as an 
established application of electric illumination.— 
Chicago Tribune. 


STREETS, DRAINAGE, ETC. 

A San Francisco exchange says there is a great 
deal of discontent among tax-payers at the whole- 
sale laying of wooden 
that city, notwithstan 
ness. 


The sanitary inspection of the new municipal 
building in Brooklyn has resulted in the discovery 


ing its proved worthless- 


that the system of ventilation of the sewer pipes, | 
which was boasted of as being the best in the | 


world, is radically defective, and that it can be 
remedied only by running air pipes from the basin 
traps to prevent syphonage, by increasing the cali- 
bre of existing pipes from the closets, by the con- 
struction of a trap at the cellar wall, and by the 
extension of the exhaust steam pipes from the 
boiler to a point outside of the pro trap at 
the cellar wall. The sewer pipe in the cellar was 
found to be inclined the wrong way, being lower 
inside the wall than outside of it. 


During the epidemic of diphtheria in Pittsburgh 

a year ago, as we learn from a medical report of 
Pennsylvania, the mortality was largely confined 
toa part of the city intersected by a defective 
drain, and its branches choked with the filth of 
twenty-six years’ accumulation; and of another 
broken, filth-choked culvert, every hole in which 
acted as a chimney for the escape of foul gases. 
There is a map of the city of Pittsbu 
| the lines of the culverts referred to, and exhibiting 
also a sorrowful record of the mortality along those 
lines, for there is on the map a little red dot for 

every case of death from the epidemic. These are 

so close in the ‘‘ infected districts” that it is diffi- 

cult to put anything larger than a pin point be- 
tween them, the ‘infected districts” being also 

the foul sewer districts. For every one of those 
little red dots on the map there isa little tombstone 
in some one of the cemeteries of the neighborhood. 


BRIDGES. 


The Pennsylvania Company begin the construc- 
tion of their new iron bridge over the Maumee 
River at Toledo, O., Jan. 15, and will be permitted 
to obstruct the navigation in the river for thirty 
days ensuing. 

‘ or New York Times of a recent date has 
' follo 

having declared a new bridge at Brunswick un- 
\safe, the builders meet him with a truly novel 
| goopernee. They offer to load the bridge to its 
extend; and if it breaks down or any part 
‘receives serious injury, they will erect a new 
| bridge and pay all expenses of a test. But if 


the 


bag ons in all ‘parts of | 


h athe | 


: “* Prof. Vose, of Bowdoin College, Maine, | 


j Secretary 


7 


the bridge sustains the pressure, Prof. Vose must 
a> the expense of testing, nothing more.’ 

idering that the critic of the structure is not 
a rival bridge-builder, but a scientific and disin- 
terested expert, this offer may be regarded as sim- 
ply frigid. In any well-regulated community the 
question of testing a bridge, and all matters of the 
expense thereof, would be in the hands of the cor- 
poration for whom the work was done; and that 


corporation would require that the work should 
not be paid for before it was tested.” 


Bids for the superstructure of the Fort Snelling 
Bridge were opened Sept. 30. There were 17 bid- 
ders and 31 plans offered. Dec. 16, the engineer, 
J. 8S. Sewall. recommended that the bid of H. E. 
Horton & Co., of St. Paul, Minn., on their “ Plan 
C” be accepted and the preper steps taken to se- 


cure the approval of the Secretary of War. The 
following are the bids: 
H. A. Streeter, Globe Iron Works, Chicago..... $44,000.00 
Delaware Bri SD, FRRRRITE 
Delaware Bri Co., New York, with additional 
cord sections for wind strain (any extra iron at 
inin siattekesdhunesiatueets a eansabdcat 47,970.00 
Morrison, Field & Co , Buffalo, N. Y.. ........... . 30,444.00 
C. Shaler Smith, St. Louis................ ... 48,647.00 
Cunningham & Keepers, Milwaukee........ . 51,583.00 
L. Sculerin, Chicago, first plan ........... 65,000.00 
- = second plan ........... 69,000.00 
Wrought-Iron Bridge Co., Canton, O.— 
ms, my ha bg Plan A 47,500.00 
o ” Plan A, 1.. 47,500.00 
am wren Plan A, 2 . 48,000.00 
» e - * lan B, 1... . 47,000.00 
” - = 9 Plan B, 2... 47,300,00 
Phoenixville Bridge Works, Pennsylvania. + 42,000.00 
Detroit Bridge & Iron Works........... .... 45,738.00 
Louisville Bridge & Iron Co. (Ky.) ................ 53,000.00 
Passaic Rolling Mill Co., New York......... .. 46,580.00 
New York » Co. (C. Livinston, agent)... 41,449.00 
F. E. Canda, Chicago................ malas 41,470.00 
H.E. Horton & Co., St. Paul—Plan A............ 53, L00.00 
ms = 0 _ Plan B ; 47,880.00 
si eS * " CRS 44,325.00 
Ke: Sia, Pi > ri Pbdés sus ovenws 45,555.00 
| Keystone Co., Pittsburgh, Pa.- 
With I cesc'sG cogs sdass nes weadtens 44,750.00 
EE SEE cA Nice atunpadd ve. ehidvecctexivegs 43,980.00 
Change of floor beams............... . 43,680.00 
Clinton Bridge Co., lowa—PlanA ............. 52,250.00 
ia Bridge C ‘ ws io ) ee 
American ‘o., Chicago— 
Wrought-iron rai]........ at ae . 46,450.00 
SEMI Gs dccncenenge cactnvcentts 45,390.00 
PMA UGL Utd Chan Bik sda eds éudels <Zakacdced 44,550.00 


It will be seen that six bids were below the one 

accepted—those of the Globe Iron Works ; Morri- 

son, Field & Co,; Phoenix Mill Bridge works, F. E. 

Canda, the Keystone Bridge Co., and the New 
| York Bridge Co. 

- ooo 

RAILROADS. 
The third rail on the Erie is completed. 


Nothing has so many ties binding it to earth as 
| a railroad. 


Minnesota built 843 miles of railroad last year, 
| at a cost of $5,000,000. 


The Ohio & Toledo Railroad has been purchased 
| by the Cleveland Iron Company for $58,000. 


The Baltimore & Ohio road is working for a 
better connection between Chicago and New York. 


There is a fair prospect of the Cleveland & 
| Youngstown Railroad being pushed to an early 
| completion. 


| The equipments of the Whitewater Valley R. R., 
hio, have been purchased by the Trustee of the 
| New Bedford Savings Institution. 


| A contract for the first fifteen miles of the Texas 
| Pacific extension out of Fort Worth has been let, 
| and the work wiil be pushed forward at once. 


| But two bay” screen remain to vote tax aid to 
| the Knoxville Branch of the Chicago, Burlington 
| & Quincy to Des Moines, and the prospects are 
| favorable. 





A wooden-rail Serveenae enveet has just 


| been completed from Lisette, to the ‘ Flats,” 
|the former on the St. J. & F. T. Railroad. It is 
| six miles in length. 

| The Little Rock Gazette says that one railway 
| has spent over $150,000 within the past three years 
| to promote immigration into Arkansas, and that it 
| is Just beginning to reap the fruit of its labors. 
The Chicago, Burlington & Quincy is having 
| some trouble in securing the right of way for its 
|new double-track road through Monroe County, 
| Iowa, farmers demanding from $2,000 to $8,000 
damages each. 

| The Chi & Rock Island have secured steel 
|rails from Avoca to Shelby, eight miles, which 
| will leave but thirty-two es to Council Bluffs 
| and complete an all-steel road. This will be laid 
| at once if the rails can be got. 


The Railroad Gazette gives the following as the 
new track laid in America in the years named to 
| Dec. 13: 1872, 6,885 miles; 1873, 3.507 miles; 1874, 
| 1,767 miles; 1875, 1,287 miles; 1876, 2,177 miles; 


| 1877, 1.977 miles; 1878, 2,207 miles. 
ration have been filed with 
Moines, 


the of of Iowa of the Des 





8 


iclasieael Valley & St. Louis Railway TE 
for the construction of a road from the Clarinda 
Branch of the Chicago, Burlington & Quincy to | 
saeoete the terminus of that branch of the Rock | 
slan 


Vice-President Perkins, of the Chicago, Burling- 
ton & Quincy, recently gave the 
Decatur County, assurance that he would, as soon 
as possible, have a road surveyed role Leon to Mt. 
Ayer, in Ringgold County, via Decatur City, and 


build a branch road if the people voted tax aid. | 


Mt. Ayer voted on the proposition on the 28th 
inst. 


The Chicago, Cascade & Bellevue Road, Iowa, 
will be graded by farmers along the route under 
direction of the engineers. No contracts will be 
let. The com 
grade, tie anc 
_ When the road-bed is ready the road 

be bonded for the purchase of iron and equip- 
see. 


The ponies ted railroad from McKee’s Rocks, 
Pa., to Mansfield seems fairly under way. About 
half of the road has been surv eyed and a president 
has been elected, The builders are all wealthy 
men of Sharon, who wish to open up the coal 
lands of the lower end of Chartiers Valley. 
Edeburn and Cooper are the engineers in charge. 
The road will only go as far as Mansfield at pres- 
ent. 


EMBRACING OPPORTUNITIES.—A facetious brake- 
man onthe Central Pacific Railroad cried out as 
the train was entering atunnel: ‘‘ This tunnel is 
one mile long, and the train will be four minutes 
yassing through it.” The train dashed through it 
into daylight in four seconds, and the scene within 
the car was a fit subject for a painter. Seven 
young ladies were c dovily pressed by seven pairs of 
masculine arms, fourteen pairs of lips were glued 
together, and two dozen inverted whisky flasks 
were flashing in the air. 


ooo 


RIVERS, HARBORS, ETC. 


Soundings for the harbor of Montreal are con- 
veniently taken on the ice during the winter sea- 
son, 


The project of cutting an international ship 
canal through the Florida peninsula is still under 
discussion. 


The Albemarle & Chesapeake Canal Company 
have constructed two short canals, not exceeding 
fourteen miles in length, which unites the naviga- 
ble waters of the Chesapeake with the sounds or 
inland seas of North Carolina, by which vessels 
may proceed southward without encountering the 
dangerous coast of North Carolina and Cape Hat- 
teras. 


General G. Weitzel, United States engineer in 
charge at Detroit, Mich., in a recent lettertoa 
member of Congress, gives his estimate of the 
money required to put the Northern water route 
in a what he calls perfect condition for vessels of 
sixteen feet draught. His figures are as follows : 
At Grand Marias Harbor (estimated), $375,000 ; at 
St. Mary’s Falls Canal, $395,000; on St. oy 
River (probably), $3,000,000 ; at Harbor of Refu 
Sand Beach, $250,000; at Limekiln Crossing, 
troit River, $250,000. Total, $4,270,000. 


The Erie canal has just concluded one of the most 
prosperous seasons ever experienced. The Auditor 
General of New York gives the following com- 
parative statement of business for the season: 


Tonnage for 1878 5,126,57' 


Tonnage for 1877 


Increase 


Tolls for 1878 


Tolls for 1877. 880,896.42 


Increase......... . $112,091,70 70 


The surveys for the ‘aeaiesiial ity ain to con- 
nect the Delaware and Chesapeake canals are ro- 
»orted to be completed. Thesurveys include three 
ines for the Cocgeant route, all joining at Can- 
non’s Ferry, on Nanticoke; the Bridgeville line, 
from Lewes to Tread-Haven, at Peach Blossom, 
and thence across the peninsula to St. Michael's; 
the Wye River route, from Milford to Skipton, 
Lewes to Queenstown, Lewes to Centreville; Cor- 
sica Creek line, running north of Dover to Little 
Creek, in Delaware Bay, and the Saésafras route. 
These routes admit of various modifications, many 
lines having been surveyed that will enable nu- 
merous changes in the main line. The work of 
testing the correctness of the surveys is still going 
on, and drawings and estimates are being made 
from the surveys, which it is expected will be com- 
pleted by Feb. 15. 


The United States Engineers’ Office in Norfolk, 
Va., has awarded the contract for the excavation 
and improvement of the channel through Curri- 
tuck Sound to George H. Tunis, of Baltimore, who 
will commence operations this month, and finish 
by the ist of July. The channel to be improved 
extends from Trubee’s Island, at the mouth of 


ople of Mt. Ayr, | 


ay have nearly enough on hand to | 
bridge the road, with over $2,000 


Messrs. | 
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North Landing River, ies Currituck amet 
to the entrance of the Albemarle and 
| Canal, near Cedar Bay, in North Carolina, mo 
when ‘completed, will be ten feet in depth, afford- 
| ing greatly improved navigation to the numerous 
| vessels goi ing by the inland route south. Co 
has provided for a system of beacon lights on this 
| route, which are now in course of construction in 
| Baltimore, and for building a steamer, which will 
be employed especially to attend oe lights. It is | 
,the intention of the Albemarle & Chesapeake | 
| Canal Company to deepen their canal, so that ves- 
sels igi 20° feet of water may pass at all 
times en these improvements are made 
steamers may 


leave any of the rivers at the head 
of Albemar'ie 


Sound late in the afternoon and 


reach Norfolk early the next morning. 


Bs FFE 
MINING. 

Professor Cox, of Indiana, says that the mining 

property of Southern Arizona, once developed, 


| would supply the world with precious metals. 


Montana produced $1,881,920 of gold and $2,081,- 
594 in silver during the last fiscal year. It is esti- 


|mated that the silver product for next year will 


reach $3,500,000, and the gold a like amount ora 
total of $7,000,000. 


The new mineral discovered on the north shore 
of Lake Ce has been named ‘ Huntilite,” 
after Dr. T.S. Hunt, of Montreal. It contains 
large proportions of silver and arsenic, mixed with 
iron, zine, cobalt and sulphur. 


It is thought, says the Virginia Enterprise, that 
once connection has been made with the Sutro 
tunnel, water-wheels—small turbine-wheels—may 
be used to advantage for running blowers and 
doing other work in many places in the lower 
levels of our minés. Wherever there are streams 
of water, coming in at any considerable height— 
above the 2,000 level they maybe thus utilized 
—and afterward allowed to flow away to the 
Bequa shaft to be pumped to the surface, or in case 
of being used above the 1,600 level may flow out of 
the tunnel without any pumping. 
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COMMERCIAL AND FINANCIAL NOTES. 


JAN. 4, 1879. 


Shore Railroad Cohaieaaie had issued any new 
bonds, or that it contemplated any increase of its 
bonded indebtedness.——The international move- 
ment of gold and silver for the ten months of 
1878, ending Oct. 31 showed an excess of imports 
over exports of gold and silver coin and bullion in 
England of $16,820,000. of which only $194,000 
was silver, the remainder ($16,626,000) being gold ; 
in the United States, $6,016,869, of which only 
$1,138,565 was gold, the remainder ($4,878,304) 


‘being silver; in France, $62,534,000, of which 


$21,162,000 was silver, the remainder ($41,344,000) 
being gold. The $6,000.000 of balance in bullion 
and coin in favor of the United States does not 
correspond with her immense trade balance dur- 
ing that time. 

The annual] statement of Wells, Fargo & Co. of 
the precious metals produced in the States and Ter- 
ritories west of the Missouri River, including Brit- 
ish Columbia, and the receipts in San Francisco 
from the west coast of Mexico during 1878, shows 
the aggregate products to be as follows: Gold, 
438,956,231; silver, $38,746,391; lead, $3,452,000; the 
total being less by $17,267,182 than for 1877. The 
bullion from the Comstock Lode contained 45- per 
cent. of gold and 55 per cent.’of silver. Of the so- 
called base bullion from Nevada, 30 per cent. was 
gold. Of the whole product of the State, 35 per 
cent. was gold. It is probable that the yield of 
gold and silver, from all sources named for 1879, 
will not greatly exceed $70,000,000. 

The report of the aggregate produce and provision 
business in Chicago for the past year shows an un- 
precedented increase in nearly every article. The 


\clearings of the associated banks, however, were 


$77,500,000 less in 1878 than in 1877.——Great im- 


| provements are being made to increase the facili- 


ties for mercantile development between the 


| United States and Brazil, and every steamer ar- 


New YORK, Jan. 2, 1879. 


The year closed at the New York Stock Ex- 
change with United States legal-tender notes and | 


| riving from there now brings merchants to extend 


old or to open up new branches of business be- 
tween the two countries and to purchase American 


national bank notes at par with gold.—On yester- goods.——The developments respecting the settle- 
day the United States resumed its place among the ment of the City of Glasgow Bank up to Dec. 31 
specie-paying nations. TheGovernment legal ten- are very unfavorable. The liquidators made a pre- 
ders are now honored by the treasury in lawful | | liminary report to-day of the result of their labors 
coin and made the equivalent of coin for all public | ‘thus far. They have received £691,893 up to yes- 
or private payments. No decision has been! terday from the shareholders, upon whom rests 
reached as yet as to what use the Gold Room will| the burden of paying the debts of the bank. Of 
be put to now. A majority of the members of the | this sum £56,372 represent payments on second in- 
Stock Exchange have petitioned to have it devoted | stallments. It now begins to be feared that the 
to dealings in mining stocks. | great majority of the shareholders will be found 
By the Treasury report of Dec. 29, it appears | to be utterly unable to pay even one-tenth part of 
that the Treasury now holds $348,690,000 in United | their share of the indebtedness. 
States bonds to secure bank circulation, and $18,-| In its review of the financial situation in Eng- 
937,300 in United States bonds to secure public de-| and during 1878 the Times says: ‘“ Industries 
"| posits. ——Sixty-one failures were reported in New have been disorganized, credit shaken and failures 
York City for December, the liabilities amounting | multiplied on every hand. It is stated on good au- 
to $1,842,284, and the assets to $1,014,754. The re-| | thority that the failures of this year will be nearly 
view of the failures for 1878 shows a record beyond | | 5,000 in number more than last year, and it would 
that of any preceding year, doubtless the result of | be difficu]t to say where the distress will end. Not 
the repeal of the bankrupt law.——On Monday,Lake | only have wages been reduced, and many thou- 
Shore opened at 715g, and sold during the afternoon | | sands of artisans thrown out of employment, but 


7 at 715g dividend on, the highest price it has| many thousands also of those above the artisan 


reached since October, 1877, and with that ex- | class are either in actual want or on the confines 
ception since May, 1875.—The Board of Control | of it. 

of the Coal Combination met on Dec. 27 and| Reports as to the iron market show that the de- 
adjourned sine die, without taking any step to-| mand for American pig is exceedingly slow, and is 
ward a combination for 1879. This had a depress- | confined almost wholly for lots of 50 tons and 
ing effect on coal stocks at the time, but they | under. Scotch pig shows no improvement, the 
marked higher on the last day of the year. The | demand continuing moderate and prices unsettled. 
coal operators of the Schuylkill Valley met to- | Scrap iron is firmly held at present prices, 
gether at Philadelphia on Dec. 80 to discuss the | although very quiet. Both steel and iron rails 
outlook of the trade. It is stated that the oper-| are quiet, and old rails are dull at same prices. 
ators were opposed to a cut-throat policy and low |The trade in all branches of manufactured 
prices. No definite action was taken. This is iron is slow, and prices for round lots easy. 
reported to be due to the fact that the Lehigh| There are plenty of ‘inquiries for struc- 
operators were to meet on the following day to | tural iron, with indications of some good orders 
see if the impending troubles could not be averted. |coming in at an early date. There is a prospect 
At the meeting of the Lehigh Valley operators, | that steel girders, which are regarded rather in- 
held in the same city on Dec. 31, it was decided | differently as yet, will come into general use. The 
to take immediate action on the question of | market for general hardware is unusually dull even 
prices and a committee was appointed to meet | for this time of year, and the movement slight. 
to-day to adjust that matter. When pending or- | ' Price lists are being revised, but announcements are 
ders are exhausted it is believed that prices will| held back. The Chicago4umber market is reported 
show another decline. ——William H. Vanderbilt | steady »ith home sales light, but a good many or- 
has denied the reports to the effect that the Lake | ders coming in from the West. 
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WE are diiest to note the fact that the Com- 
missioners of South Park, Chicago, have been 
made, by a jury, to pay the bill of Mr. H. W. 8. 
Cleveland, landscape architect, for $3,527. The 
full history of the Chicago Park swindles will 

form a most interesting chapter in the 
list of gigantic frauds that have been perpetrated 
in this country under the name of “improve- 
ments.” Strange, but true, most of the original 
projectors of the Chicago parks have met a de- 
served fate in bankruptcy, while to some are added 
the taint of crime. 

ee ee 

THE CLEVELAND ViapucT was formally dedi- 
cated with appropriate ceremonies on the 27th ult. 
Governor Bishop and staff, Governor Mathews, of 
West Virginia, several regiments of State militia 
and private companies, together with the city offi- 
cials and citizens generally, took part on the occa- 
sion, notwithstanding the day was most inclement 
The celebration extended through the day and 
until late at night. At the close of the parade, 
which extended across the bridge and through the 
prominent parts of the city, the people assembled 
in the Tabernacle, and set speeches were made by 
the Hons. R. C. Parsons, W. W. Armstrong and 
fF. J. Dickman. In addition, a large number of 
speeches were made by invited guests, Mayors of 
various cities, etc. In the evening a grand ban- 
quet was held at the Waddell House, which was 
similar to other such occasions. A large number 


of toasts were submitted. and responded to by | 


prominent guests. The description of this great 
structure by the City Engineer of Cleveland is given 
‘elsewhere in this week’s issue of ENGINEERING 
NEws. 
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THE ELECTRIC LIGHT PROBLEM. 





The latest advances in electric illumination are 


represented by the Werdermann and Siemens) 


lamps. The Werdermann lamp consists of a large 


horizontal disk of carbon, forming the negative | 
pole, in contact with, and below which is a small | 


pencil of the same material, which constitutes the 
positive pole. 


incandescence of the lower pencil, so that it par- 


takes of the nature of both of the principal types. 
of electric lamp. Its construction is meritoriously | 


simple. 


electro-plating Gramme machine having an elec- 


tro-motive force of but four Daniell’s cells, and | 


that the same machine, the power required to drive | tion to the electric light, it might be well for some | 


which was but two horse, proved capable of supply- 


ing two large lamps, each giving a light estimated | 


at 360 candles. 
If we regard the Werdermann lamp as working 
upon the incandescent system, the results quoted 


hardly be avoided that the lamp owes its efficiency 
to the voltaic arc and not to the incandescent car- 
bon pole, and that the fact that a part of its illu- 
mination is due to incandescence is rather a disad- 


vantage than otherwise. This is obvious by com-_ 


The lower carbon slides in a tube | 
and is kept in contact with the disk above by | 
means of counter weights. The device owes its | 
light to the small voltaic are which forms around | 
the point of contact of the carbons, and also to the | 


Experiments upon it show that ten 40- | 
candle lamps were steadily maintained by a small | 
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writer sums up in the following few words the 
great obstacle which continues to baffle all at- 
tempts toward the economical divisibility of the 
electric light, namely, that ‘‘the diminution ac- 
cording to the square, and not according to simple 
proportion, applies to electricity just as it applies 
to light, sound, heat, gravitation and other phys- 
ical phenomena. Thus, if a circuit be divided into 
two branches whose resistances are equal, a current 
of half the strength passes through each branch, 
producing at the point of resistance, not half the 
light, but only a quarter, because the effect follows 
the square of the current strength. If che current 
had been divided into three equal branches, in each 
branch only one ninth of the original hght would 
be attained, and so on; so that if an electric light 
of 1,000 candles were divided into ten equal lights 
the results would be ten candles each, instead of 
one of 1,000 candles.” 

In electric lights produced by incandescence of a 
resisting substance, not only does this law obtain, 
but there 1s an additional loss of nearly half the 
current. M. Fontaine has shown that under highly 
favorable circumstances, the Jight diminishes when 
divided between 1, 2, 3, 4.and 5 such lights in the 
ratios of 1, 3, 8, 26 and 216. Furthermore, when 
the light is obtained from incandescent carbon, 
the latter is apt to disintegrate and crack, while, 
if a fine wire is employed, its fusion constantly 
happens. It is obvious, therefore, at the present 
time, that the balance of advantage is in favor of 


- electric arc lamps. 


To what extent Mr. Edison's long promised device 
may modify this state of affairs remains to be seen ; 
but if his invention, as a contemporary has 
alleged, amounts essentially to a device for pre- 
venting the fusion of a wire heated by the current 
to incandescence, by checking the flow of the 
current whenever the melting point of the metal 
is nearly approached, then it must be considered 
as simply avoiding a minor difficulty, incident to 

one of the least economical systems, and leaving 
the important grerk of overcoming the obstacles 
peculiar to all modes of electric illumination, and, 
indicated by the above law, as far from being sur- 
mounted as ever. Toaccomplish this, either a way 
of dividing the current wholly different from any- 
thing yet tried must be contrived, or else motors 
must be found which will supply power so cheaply 
| that the waste above noted can be afforded. These 
are t :e conditions of the problem as it now stands, 
and the last one. to all appearances, offers the most 
promising field for the inventor's research. 

The Siemens lamp is chiefly remarkable in that it 
exists in eight forms, some of which are reproduc- 
| tions of the electric spark lamp, lately devised by 
Professors Houston and Thomson, of Philadelphia. 
This system differs from others in that the elec- 
trodes are caused to vibrate, and the flashes of 
light produced between them follow each other so 
rapidly that the effect of continuous illumination 
is caused. Experimental tests upon this device are 
as yet few, and therefore nothing definite can be 
predicated as to its probable economy when exten- 
| sively applied. 








THE ELECTRIC LIGHT ON RAILWAY TRAINS 


Now that inventors are devoting so much atten- 


one to devise an apparatus for railway- trains 
_which might serve a variety of useful purposes. 
A small dynamo-electric machine driven by a belt | 
from one of the car axles (or it might be located in | 


ply a current to the engine head-light and tolamps 
in the cars so that the interior of the latter would 
be brightly illuminated instead of being plunged 
in the present disagreeahle half darkness. One 
‘advantage of the electric light in railroad cars 
would be the absence of danger of conflagration | 


| growth. 


the cab of the locomotive), could be made to sup- | 
are notably successful; but the conclusion can | 


WILLIAM MILNOR ROBERTS, 
NEER. 

This eminent engineer, having been invited by 
the Government of Brazil to take charge of the 
improvement of the rivers of that country, sailed 
on Saturday, Jan. 4, with his family, for Rio, to 
assume the duties of his important office. His 
recent election to the Presidency of the American 
Society of Civil Engineers, together with his de- 
parture for a prolonged absence, has seemed to us 
as offering a fitting opportunity for presenting the 
readers of ENGINEERING NEWS with a brief 
sketch of a long and eminently successful profes 
sional career—a career which embraces the histor: 
of the public works of this country, and which hes 
been personally connected with the inception and 
execution of many of the most important of them. 

W. M. Roberts, of Quaker descent, was born in 
the city of Philadelphia, Feb. 12, 1810. He re- 
ceived his education in the best private schools ot 
that city, completing two mathematica! terms 
under the eminent mathematician, Joseph Rob- 
erts. He was taught architectural drawing (in the 
first school established by the Franklin Institute), 
by John Haviland, the distinguished architect. 
During the first years of ‘his engineering life, he at- 
tended’ French and mathematical schools during 
the winter months, paying therefor out of his 
moderate summer earnings. It was owing to his 
aptitude for figures and investigation that his 
father’s friend, Samuel Mifflin. then President of 
the Union Canal Company of Pennsylvania, urged 
his selection of the engineering profession when 
in his sixteenth year. He received his first ap- 
pointment from Canvass White, the 
canal engineer, in the spring of 1825, as a chain 
man, on the Union Canal, in the party of which 
Mr. Sylvester Welch was the head. At the age of 
eighteen he was promoted by Mr. White to the 
charge of the most difficult division of the Lehich 
Canal, extending from Mauch Chunk down, six- 
teen miles. In 1829 his description of the Lehigh 
Canal was published in ‘‘ Hazard’s Register.” 

We learn from Mr. Roberts that, in the early days 
of engineering in the United States, Assistant En- 
gineers in charge of divisions were obliged to doall 
the draughting for their respective divisions (at 
night, and during rainy days), lay out and super- 
intend all the works, and survey and map the lines 
themselves, the luxury of office draughtsmen being 
very sparingly allowed for some years. Railroad 
engineering began, in a crude way, in the United 
States in 1826, at the Quincy Granite Quarry. It 
was at first a tramway, of three or four miles in 
length for the transportation of stone from the 
quarry tothe water. The first regular railroad of 
consequence in the United States was the Mauch 
Chunk gravity road, nine miles in length, between 
the summit of Broad Top Mountain and the head of 
the inclined plane at Mauch Chunk, for the ‘rane- 
portation of anthracite coal and passengers. The 
first passenger car in the United States was put 
upon the Mauch Chunk Railroad, in the early surn- 
mer of 1827, and Mr. Roberts was one of the pas- 
sengers on its first trip down the road. So that he 
saw the inception of the railroad system of our 
country in his youth, and he has grown with its 
In 1835-36 he planned and built the first 
combined railroad and common road bridge, with 


CIVIL ENGI- 


celebrated 


| the railroad on top, and the wagon roadway 


below. It crossed the Susquehanna River at 
Harrisburg. Some years afterward the super- 
structure was destroyed by fire, and a second 


| superstructure was erected upon the same piers. 
| That also was destroyed by fire, and a third super- 


structure, which is still in use, was built upon the 


_ same piers. 


In 1830, Mr. Roberts was appointed Resi- 
‘dent Engineer in charge of the Union Railroad 


road and Union Canal Feeder, Pennsylvania; 
parison with results obtained from lamps using in case of an accident, as the breaking of the elec- jin 1831, 


82, °383 and 


"34, he was Senior 
the voltaic arc only. A correspondent of Nature | | tric wires would be followed by the extinction of | Principal Assistant Ergineer on the Allegheny 
has recently pointed out that, with a Gramme ma-' the lights. The same current could also be made Portage Railroad, having also charge of repairs 
chine of 114 horse-power, two lights were produced | to operate a station indicator in each car, and to | (after the great flood of 1832) of the Western Divi- 
in the Rapieff lamp, aggregating 2,900 candies; and establish cgmmunication through wires between | sion of the Pennsylyania State Canal—from Johns- 


a 21 da lenbot 800m apparatus of the a caveee the cars and the locomotive, thus obviating the | town to Pittsburgh, and the running and manage- 


“use of the present hell cord, 


“ment of the inclined planes. in 1835, at the age of 











10 


26, he received his first appointment as a chief 
engineer, being called to fill that position on the 
Harrisburg & Lancaster Railroad, for which he 
was obliged to decline the same office on the Up- 
per Lehigh Navigation; during the same year he 
accepted the chief engineership of the Cumberland 
Valley Railroad, which he held during 1836 and a 
part of 1837, being also employed in 1836 to make 
a survey and report on the Harrisburg Water-Pow- 
er and Water-Works. 

Since then he has filled the office of Chief En- 
gineer of the following works: In 1837, °38, ’39, 
40 and °41,of the Improvement of the Mononga- 
hela River ; the Construction of the Pennsylvania 
State Canal; the Erie Canal, and the Improve- 
ment of the Ohio River to Lake Erie ; in 1841-42, 
he was a contractor on the Welland Canal Enlarge- 
ment; in 1843-44 he was Chief Engineer for the 
Erie Canal Company ; in 1845-46-47, he was Chief 
Engineer and Agent for Trustees of the Sandy and 
Beaver Canal Company of Ohio; in 1847. he de- 
declined the Chief Engineership of the Ohio & 
Pennsylvania Railroad to accept that of thé Con- 
nelisville Railroad ; in 1848, he was appointed by 
name by the Legislature of Pennsylvania to make 
a survey to avoid if possible the Philadelphia 
Schuylkill Inclined Plane; in 1849, he de- 
clined the appointment of Chief Engineer for 
the first proposed South America railroad to take 
that of the —-xjiefontaine & !ndiana Railroad of 
Onio, which office he held till 1851, during which 
year he also acted as Consulting Engineer for the 
Pittsburgh & Steubenville Railroad; in 1852-53-54, 
he was Chief Engineer of the Allegheny Valley 
Railroad ; Consulting Engineer for the Atlant’c & 
Mississippi Railroad ; Contractor for the whole of 
the Iron Mountain Railrad of Missouri ; and Chair- 
man of a commission of three appointed by the 
Pennsylvania Legislature to examine and report 
upon routes, etc., for avoiding the old Allegheny 
Portage Railroad inclined planes, and was in 1853 
obliged to decline the Chief Engineership of the 
Virginia Central Railroad on account of his other 
engagements. In 1855-57-57, Mr. Roberts was 
contractor for the entire Keokuk, Des Moines & 
Minnesota Railroad, Consulting Engineer for the 
Pittsburgh & Erie and Terre Haute, Vandalia & 
St. Louis railroads, and Chief Engineer of the 
Keokuk, Mt. Pleasant & Muscatine Railroad. 

In December, 1857, Mr. Roberts sailed for Brazil 
to examine the route of the Dom Pedro Segunda 
Railroad, with a view to bidding for its construc- 
tion. In 1858, as senior partner of an American 
firm of contractors, he returned to the United 
States and concluded the formal contract to build 
the said road with the Brazilian Minister, Sefior 
Carvalho de Borges; returning to Brazil in the fol- 
lowing year, he took active charge of the construc- 
tion of the above railway, and remained to the 
completion of the contract in 1864. During 1864- 
65, he devoted some time to the examination of 
other railroads in Brazil, visiting also for examina- 
tion of its public improvements, especially rail- 
roads, Uruguay and the Argentine Confederation, 
and returning in the fall of 1865 to the United 
States, after an absence of about seven years. 

After a counle of months of rest Mr. Roberts 
again took the field for the surveys of the Atlantic 
& Great Western Railroad, which he completed in 
April, 1866, when he was appointed to make ex- 
aminations and reports upon the proposed ‘‘ South- 
west Pacific,” the ‘‘ North Missouri” and the “ Iron 
Mountain ” railroads of Missouri, and of the West- 
ern Maryland Rai'road. In the same year, he was 
appointed by Edwin M. Stanton, Secretary of War, 
U. 8. Civil Engineer-in-Charge of the ‘‘ Ohio River 
Improvement,” which office he held till 1870, when 
he resigned to accept the Chief Engineership of 
the Northern Pacific Railroad. In 1868 and 1869, he 
filled the position of Associate. Chief Engineer of 
the great St. Louis Bridge, which he resigned also 
in 1870 for the same reason as above given. The 
Chief Engineership of the Northern Pacific Railroad 
Mr. Roberts has held to his departure for Brazil and 
still holds, and as late as the present season con- 
ducted in person special surveys of the Cascade 


Mountains, on the Pacific Coast, for the company, | 
’ 
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and up to the day of leaving, was constantly in 
attendance at the office of the company to assist 
in letting the recent contract for building 100 miles 
of road west of Bismark, and in arranging other 
business of the company prior to his leaving the 
country for his long absence. 

While acting as Chief Engineer for the Northern 
Pacific Railroad Company, Col. Roberts in 1873, 
examined and reported upon the Marquette & 
Mackinaw Railroad in the peninsula of Michigan, 
and also upon the Minneapolis & St. Louis Rail- 
road ; in 1874, he made a report upon the New 
Pittsburgh Water-Works, and in 1875 he was one 
of a commission to examine and report upon the 
Philadelphia Water Supply. In 1874, also, he was 
appointed by the President of the United States 
one of the Commission of Military and Civil En- 
gineers to examine and report upon the best 
plan for improving the mouth of the Missis- 
sippi River, and for this purpose he visited 
Europe with the Commission, and after visit- 
ing the delta of the Mississippi on his return, 
reported to the Secretary of War. In 1876, as 
Vice-President of the American Society of Civil 
Engineers, he devoted a considerable portion of 
his time in the interests of the profession at the 
Centennial Exhibition at Philadelphia; in 1877, 
he located the Nictaux & Atlantic Railroad in 
Nova Scotia, and upon his return from Ore- 
gon, only a few months ago, he accepted 
the invitation -of the Brazilian Government 
to take charge of the water-ways of the 
Empire, at a salary of $10,000 per year, for three 
years, upon the duties of which office he has 
already entered. At the recent annual meeting of 
the American Society of Civil Engineers, in this 
city, Col. Roberts was elected President, and in 
leaving the United States for a temporary (as we 
trust) absence in a foreign country, he carries 
with him the highest honors that are obtainable in 
his profession in this country. Col. Roberts has 
now, after a very busy life, attained almost to the 
extreme age allotted to man, yet, as his associates 
and friends, who meet him in the daily routine of 
business, or as the ruling spirit of society meetings 
and excursions can abundantly testify, his step is 
still of the firmest, and all his faculties the clear- 
est, so that, unless some unforeseen accident befall 
him, Col. Roberts has still the promise of many 
years of active labor in the highest fields of his 
profession before him. 

We have thus briefly sketched, from such in- 
formation as we could obtain, the professional life 
of one of America’s most talented civil engineers. 
We have no doubt, that in those busy years, a mul- 
titude of other engagements have been filled—how 
carefully, ably and thoroughly, all the important 
trusts committed to his care have been dis- 
charged, is attested by the latest honors that have 
been added to his well-earned laurels. 


' We join with the thousands of others of the ad- | 


mirers ofthe successful engineer in wishing him 


and his family a safe voyage, and a successful com- | 


pletion of the important enterprise which has been 
committed to his care. 


PERSONAL. 


Charles Francis Adams, Jr., has resigned his 
position as a Government Director of the Union 
Pacific Railroad Company. 


Cyrus W. Field and Samuel J. Tilden are be- | 


lieved to have doubled their large fortunes in the 
last month or two by the extraordinary rise in 
mortgage and stock of the New York Elevated 
Railroad. 


Smith D. Bellows, aged 61, a prominent New| 
York contractor, died on board the steamboat City 


of Hartford on the 4th inst. The deceased is re- 
puted to have been quite wealthy, and owned a 
great deal of property in the Tenth Ward. Incon- 
nection with his brother, he held a contract with 
the New York Gas-Light Company to light and ex- 
tinguish the street lamps in the district below 
Canal street, and employed quite a large number 
of men in this work. 
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Croton Aqueduct Bureau, who was removed by 
Commissioner Allan Campbell because of the fall- 
ing in of the Forty-second-street arch, applied to 
Judge Lawrence, in the Supreme Court, on the 6th, 
for a writ of certiorari, in order that the Commis- 
sioner’s action may be reviewed by the court. The 
applicant says he was not, properly, in charge of 
the work, nor responsible for the accident. Judge 
Lawrence reserved his decision. 


The Des Moines, Iowa, State Register of the 1st 
inst. states that Chas. J. Moore, C. E., formerly of 
this city, has been called upon ‘to prepare esti- 
mates for the railroad bridge over ‘Coon river at 
Adel, by which the Waukee road is to reach that 
city. It is a striking comment on the thorough- 
ness of this gentleman's work that the estimates 
for the construction of the line the entire distance 
corresponded, within two hundred dollars, to his 
figures. It would be difficult to figure closer on 
the building of a railroad.” The same journal, in 
its yearly review for 1878, publishes a very able 
and exhaustive résumé of the railroad interests of 
Iowa, centering in Des Moines, specially prepared 
by Mr. Moore. 
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, AMERICAN SOCIETY OF CIVIL ENGINEERS. 


Theregular monthly meeting of the Society was 
held at 104 East Twentieth street, Friday evening, 
| Jan. 3, President Roberts in the chair, and a fair 
attendance of members. After the approval of the 
minutes of the last meeting, a committee was ap- 
pointed by the Chair to prepare a memorial on the 
late Samuel J. Reeves, a member of the Society. 
The ballots on the amendments to the constitution 
(which have already been published in ENGINEER- 
ING NEws, Vol. 5) were then canvassed and the re- 
sult announced by the President. The readiug of 
the paper for the evening was postponed, and 
President Roberts made a few remarks concerning 
his connection with the Society and his regrets at 
being obliged to sever himself from active partici- 
pation in its meetings for a considerable period of 
time. He gave a brief account of what his duties 
in Brazil were to be and hoped that he might have 
the satisfaction of meeting with the members of 
the Society many times in the future. 

Brief and appropriate remarks were then made 
by Mr. Coryell, of Lambertville, N. J., and Messrs. 
J.J. R. Croes, Charles McDonald and Secretary 
Bogart. after which the chair was taken tempo- 
rarily by Mr. Coryell, who, upon a vote of those 
present, appointed a committee to prepare resolu- 
tions expressive of the feelings of the Society upon 
the departure of the President to Brazil. During 
the absence from the room of the committee, infor- 
mal conversation was held by those present. After 
the reading of the resolutions by Mr. McDonald, 

the meeting was adjourned by President Roberts. 
j ——________—> +4 0+ 
THE CLEVELAND VIADUCT. 


(Written for Enxorneertinc News, by B. F. Morse, City 
Civil Engineer. | 











GENERAL DESCRIPTION. 
The Superior street viaduct, located at Cleve- 
land, and now undergoing completion, was the 
/ natural outgrowth of the inconveniences attend- 
ing travel between the east and west sides of the 
river—owing to steep grades and the dangers at- 
_ tendant upon railway crossings at grade. 
It will, when completed, be a roadway 3,211 
| feet long and 64 feet wide (with the exception of 
| the pivot span, which is 46 feet wide), crossing the 
| Cuyahoga River and its basin and connecting the 
‘high land on both sides. The roadway will be 
about 68 feet above the river. 

The plan of this structure, as shown in the ac- 
_companying illustration, has unfortunately to suf- 
fer quite a number of changes of direction to adapt 
| itself to the imposed condition of the streets and 

river. 
| Work was begun on the structure in August, 
| 1874, and it is now confidently expected to be fin- 
ished and opened to»trpvel about the ist of Jan- 


\uary, 1879. The grade of the stone-work is six 
| inches to every 100 feet ; while that of the iron- 


John C, Campbell, the former Engineer of the _ work is 8 inches per 100 feet, both grades descend- 
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ing in the direction of the pivot span, the latter 
being level. 
MASONRY. 

The masonry is the great feature of the struc- 
ture—consisting of 8 arches of 83 feet span and 
2 arches of 971g feet span. Together with inter- 
vening retaining wall it is 1,382 feet in length over 
all, 64 feet wide and 72 feet in height above the 
pile foundations. The arches are the particular 
case of the cylindrical arch known as the Segment- 
al arch, and with the exception of the two 9714- 
foot spans, there is 3 feet between the curves of 
the intrados and extrados. In the case of the 
former there are three depths of voussoirs, as fol- 
lows : 31g feet, 4 feet, and 444 feet, increasing in 
depth as they approach the spring line. 

There are 80,500 perch of stone in this structure, 
reckoning 25 cubic feet to the perch, and 277,000 
lineal feet of piling. This bridge has a number 
of abutment piers located as shown in the illustra- 
tion. 

KIND AND QUALITY OF STONE. 

The stone used in the viaduct is the Berea sand- 
stone. The following is from experiments on 
Berea sandstone by Gen. Gillmore: ‘Crushing 
weight of stone averages about 9,500 Ibs. per 
sq. inch.” 

‘One cubic inch of Berea sandstone crushed be- 
tween steel plates with 9,500 Ibs. A 2-inch cube 
required 50,000 Ibs., or 12,500 lbs. per sq. inch to 
crush it. A slab two inches square and one inch 
thick bore 19,000 Ibs. per sq. inch.” The piers have 
a batter of 11 inches to 1 foot on the face and 1 
inch to 1 foot on the ends. The coping, belt and 
projecting courses are crandled, with tooled mar- 
gins, and the rest is rock face. 

FOUNDATIONS. 

Sections of the piers in a horizontal plane are 
rectangular, except at the angles where the section 
is trapezoidal. In laying the foundations, excava- 
tions were made to a depth of from 9 to 20 ft., 
penetrating into a stratum of Erie clay. Pile, 
timber and concrete foundations were deemed 
necessary on account of the drift or silt nature of 
the substratum. The method employed was as 
follows: Since the rock lay at too great a depth to 
reach, timber piles were driven, from 35 to 55 ft. 
in length, and from 26 to 30 in, between centres, 
the lengths of piles and distances apart depending 
on the resistance of the earth into which they were 
driven (which, in some of the foundations, was 
quite variable); they were then cut off a short dis- 
tance below the lcvel of the water in the lake and 
the interstices filled up with concrete ; then a row 
of 10-in. square timbers were drift-bolted to the 
piles. 

These timbers were placed 14 m. apart, or 2 ft. 
between centres, these spaces also being filled with 
concrete to a level with the top surfaces of the 
timbers. 

A second row of timbers at right angles to the 
first, and in close contact were drift-bolted to the 
latter, and on this was laid the masonry of the 
piers and abutments. 

The piles used in the construction are of white 
oak. For the land piers there is from 18 to 20 tuns 
weight put on each bearing pile. 

CENTRING, ETC. 

The general design of centres was a3 shown in 
the illustration, the ribs being placed about 3 ft. 
apart between centres in the 83-ft. spans, and a 
little closer together in the two 971-ft. spans. 

The pavement on that portion of the viaduct sup- 
ported by arches is of Medina stone laid with Ab- 
bot’s cement. 

IRON WORK—SUPERSTRUCTURE. 

Beginning at the retaining wall at the easterly 
end of the structure, we have in regular succession 
a continuous plate girder of three 50-ft. spans, fol- 
lowed by two 145-ft. spans and one 160-ft. span, 
measured from centre to centre of piers, except the 
end spans. The long spans are carried upon four 
wrought-iron trusses, and the short spans upon four 
continuous plate girders, all placed parallel and 16 
ft. between centres, carrying a deck floor 64 ft. wide © 
over all, 42 ft. of which is to be used as a roadway 
with 11-ft. sidewalks on each side, projecting 8 ft. 
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beyond the centre lines of the outside trusses. The 
upper chords of fixed spans are composed of chan- 
nels and plates. 

PIVOT SPAN. 

The swing or pivot span consists of 2 parallel 
trusses 20 ft. between centres carrying a deck floor 
46 ft. wide over all, of which 32 ft. will be used as 
aroadway. The bridge rotates upon a wrought- 
iron turn-table of 31 ft. 2', in. mean diameter of 
circle beam, resting upon a stone centre pier of oc- 
tagonal shape, located upon the west bank of the 
river. One end of the pivot span rests on the first 
arch of the viaduct west of the river, and the other 
end upon a stone pier in the river and about 70 ft. 
from the dock line. The span has a straight upper 
chord, with inclined lower chord, adepth of 30 ft. 
at the centre, decreasing to a depth of 20 ft. at the 
ends. The chords are composed of angles and 
plates riveted together. All the open-work bridg- 
ing is of the type known as the double intersection 
Pratt truss. The pivot span is one of the heaviest 
in the country, weighing about 570 tons. The 
dead load weight on each pile under the centre 
pier of this span is about 15!, tons. 

The pavement on the iron work is Nicholson, 
filled between blocks with Abbot’s cement. The 
side walks are composed of two courses of white 
oak plank, laid with a descent of 14 in. to1 ft. to- 
ward gutters, with a layer of heavy roofing felt in 
between. 

TURN-TABLE. 

The turn-table for carrying the pivot span is so 
constructed as to make an equal distribution of 
weight at sixteen different points on the drum, 
equidistant from each other. When swinging and 
under the influence of the dead weight, each point 
would take 7; of 570 tons. and the pivot is cal- 
culated to take about 100 tons of.this load. The 
drum rests upon forty-eight wheels of twenty 
inches mean conical diameter and ten-inch face, 
composed of a mixture of cast-iron and steel, with 
chilled face. The weight of the turn-table is about 
105 tons. 

ENGINE. 

The swing is to be operated by a compound en- 
gine of fifty horse-power, located between the 
turn-table and roadway. The opening or closing 
of the bridge will probably occupy an interval of a 
little over one minute. 

SUBSTRUCTURE, 

The foundations for the fixed spans are of ma- 
sonry, resting on beds of beton. The foundation 
for the pier supporting the ends of the pivot and 
160-foot spans was constructed by means of a cais- 
son, while that of the centre pier of the pivot span 
was laid by means of a coffer-dam or crib work. 

DATA OF !RON BRIDGES. 

The following data of the iron bridge work may 
prove interesting. The live load was figured at 100 
lbs. per sq. ft. 


| 
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“The cost t of the strac ture . not including right of 
way or engineering expenses, will be about $1,€00,- 
000. The route of the viaduct was deter- 
mined upon previous to 1874, and plans were made 
for the masonry west of the river, and put under 
contract with Mr. C. H. Strong, occupying the 
position of City Civil Engineer. Since May, 1875, 
Mr. B. F. Morse has been the City Civil Engiveer, 
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and Mr. S. H. Miller has been the principal Assist- 
ant and Superintending Engineer of the work 


from July 15, 1874, to date. 
CONTRACTORS. 
The contractor for the masonry west of the 


river, including the two river piers, was Mr. E. W 


Ensign. Sherman & Flagler were the constructors 
for masonry east of the river, while Claflin & 


Sheldon were the constructors for the iron bridges 
and pivot span, and Lauderbach & Co., were con- 


tractors for the iron railing On the entire structure. 
- i> +2 > 0+ 
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THE PUBLIC LAND SURVEYS IN FLORIDA. 
TITUSVILLE, Volusia County, Fla., } 
Dec, 21, 1878. § 
EDITOR ENGINEERING NEWs: 

The surveys of the public lands in this portion 
of Florida were conducted im the loosest possible 
manner, if, indeed, they were made at all. It is 
no uncommon thing to tind discrepancies of 3400 
to 500 ft. between section The 
never properly blazed. No such things as mounds 
or pits can even be found to mark corners, as re- 
quired by the official instructions in certain cases. 
It is clearly evident that many of the lines were 
never run, especially such as required chopping. In 
the thickly-timbered hummocks no blazes can be 
found, as a general thing. 
long since disappeared, burnt up or decayed. 

Under these circumstances, it is almost impos- 
sible to define the land lines. Often it is necessary 
to run five or six miles to establish a corner. It is 
no wonder then that settlers often find themselves 
in different numbers from what they 
themselves to be. This region is rapidly setiling 
up: Orange groves, banana and pine-apple and 
sugar-cane plantations have been planted and be- 
gan bearing in many instances, and now prove to 
be on a neighbor's or vacant government land. 
An orange tree in bearing is estimated worth $100, 
It is, therefore, a very difficult 
veyor) unsatisfactory duty to be 
tablish a line through or near an orange grove. 
Sugar-cane is estimated at from $500 to $600 per 
acre per annum; pine-apples at $1,500 to $2,000 per 
acre per annum. ‘lo start from an indefinite point , 
run through sloughs, ponds and dense 
or scrub, five or six miles, and be 


lines. lines were 


The stakes or posts have 


supposed 


and (to the sur- 
requested to es- 


hummock 
expected to es- 
tablish definitely a line, as the result, between two 
long rews of orange trees or pine-apple plants, 
with no satisfactory tests, and to the satisfaction of © 
both parties, is no enviable work. The official 
township plats are next to worthless. The meas- 
urements noted upon them often disagree with the 
official survey notes. The marsh and river or lake 
banks are seldom distinguishable apart, and frac- 
tional river-front lots are often found to be wholly 
in the water. The work of the 
is a disgrace to the country. The money has been 
thrown away, and it is all needless, for at the same 
time able men have been languishing for employ- 
ment in their profession. 
change. 


J. S. Land Survey 


It is high time for a 
J. Fras. LeBaron, C. E 


THE MADEIRA & MAMORE RAILWAY. 
{Extract from a letter from one of the Engineers, dated at 
San Antonio, 1 razil, Nov. 18, 1878.) 

**We have a very easy railroad to build. The 
country is not a bit more unhealthy than the lower 
valley of the Mississippi in favorable years for the 
latter, and it is not more healthy. Ina heavily- 
wooded district with great rivers rising, as does 
the Madeira, forty to fifty feet every year, witha 
rain-fall of ninety to one hundred inches per an- 
num, we could expect little but malaria at times; 
still, only «wo or three months during falling 
water, June, July and August, seem unhealthy. 
In Peru, we saw all the visible forms of nature in 
earth and rock; here the variety is in water and 
wood, while the earth and rock are monotonous. 
Clay, and its derivative material, feldspathic gran- 
ite, are the elements we meet in cuttings. Our 


line very rarely meets rock, and our heaviest six 
miles—indeed, the only heavy miles on the line— 
have nothing worse than excavation and embank 
_ ment of thirty feet in depth. Labor questions vex 
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us, however. All the Americans, Irish and Ital- 
ians, except the engineers and foremen, have left 
us or will leave within a few months. We are 
working two bundred Bolivians, cutting timber 
and making ties, and have five hundred native Bra- 
zilians on the grading. They will not do half the 
work of imported laborers, but they work for less 
and are more easily managed, and are better for our 
use. The contractors and all the employés need 
great pluck to overcome the unexpected obstacles 
of all sorts which we meet. With this, we shall 
come out all right. Our contractors are not bet- 
ter than the average of good American contractors, 
I know that if Englishmen or any foreigners had 
undertaken this work, it would have been forsaken 
months ago. Pluck saves us, and will carry us 


through.” = 
nal i 


AND THE INTEROCEANIC 
CANAL PROBLEM. 





NICARAGUA 


Commander E. Trull, in The United Service—a 
new Quarterly Review of Military and Naval Af- 
fairs—writes of the above subjects as follows : 

** The surface of Lake Nicaragua at high lake (to- 
ward the end of the rainy reason) is 107 feet above 
the surface of the sea at mean tide. It is proposed 
to make this the summit level of the canal. and to 
connect the lake with the Pacific by a canal 16,8, 
miles long, terminating at Brito. There will be 
required 10 locks and one tide-lock. A channel 
wiil have to be excavated for a distance of 1,200 
feet into the lake to the five-fathom curve. On the 
east side of the lake dredging will have to be re- 
sorted to for a distance of seven miles from the out- 
let, an average of eight feet increase of depth being 
required. Slack-water navigation will be securec 
for a distance or 34 miles down the river by the 
dam proposed at Castillo, and by improvements 
made in the channel at certain points. ‘Three other 
dams are proposed—one at Balas Rapids, one at 
Mavchuca, and one just below the present mouth of 


the San Carlos, the channel of which it 1s proposed | 
to turn so that it shall empty into the San Juan | 
The heights of the dams are so | 


below the dam. p 
adjusted that the fall at each shall be but a little 
over 10 feet, so that one lift-lock shall answer at 
each, 

** By turning the channel of the San Carlos be- 
low the lowest dam, the back-water is prevented 
from influencing the river above, and the silt is 
sent where it will not be troublesome. 

‘* A short reach of canal with one lock, as said 
above, will be required for passing each dam, 

‘Finally, an independent canal is proposed 
from just above the lowest dam to the harbor of 
Greytown, a distance of 41 miles, with seven locks, 
making 10 in all, as upon the west side, ' : 
length of canal to be excavated is 61 miles, with 
an average depth of excavation of but nine feet, 
besides the prism of the canal.” 

The estimated cost of the entire work, after care- 
ful computations of excavations, locks, dams, har- 
bors, culverts, breakwaters, etc., is $65,000,000. It 
would probably reach $100,000,000. 


ee > 2S 


INFORMATION FOR CONTRACTORS. 





(Concerning the Work Let on the Northern Pacific Railroad, 
between the Missouri and Yellowstone Rivers—about 200 
miles. Dec 4 


GENERAL CHARACTER OF THE COUNTRY. 


Beginning at the Heart River Valley, opposite 
Bismarck, on the Missouri River, the line runs 
nearly west to the Yellowstone, at the mouth of 
Glendive’s Creek, which is about thirty miles below 
the Powder River. 

The Missouri River will not be bridged at pres- 
ent, but a ferry will be established at Bismarck, 
the present terminus of the constructed railroad. 

The country through which the road will be 
built is what may be called rolling prairie. It is 
well supplied with good water and grass, be in 
regard to these important matters favorable to 
contractors. The only place where the line is lo- 
cated upon bad or clay land, is in ¢he im i 
vicinity of the crossing of the Little Missouri, on 
its eastern side, comprising about one mile of 
heavy cutting. 

Along the Heart River waters, the heads of the 
Knife River, the Little Missouri, and the headsand 
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upper portion of Glendive’s Creek, timber is abun-’ 


dant, consisting of oak, ash, elm, cottonwood, etc., 
and toward the Valley of the Yellowstone there 
are large bodies of cedar. 

Coal is found at the distance of twenty-five 
miles from the Missouri River, and from that point 
westward coal veins crop out upon nearly every 
stream crossed. : : 

The road at the crossing of the Missouri is, in 
round numbers, 1,650 feet above the sea level. The 
highest sumiit passed in reaching the Yellowstone 


| stumps and. brush found within the slo 


The total | 


ENGINEERING NEWS. 


is 1,150 feet above the crossing of the Missouri, and 
790 feet above the Yellowstone, at Glendive’s Creek, 
at which point the Yellowstone River is 2,010 feet 
above the sea. 

The Missouri River is now navi by nu- 
merous large steamers for 1,100 miles above the 
railroad crossing. The mouth of the Yellowstone 
is about 400 miles above the crossing, and the Yel- 
lowstone is also navigated by steamers to the 
mouth of Powder River, a distance by the river of 
nearly 200 miles, so that eo etc., and men 
can be conveyed by water from the Missouri to 
the western end of the line at Glendive’s Creek. 

NATURE OF THE WORK. 


The work to be done will consist chiefly of exca- 
vation and embankment of earth, mostly scraper 
work, although there will be some considerable 
cuts. There will be but little rock of any kind, 
and not much hard excavation. Bridging is not 
an important item. A few truss bridges of moder- 
ate span may be required, but the streams being 

enerally quite small, will mostly be passed either 
by ordinary trestle or by woodea culverts. 

It is expected that about one hundred miles from 
the Missouri River west, will be carefully located 
and made ready for work immediately. e resi- 
due of the line, upon which there is now a pre- 
liminary location, will be finally located for con- 
tractors as the company may require. Only a 

roximate quantities can at present be estimated, 

ut sufficiently near to enable experienced con- 
tractors to bid by items intelligently. In round 
numbers it is estimated that the quantities of ex- 
cavation may average 10,000 cubic yards per 
mile, although a few miles will contain much 
more. But this estimate is not to be con- 
sidered binding nthe company. The grubbing 
and clearing will be a small item, notwithstanding 
that the line 1s generally convenient to timber— 
the bulk of the route being in the rolling prairie. 

Bids must be based upon the following specifica- 
tions : 

CLEARING AND GRUBBING. 

All trees, stumps, logs, bushes or other vegetable 
matters are to be cut off for fifty feet on either 
side of the centre line of the road, and for a 
greater distance in particular cases, or grubbed out 
if it shall be required, and the same be burned 
or removed from the ground to be eccupied by the 
road-bed and slopes. ‘The work of clearing, grub- 
bing and removing to be done in the mode to be 
»ointed out by the engineerin charge. Where the 
ok exceeds three (3) feet in height, it will only be 
required to cut the trees, brush and stumps found 


| within the slope stakes, close to the ground ; but 


when less than three (8) feet in height, the trees, 
stakes or 
on the berms, must be bbed up and burned or 
removed beyond the embankment. 


ALIGNMENT AND GRADE. - 


The centre line of the road-bed to conform 
closely to the alignment of the road as marked out 
by the engineer in charge. 

The grade line on the profile shows the sub-grade, 
which is twelve teichias weno the base of the iron 
rails of the track. 

Where the material is not gravel or other material 
suitable for ballast, the road-bed is to be excavated 
or built to sub-grade. 

The width of the road-bed at sub-grade shall be 
fifteen (15) feet. 

The side slopes in embankments must be in pro- 


| portion of one and a half horizontal, and one ver- 
“tical, unless otherwise directed by the engineer in 


charge, and the same for the side slopes of excava- 
tion, exceyt where rock in place occurs, when it 
will be one-fourth horizontal to one vertical, or as 
directed by the said engineer. 
DITCHING. 
Ditches are to be formed on both sides of the 
road, of such dimensions and form, and of such 
width of berm as the engineer shall direct. 


HAUL. 


The materials obtained from excavations in the 


road-way are to be used for the road embankments, 
or a ae “ protection, in all cases 
deemed practicable by the engineer in charge. 

if the material thus obtained is inadequate in 
amount, then it is to be obtained from such other 
a or places as the said engineer shall direct ; 

ut if in excess, it shall be disposed of as the said 
engineer shall direct. The extreme limit of haul 
shall not exceed twenty-five hundred (2,500) feet ; 
and if any excess of over fifteen hundred 
(1,500) feet is required, the contractor shall be paid 
therefor at the rate of one cent 


per one 
hundred (100) feet for each one hundred (100) feet 


hauled beyond fifteen hundred (1,500). 
ROAD CROSSINGS. 


All excavations and embankments designed for rac, and 
modation 


passing places or highways, or for accom 


of farms, or for ground for depots or stations, on | 
ing the beds or chan- | 


for side-tracks, or for c 
nels of streams, shull be of such dimensions and 
outside slopes as prescribed by the engineer in 
e 


never the route of the railroad is traversed 
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by public or pri roads, commodious img 
places must be kept aud in safe condi for 

use, and the lines of the same must be altered’ and 
amended whenever, in the opinion of the eagineer, 


it is necessary, and at the expense of the con- 
tractor. 


MEASUREMENTS AND CHANGES. 

The material of rock or earth raised or removed 
in forming the road-bed is to be carefully measured 
in excavation, and the quantity in cubic yards 
ssaeeahert regardless of any change of bulk after 

andling. 

Changes made in the gradients and alignments 
of the road by the engineer, with a view to its im- 
provement, shall not constitute a claim for extra 
compensation by the contractor. 

CLASSIFICATION OF MATERIAL. 


Solid Rock shall include all stones to be removed 


m ing more than one cubic yard each, and all 
rock in place that cannot be removed without 
blasting. 


Loose Rock shall include all stones to be removed 
that measure one cubic foot, and less than one 
cubic yard each. 

Earth shall include all other material to be ex- 
cavated from cuts or borrowing pits. 

CULVERTS. 

Timber culverts to be constructed of square or 
flattened timber, not less than ten (10) inches thick, 
laid - in courses like masonry, and securely 
pinned together. The side-walls kept apart and in 
proper —— by suitable braces framed into 

them. The walls may be carried up to the grade, 
or covered by suitable timber, as the engineer may 
direct. 
TRUSS BRIDGES, 

All truss bridges to be of combination pattern, of 
wood and iron, similar and equal to best bridges 
built by ‘‘ American Bridge Company.” 

ABUTMENTS AND TIMBER BRIDGES. 

To be constructed of squared or flattened timber, 
of dimensions and form and mode of fastening 

| prescribed by the engineer. 

All abutments and culverts to be well bedded on 
secure foundations, and protected by sheet piling 
where — 

All timber and plank in culverts, cattle-guards, 

trestle work, bridge abutments and bridges of every 
description, and all wooden structures, shall be of 
good quality, free from shakes, wane, black and 

unsound knots, and all yrs aap me of decay. 

All timber structures shall be built in conform- 
ity with plans to be furnished from time to time 
by the engineer in charge of the work. 

Piles, whether used in foundations, trestle-work 
or pile bridges, shall be of good sound timber, such 
as the engineer may accept ; not less than ten (10) 
inches in diameter at the smaller end, and of 

‘such lengths as the engineer may direct. All piles 
_ be thoroughly stripped of bark before being 
riven. 

Pile bridges shall consist of bents of four (4) 
piles each driven in a line perpendicular to the line 
of the road, unless otherwise directed by the en- 
gineer, and in bents fourteen (14) feet apart from 

‘centre to centre—capped with pine timber 1212, 
and of such le as the engineer may direct. 
The stri all be of sawed white pine, 7 
inches by 14 inches, and 16 feet long, laid in pairs, 
and drift bolted at the joint through into the ca 
with a one and one-eighth (114) inch drift bolt, 

| twenty-six (26) inches long. 
: WORKING PLANS, 


A full e tion of the form and dimensions 
of material and ,.and the manner of con- 
structing the work in all its details, will be fur- 
nished by the engineer in charge of the work, who 
will give such directions from time to time, during 
the progress of the work, as to him may appear 
necessary. 

DELIVERY OF MATERIALS. 
The iron or steel rails, spikes, bolts, splices, f 
_ and switches, will be delivered to the semtontiet te 
_board of cars on the west bank of the Missouri 
River, or at the end 2. track as fast ehcp a 
may be accepted vy Railroad Company; ‘ 
‘such material as may be acce by the Com- 
, pany, on board of cars east of the Missouri River, 
and required for the construction of this work, will 
' be delivered on board of cars on the west bank of 
the Missouri River, or at the end of track, as ac- 
‘cepted by the Railroad Company during the pro- 
gress of the work. 
CROSS-TIES, 
Cross-ties shall be eight (8) feet long, six (6) 
inches thick and six (6) inches face; must be hewn, . 
‘of White Oak, Rock Elm, White Pine or Tama- 
must be perfectly sound. 
Ties will be so to require twenty-six 
each and every mile 
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inches, and of such length as the engineer may CONTRACT SPECIFICATIONS. 
direct. 


be driven; yet if he specifies that the piles in a 
certain coffer dam must be driven truly vertical, 
BALLAST AND SURFACE. It is probable that at least one-half the lawsuits he can always be sure that so far the work done will 
When the material is sand or gravel, suitable for Which occur originate in the imperfect construc- be good. Again, one man will specify for girders 
ballast, the ties will be laid upon the road-bed at tion of agreements which are so worded that they that all rivets shall be heated red-hot right up to 
; but where the material is not suitable for ™ay be construed in different senses. Now an en- the head, while another insists that the rivets shall 

, the ties will be laid at sub-grade. gineer’s specification is practically an agreement all drive tight under the head in the holes when 
When the track is laid, it must be carefully lined between himself and the contractor; and the more cold. The first man has an intelligent perception 
and brought toa smooth and acceptable surface, CT fully it is prepared the less is the chance of of the way in which good rivet work is to be had; 
and where ballasted, the ballast must be securely subsequent dispute. Not nearly enough attention he knows that if the rivets are properly heated the 
and firmly tamped under each tie; then good and '8 pai to this fact by engineers. Indeed, really holes must be filled. The other, knowing nothing 
acceptable material must be filled in between the good specifications are exceedingly scarce, while S@ve that he wants the holes filled, says that they 
ties, so as to be even with the topsof the ties inthe disputes between engineers and contractors are Shall be filled. The result may be the same in the 
centre of the road, and rounded off so as to cover Very plentiful. These do not always result in law- end, but there can be no doubt as to which is the 
half of the ties at their ends. suits; but they are none the less objectionable. best specification. Yet the inferior specification 
- Before an engineer can draw a proper specification May secure good work, and save the reputation of 

RAILS. he must understand what the deovmeat is really the engineer. 

The rails will be laid and spaced for expansion, intended to convey. Taken broadly, aspecification _ To draw a good specification, the engineer should 
and spiked and fastened as the engineer may di- is the expression of an engineer's wishes; in a nar- have a competent knowledge of the subject with 
rect. rower sense, it is the formulation of his demands. Which he is dealing. He should understand clearly 
CONSTRUCTION TRAIN. Thee, wae ogee tates that all materials — ane to a from the contractor, and 

: shal the ** . it is clear that he desires to What it is he expects the contractor to give him. 

pune diescecael ioe neaaieenden narra, have something very good; but it is not equally If we analyze the relations of engineer ind con- 
will be furnished the contractor in charge of laying ©!¢t that he has demanded it. If he had demand- tractor, it will be seen that the first goes into the 
the track free of rent ; but the engineers, firemen ed it, then he could compel the contractor to = market and states that he wants to be supplied— 
watchmen and wipers for said engines auuet be ply it; but it is extremely doubtful that he could say—with a railway, a locomotive or a root of a par- 
employed by the company but te paid by ha doe compel a contractor to supply materials of super- ticular kind. The contractor the n proposes to sell 
SSanEa; aan all o8 Seca’ Seite aad fest for mao- lative excellence unless he defined in his specitica- him materials and labor from which come _the ar- 
tive power sunt be fardished by the contractor, or tion what ** best meant. For example, if an en- ticle wanted. If, now, the engineer specifies for 
if furnished by the railroad company must in gineer specified for a boiler to be built of the ** best” good workmanship, let us Say, he will find it 


7 iron, be might get a very inferior structure, for offered ata certain rate; if he specifies for the ** best” 
WE ion ss cameos ooebneas by the con. there are three kinds of iron used by boiler-makers, workmanship, the tender will be higher. He should 
tractor, while in his hands, must be eee when known as “ best,” ** best, best,” and “treble best.” clearly make up his mind which he wishes to 


— 7 The contractor might supply ss best” iron, and buy, tor it Is very unfair to a contractor to stipu- 
paren serene eae elon, oes + adlene argue with much plausibility, and probably with Jate a good workmanship and hope to get the best 
ook success, that he had complied with the specifica- for t ae same price. A few years since a specifica- 
PAYMENTS tion. The engineer would reply that he did not on was issued for certain colliery locomotives, 

: ~ : __ mean ‘* best” iron, but iron of superlative excel- and tenders were sent in. The amount of these 

Payments will be made monthly, reserving fif- jence. The contractor would answer that he was tenders varied greatly. Finally the order was split, 
teen per cent. until the completion of the con- pot bound to know what the engineer meant, but 2nd one engine was obtained at a high price from 
tract. ‘ ‘ ; ‘ ; only what his specification conveyed, the words an eminent firm, while the remaining five or six 
For any further information desired, application contained in it being accepted in the sense known Were built ata much less rate by a firm who were 
may be made in person or by letter at_the office of and used in the trade. To avoid such mistakes when too young to have made a name. The specification 
the Company, 23 Fifth avenue, New York city, to , sifying for boilers, the particular brand which stated that the workmanship was to be * fair,” by 
either of the undersigned. should be used in each portion is named in the Which the young contractors understood that the 
GEORGE STARK, Vice-President. specification. If the engineer does not know what engines were to be sound and serviceable, but that 


W. MILNoR Roserts, Chief Engineer. these brands ought to be, then he is not competent there was not to be much bright work or finish. Now 

New York, Nov. 23, 1878. to draw that particular specification, and he should to the older firm, a locomotive more or jess made 

Wess ch elaaipiaialiei ta anak in employ some one who is, tohelp him. Again, en- a cues = ae not convenient to them to 

‘ ineers sometimes get hold of a really good spec- putin “ fair” workmanship; everything they turned 
SANITARY REGULATIONS. ft k Bower te Selllery oe 





ification drawn by some one else and cut itdown Out was highly finished, and so their colliery loco 
and alter it to suit their own purposes inthe most motive was a perfect thing in its way. The engi- 
Owing to the increase in the number of cases of unintelligent fashion. We have heard of a case of neer was not slow to draw invidious comparisons 
scarlet fever, the Health Department, New York, the kind in which a young engineer, specifying for between this engine and those supplied by the other 
has sent out the following sanitary regulations a roof, insisted with much care that every bar contractors, and actually threatened to reject their 


against small-pox, scarlatina and measles : should stand a breaking strain of 7 tons to the work. He thought better of it, however, and, for 
Every case must be reported to the City Sanitary square inch. He had got hold ofa specification for @0Y thing we know to the contrary, the engines in 
Inspector upon its first recognized appearance. a cast-iron roof, whereas he was about to put up question may be running to thisday. Nodoubt he 


Care of Patients.—The patients should be placed one of wrought-iron. Mistakes still more ludi- wished for the best workmanship, and although he 
in a separate room, and no person except the phy- crous are sometimes made by mechanical engineers Would not or could not pay for it, yet he was dis- 
sician, nurse or mother allowed to enter the room when they are dealing with civil engineerin SS when he did not receive it. 
or to touch the bedding or clothes used in the sick- works. Thus, retaining walls have been specifiec t may be said that we have criticised engineers 
room until they have been thoroughly disinfected. for before now, which were to be thicker at the pretty sharply, but what about contractors? We 

Infected Articles.—All clothing. bedding, or top than at the bottom; and cement has been stip- reply that there are plenty of contractors who dre 
other articles not absolutely necessary for the use ulated for in a river wall above the water-line, 5 incapable of understanding a specification as an 
of the patient, should be removed from the sick- while good sound mortar might be used belowthat engineer may be of drawing it. Sooner or later 
room. Articles used about the patient, such as point. Such mistakes are seldom made by men of Such men come to ruin. A case came under our 
sheets, pillow-cases, blankets or clothes, must not experience, who, if they are in doubt, think it no Own observation in which a large brick building 
be removed from the sick-roow until they have shame to confess that they do not know everything, had to be erected. The foundations were deep, 
been disinfected by placing them in atub with the and ask a professional friend for advice. But mis- and were all of brick in cement. Several tenders 
following disinfecting fluid: 8 ounces of sulphate takes of less importance do creep in, nevertheless, Were sent in, and one was accepted, which wag at 
of zinc, 1 ounce of carbolic acid, 3 gallons of and often cause much annoyance. Thus, we have least 25per cent lower than the lowest of the re- 
water. over and over again seen the following clause ina mainder. Inquiry was made, and it was found 

They should be soaked in this fluid for at least specification for wrought-iron work: ** Specimens that the would-be contractor was a competent 
one hour. and then placed in boiling water for shall be cut from all plates and bars, which must builder of the old school, but was very illiterate. He 
washing. stand a tensile strain of 21 tons to the square inch Was asked if he quite understood the specification, 

A piece of muslin, one foot square, should be and stand bending cold to a right angle.” Nothing and answered that he did. His tender was accept- 
dipped in the same solution and suspended in the is said as to the radius to which the iron is to be ed, and scarcely had he begun to work when it 
sick room, constantly, and the same should be done bent, yet it is on this thet the whole value of the was found that he believed the walis were to be 
in the hallway adjoining the sick-room. bending test depends. built dry up to the level of the ground, and plas- 

Feather beds and pillows, hair pillows and mat- Pe the worst specification which it is pos- tered outside with cement for a height of 5 ft. 
tresses, and flannels or woolen goods, require fu- sible to draw is that which defines nothing, and above. On being asked how he could make such a 
migation and should not be rem: ved from the sick- leaves everything to the judgment of the en- mistake, he tarned triumphantly to a clause in the 
room until after this has been done. Whenever gineer. Such specifications are only admissible specification which, dealing with the foundation, 
the patient is removed from the sick-room, notify when the engineer and the contractor are both said: ‘* No mortar shall be used in building any 
the Bureau of Sanitary Inspection, when the dis- eminently honorable men, who have worked to- portion of these foundations.” Consequently, he 
infecting corps will as soon as possible thereafter gether for years, ani perfectly understand each asserted that they were to be built dry. In the 
perform the work of fumigation. other. In the majority of cases such specifications end he was released from his contract, which was 

All vessels used for receiving the discharges of place far too much power in the of an en- handed over to another man. 

tients should have some of the same disinfecting gineer, who may. if he is incompetent cr disagree- Some thing would, we think, be gained if in all 

uid constantly therein, and immediately after able, ruin a contractor on a large undertaking. cases before the contract were finally signed the 
use by the patient be emptied and cleansed with We always regard such vague documents as sup- engineer and contractor went over the specitication 
boiling water. Water closets and privies should plying direct proof that the engineer is either too together, clause by clause, and compared notes as 
also be disinfected daily with the same fluid, or a indolent or tov ignorant to prepare a proper -peci- to the constructiun put on it by each. There is 
solution of chloride of iron, one pound toa gallon fication. Instances are not unknown in which nothing like having a clear understanding to begin 
of water, adding one or two ounces of carbolic contractor after contractor has refused to tender with, but the understanding must be put into 
acid. on such a basis, and the Gordian knot has been words. It is always possible so to draw a specitica- 

All straw beds should be burned, but must not cut by a contractor himself preparing a specifica- tion that it is impossible for a contractor to elude 
be removed from the sick-room without a permit tion, and stating that he was willing to work it. Engineers—especially the younger members of 
from this department. They will be removed by to it if the engineer pleased; and the engineer did the profession. for whose behoof this article is 
the disinfecting corps. please. It is not every engineer who can draw a ps written—will do well to remember that 

It is advised not to use handkerchiefs about the | good specification, and we regret to say that no there are contractors in the world who will creep 
patient, but rather soft rags for cleansing the nos- one thinks of teaching a pupil how to prepare one. through the minutest flaw in a specification, and 
trils and mouth, which should be immediately He is supposed to pick up the art. Tothe civil en- will pull after them almost an entire structure. 

burned. gineer especially, it is essential that heshould draw Such men should always be avoided. Nothing is 
ceilings and side walls of the sick-room, specifications well. A specification indeed, more desirable than to see engineers and contrac- 
wood work F — “ane nai x a 
and calignorance. For example, a man may not have every way, maintaining fi y tions 
i : throughout. But nothing conduces to this state 


| 
E 
: 
; 








P< tut. 
egal Sea 


by rail. 


14 


of affairs so much as a good specification. Ifa 
contractor is in doubt as to whether something 
will or will not ‘‘do,” and refers to the engineer, 
the latter can get rid of all responsibility in nine 
c ses out of ten by saying, ‘‘ My dear fellow, why 
ask me such a question’ Look at the specifica- 
tion.” 

it is no part of our purpose to teach engineers 
how specifications should be drawn, but we may 
point out, in conclusion, that under the title ** Con- 
tracts Open,” we have published the engineering 
portions of some of the best specifications ever 
drawn. We have not given the legal forms or 
details concerning penalties, securities, and so on. 
Every engineer who prepares a specification for the 
first time, should submit it for approval to a com- 
petent lawyer. It must never be torgotten that it is 
not only an engineering but a legal document, and 
the conditions under which it is made binding are 
always best settled by lawyers.—The Engineer. 

—_——_—_~§ se ooo 


CINCINNATI SOUTHERN. 


There was a full meeting of the Board of Trus- 
tees, Jan. 1, when the following report by Engi- 
neer Bouscaren was read : 

CINCINNATI, Dec. 31, 1878. 
To the Trustees of the Cincinnati Southern Rail- 
way: 

Ga LEMEN: In accordance with instructions 
received from you yesterday, to report within what 
time, by proper efforts on the part of R. G. Huston 
& Co,, their contract can be complied with, keep- 
ing in view the great object of the act of May 15, 
1878, and the contract made under it, namely, the 
completion of the Southern Railway to Boyce’s 
Station, so as to admit of the passage of trains 
from one terminus of the road to the other. Ihave 
carefully revised the work to be done under the 
contract of R. G. Huston & Co., and with all the 
information at my command, have made an ap- 
proximate estimate of the time necessary to com- 
plete it, which I herewith submit. 

The length of time consumed in the construction 
of such work must necessarily be dependent— 

First—Upon the weather. 

Second—Upon the particular plan or programme 
adopted for conducting the work ; rapidity of exe- 
cution being generally obtainable only at addition- 
al cost. 


The proportion of time lost on account of bad 
weather I have estimated at twenty per cent. The 
programme assumed by me for the execution of 
the work is to commenve tracklaying within 
twenty-five days at Boyce's Station, and to push 
the track from both ends of the line, New River 
br.dge on mile 216 being the meeting point. 

I have not estimated on night work in the field. 
This could not be done without extraordinary ex- 
pense, and a decided inferiority in the character of 
the work done. 

1 have assumed that the track would not be de- 
tained for the erection of the superstructure of 
bridges south of Rock Creek, mile 287, but that it | 
would cross the streams on temporary wooden 
trestles, to be used as staging for the iron spans. 
Nortb of Rock Creek this cannot be done on ac- , 
count of the great height of the viaducts generally. 

The estimate shows that the track can be com- 
pleted by using great energy, and with the incur- 
rence of extra expense, in ten months. One 
month, at least, should be added to this for the 
completion of other work to be done under the 
contract, such as buildings, water stations, etc., 
part of the material of which must be transported 

Respectfully, G. BOUSCAREN, 
C. and P, Engineer and Superintendent. 

Approximate estimate of time necessary to com- 
plete the track from Hays’ Branch to Boyce’s Sta- 
tion : 


Days 
From Hays’ Branch, mile 165, to New River, mile 216 
(exclusive): 
Erection of 7,448 lineal feet of bridges and viaducts. .. 202 


Laying of 51 miles of track........ : 51 


Total number of working days.. 253 
From Boyce’a Station, mile 330, to New River, mile 216 
(inclusive): 
Getting ready to commence work at Boyce’s Station.. 25 
Erection of 2,021 lineal feet of bridges and viaducts... 69 
rection of New River Bridge, 1,38u lineal feet. ...... 45 
Laying 114 miles of track... ....... ©. ........6.....+.. 1M@ 
Total number of working days..... ......... 253 
RECAPITULATION. - F 
Number of working days necessary for completing the 
track . 253 
Add 2v per cent. for bad weather and contingencies. ... & 
dotal time necessary to complete tne track ‘ 
Tne matter of extending the time was discussed 
for some time, and finally the following was 
adopted unanimously : 


raat the said Trustees hereby grant to said R. G. 
Huston & Co., as an extension of the time within 
which they are to complete the said work, until 
the 10th aay of December, A. D., 1879, from which 
date the liquidated damages of one thousand dol- | 
lars foreach day’s delay shall be due, and said 
agreement shall be read as if the time herein fixed | 
for the completion of the said work had been orig- 
inally fixed therein. 


ENGINEERING NEWS. 


That in all other respects the said agree- 
ment and bond shall be held to have been, 
and shall continue to be, in full force and effect. 

In witness whereof, etc., the Board will author- 
ize and direct their President to execute the same 
on their behalf as a . 

The Board determined to send out circulars ask- 
ing for bids for $1,000,000 of the last issue of bonds, 
the proposals to be received until 3 p. m. of Wednes- 
day, Jan. 16. Itis proposed to deliver $250,000 
when the bid is accepted, and the remainder in 
three installments in two, four and six months 
thereafter. 

se erm 

CONCERNING Inspectors of Public Improvements 
in Cincinnati, at the meeting of the Finance Com- 
mittee Jan. 2, 


‘Mr. Riley stated that he understood that there 
are men employed in the Engineer's office without 
the choice, knowledge or consent of the Chief En- 
gineer, merely to find place for them. He also 
said that the Engineer told him that the Inspectors 
of Street Improvements were appointed in such a 
way that he knew nothing about them until he 
found them at the work. ‘ Yet,’ added Mr. Riley, 
‘the Engineer is held responsible for the work 
done.’ 

‘*Mr. Falke said that frequently the Inspectors 
are nothing but loafers who lay around the drink- 
ing saloons near the work they are expected to su- 
perintend. This, he stated, took place in the neigh- 
borhood of the Zoédlogical Garden when improve- 
ments were going on there. He tried to have the 
matter investigated, but failed to obtain official at- 
tion to the abuse.” 


Hae 90 08 
FOREIGN INTELLIGENCE. 


The piercing of the St. Gothard Tunnel contin- 
ues at the rate of from 21 feet to 25 feet per day. 


Two locomotives recently ordered for Nicaragua, 
Central America, will be the first ever seen in 
that country. 


The Minister of Public Works of Australia, 
recommends extensions of the railways of the 
colony, increasing them by a thousand miles. 


A Berlin dispatch says the Government has de- 
termined to give notice of the termination of all 
treaties of commerce by the end of the present 
year. 


An electric spark pen, for producing engravings 
on copper or zinc, has been invented by a Parisian. 
The light of the spark also guides the artist in a 
dark room. 


In the State of Bolivia an experimental survey 
is being made by an American engineer, Mr. 
Scherzer, of Pennsylvania, fora railway to tap the 
balsam districts above Tolu. . : 


A dispatch from Ismid says that a thirty-eight 
ton gun burst during practice on the British man- | 
of-war Thunderer. ‘The vessel’s turret was de- 
stroyed. Seven men were killed and forty. 
wounded. 


Herr Warth, architect, of Carlsruhe, received the 
first prize for the best design for the new Univer- 
sity buildings at Strasburg, on which, hard times 
notwithstanding, the Prussian Government intends 
spending over $2,500,000. | 


The Berlin Post-Office Department is being urged | 
to adopt a baggage express system, something like | 
our own. The railroa|s are to adopt ‘he 
check system, which will relieve the traveler from 
staying right by his effects during an entire 
journey. 


The contract of the city of Paris with the Jab- | 
lochkoff electric-light company ended Nov. 30, | 
and the city declined to renew it except at 
the price paid for gas, and that only until the 15th 
of January. The Rapieff light in use in London 
is said to work better than the Jablochkoff. 


The Town Court of Berlin has decided that Dr. 
Strousberg was bankrupted in consequence of the 
outbreak of the French war and unforeseen losses, 
and that he is, therefore, not blamable. The Court 
approved an agreement of creditors to accept 
three per cent. in settlement of their claims. 


Brazil and the South American republics receive 
eighty-five per cent of their foreign goods from 

estern Europe, and only fifteen percent from the 
United States, chiefly in flour, provisions, petro- 
leum and lumber, England, France and Germany 
have had the advantage on account of their long 
credits, frequent steam communication, and low 
freights. 


By forming heaps or beds of iron, and moisten- 
ing the same with a saline solution, an Englishman 
proposes to make a hydrated peroxide of iron, 
which, upon being reduced to a fine powder, by 
additional action of a galvanic will be em- 
ployed in the manufacture of stecl by ‘smelti 
the ingots into which the yrrvside is cast wi 
steel.or iron scrap. 
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GENERAL INTELLIGENCE, 


We solicit and are alwa preomae to publish in these 
eliean any items cf interest tha may be furnished us. 


GAS AND WATER. 


Oneonta, N. Y., is agitating the question of con- 
structing water-works. 


New natural gas wells have recently been dis- 
covered near Pittsburgh. 


The a of the Department of Public Works, 
N. Y., for Croton water supplied to the shipping, 
amounted to $117,207.52 last year. 


The owners of gas stock at Toronto, Ont., have 
formed themselves into a company for intro- 
ducing the ‘‘ electrophote,” whatever that may be. 


Arrangements have been made by which Elyria, 
Ohio, is to have water-works, a long-needed im- 
provement. The company now putting in gas are 
also to put in the water pipes. 


The work of replacing the gas lanterns with oil 
lanterns, in pursuance of the contract recently 
made tor lighting the streets of Columbus, O., 
with oil, is progressing slowly, and, in the mean- 
time, the city depends on the moon for steady 
light a part of the night, and is in darkness the re- 
mainder. 





The Cincinnati Enquirer of Sunday says: ‘We 
are informed that the Edison Electric Light Com- 
pany of New York City recently made a proposi- 
tion to the Cincinnati Gas-Light and Coke Com- 
pany. offering to sell them the exclusive use of the 
‘light ’ for Hamilton County for $40,000. Gen. 
Hickenlooper, President of the Gas Company, 
promptly refused the offer. He has more faith in 
coal than in electricity.” 


The Merrimack Manufacturing Company, of 
Lowell, illuminated No. i weave room and a por- 
tion of the room overhead, Monday evening, Dec. 
30, with Prof. Brush’s electric light. ‘I'welve 
jets in the large weave room brillianity illuminated 
it, producing more light than 130 gas burners have 
done in the same room. The machine is attached 
to the main shaft in the basement, having an ap- 
plication of fourteen horse power. It is on sixty 
days’ trial. 

The dam of the Ashburnham (Mass.) Reservoir 
Company has been thoroughly repaired in accurd- 
ance with plans filed with the County Commuis- 
sioners. A stone wall has been laid in cement 
across the rollway, and the entire earth embank- 
ment has been repiled with plank running down 
toa solid foundation. All the wocd-work con- 
nected with the dam has been renewed, and it is 
believed that citizens residing near the stream can 
rely on the perfect security of the structure for 


| many years to come. 


By the Board of Public Works of Cincinnati, at 
its meeting, on Saturday, 4th inst., a communica- 
tion was received from Superintendent Bell, of the 
Water-Works, and referred to the Committee on 
Water-Works, in relation to the custom prevailing 
since 1867, of keeping in repair and renewing the 
service branches attached to the main pi 
throughout the city. He recommends that this 
custom be discontinued by the Department, and 
that hereafter the expense of the work be borne by 


the occupants of premises in whose front a breax 


or leak occurs, notice to be served to do so, and 
that failing to do so the ferrule will be drawn. 


A method of producing fuel gas from anthracite 
and water is described at much length in Nature. 
The great difficulty, it appears, was a mechanical 
one, which hus been overcome by very simple 
means. Superheated steam is produced in a coil 
placed within a cylinder, and is driven by its own 
tension, in the form of a jet. into the lower part of 
an anthracite fire. The jet of steam carries it with 
air sufficient to actively maintain the combustion 
of the anthracite—the gases issuing at the top of 
the apparatus and passing into the mains. The 
fire is ted from the top. Water is forced into the 
coil under a pressure varying from fifteen to forty 
pounds. The whol: apparatus is described as com- 
pact and simple. 


Chief Engineer Van Buren sent a communi- 
cation to the Brooklyn Board of City Works on 
the 7th inst., setting forth that from experiments 
made during the past week at the Ridgewood Res- 
ervoir, he has discovered that between the hours 
of 11 p. m. aud 6 a. m. about 11,500,000 galions of 
water were used. As the pumping capacity is but 
45,000,000 gallons, a heavy drain is made on 
the storage supply. Mr. Van Buren asks that 
a new engine be built, and also that means 
be taken to stop the enormous waste occa- 
sioned during the cold weather by letting the water 
run in private houses to pert the treezing of 
= The Board passed # lution directing the 

ater Purveyor to cause a inspection to 
be made by the force at his command of water ap- 

to 


rLenances the city, and to 
Sceedan eet at ctesl caer Oo one 
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mary measures may be taken by prosecutions and 
fines to prevent the enormous and willful waste 
now in progress. 

The Des Moines (Ia.) State Register, in its yearly 
—— of the business and progress of that city for 
1878, says, in alluding to the gas-works of that 
city, that they ‘“‘are among the most complete in 
the State. The machinery is automatic. so that 
one man does the work for which two men are 
ordinarily employed. Ten thousand dollars were 
expended by the company during the year in low- 
ering their street-mains beneath the frost- 
line and in extensions, which aggregate a 
little more than half a mile. The quality 
of the furnished is excellent, clear and_bril- 
liant and odorless.” Regarding the water-works 
it says, they ‘‘like the gas-works, are of the besé 

tent, and the water supply is excellent in qual- 
ity and ample in quantity. A careful chemical 
analysis of the water shows it to be unusually free 
from deleterious substances. During the past 
year about three-quarters of a mile of extension 


was made, and the year before four and one-half* 


miles. The works have also been connected with 
the police station, fire department and city offices 
by ecto telegraph. The number of private 
consumers during the year has increased about 
three hundred.” 


At a recent meeting of the City Council of Ham- 
ilton, Ohio, the committee, to whom was referred 
the preparation of an ordinance regarding water- 


works in that city, reported an ordinance which, 
among other features, provides that ‘‘The Hamil- 
ton Water-Works” shall have the right and privi- 


lege of laying water mains, pi and fixtures in 
any portion of said city for the term of twenty 
years,” that ‘‘ said company shall, within one year 
after the passage of the ordinance, have the 
Water- Works in _ full operation, with not 
less than fifteen miles of mains, and one hun- 
dred and twenty-five double discharge fire 
hydrants, and the pumps and necessary machinery 
and other appendages be in complete working or- 
der,” and that the works established ‘‘ shall be capa- 
ble of delivering and supplying not less than three 
million of gallons of water daily, and shall supply 
all the water needed for public and private use, 
and shall be so commented as to furnish sufficient 
means for extinguishing fires without the aid of 
street fire-engines.’ We do not learn that any 
further or more definite action has been taken. 
The Telegraph, of that city, of the 3ist ult., 
says, concerning the introduction of the ordi- 
nance, that ‘‘ clearly ‘there is no business in 
such a method,” that the ‘‘ Council cannot pass an 
ordinance establishing water-works until the 
water works have an organization. and a contract 
has been ratified between the city and the com- 
pany,” and granting that water-works are wanted, 
after the kind and extent is determined upon, the 
first business of the Council is to advertise 
that fact to the public, invite proposals and make 
a contract with the best party on the best 
terms. After such a contract has been made 
and bonds given for performance it will be in order 
to pass anordinance for the management of the 
works,” instead of binding the city ‘to pay large 
sums perannum not only to a compan et in- 
choate, but which has not yet specified the kind of 
works it pro to build, where the mains and 
hydrants shall be located, nor has given bond for 
specific performance.” 


—- eee 


STREETS, DRAINAGE, ETC. 


Geneva. N. Y., after afearful visitation of diph- 
theria, is moving for new sewerage. 


The Evening Mail, of this city, says: ‘The 

leaning Bureau is still in existence. and 

sufficiently strong to draw pay the first day of 
every month.” 


The Boston Board of Health su to house 
owners the propriety of testing their drains from 
time to time, in order to see if there are any leaks, 


Mr. James S. Rockwell, the millionaire leather 
manufacturer of Brooklyn, whose residence on 


Montague Terrace is one of the finest in that city, 


died last week of scarlet fever, said to have been | 


caused by sewer-gas poisoning. Mr. Rockwell had 


made the subject of sewer ventilation a study, and | 


the plumbing in his house was regarded as perfect. 
Yet, within a year, in a family of five persons, ex- 
clusive of the servants, there have been seven cases 


of scarlet fever and diphtheria. The presence in 


this house of the deadly poison of sewer was 
never suspected, and Mr. Rockwell t that 
the care he had exercised in having his plumbing 


work done in the best manner known to trade, 
regardless of cost, had insured him en excepti 
house in this respect. The house occu the 
death,” Reuittary La of the Brookly 
yn 
Board of Health, ‘to a reporter, ‘‘only em- 
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phasizes the tremendous importance of this 
question of house drainage. Outof fifty odd thou- 
sand houses in this city, only about two thousand 
are properly protected against the poison of sewer 
gas. e only safe remedy is to have a trap at 
every basin, and then to have the soil pipe of a uni- 
form size, carried direct from the cellar with an 
opening above the roof. The object of this is to 
convey the vapors from the sewer through the 
house to the open air above, where they are readily 
dissipated, instead of into the house for distribu- 
tion through the ¢ifferent apartments, whenever a 
defective joint or an inefficient trap may give an 
opportunity for their escape.” 


oe 


BRIDGES. 


Petitions are in circulation at Red Bank asking 
for an act of the Legislature to permit the Central 
Railroad of New Jersey to connect with Jersey 
Vity at Washington street by a bridge from Cum- 
munipaw. 


It is believed that no new bridges will have to be 
built in Boston during the coming year. A good 
deal of work has been done upon the bridges the 
past season, and is now chiefly finished, excepting 
upon the new Dartmouth street bridge, where it is 
progressing. 

The Des Moines (Iowa) State Register of the Ist 
inst. says: ‘‘ Yesterday the Des Moines & Fort 
Dodge Railroad Company commenced removing 
their bridge over the Des Moines River in this 
city. The iron will be stored for future use, but 
the timbers are supposed to be worthless. Just 
ten yeats ago to-day the ties were placed on the 
bridge and it was ready for use.” 


Work upon the pier for the new bridge over the 
Mahoning river at Lowellville, Ohio, is progress- 
ing, though slowly, on account of the cold weather. 
The crib is down and thought to be water tight. 
The capacity of the steam pump used is nine and a 
quarter gallons to the stroke, and the amount of 
water thrown is limited only by the rapidity at 
which it can be worked, but about 500 gallons per 
minute is the usual rate. A foot-bridge, erected by 
the Commissioners, was carried away by the ice, 
one day after it was ready for use. Another was 
built at once, but the ice-bridge is now mostly 


THE INCOME OF A GREAT BRIDGE.—COVINGTON, 
Ky., Jan. 2, 1879. 

‘o the Editor of the Commercial : As the citizens 
of Covington are to vote for or against a tax to 
build another bridge across the Ohio River, and as 
many wild and false statements have been made 
as to the receipts of the Suspension Bridge and 
the dividends made to its stockholders, I have con- 
cluded to make a statement of the receipts and 
dividends made to the preferred stockholders. 

The bridge commenced receiving tolls Vec. 1, 
1866. From that time until now, a period of over 
twelve years, the company has declared 54 per 
cent. in the aggregate, of dividends, or a trifle less 
than 41g per cent. per annum. The dividends 
were declared upon the preferred stock, which 
does not cover one-half the cost of the bridge. 

The bridge was commenced in 1856, and was 
completed . 1, 1866. During all this time no 
interest was received by any stockholder, so that 
in reality but little more than two per cent. has 

| been realized by those who have invested their 
money. 

The income of the bridge has been diminishing 
for some years, and the entire gross receipts of the 
bridge and ferry combined for the past year do not 
equal $140,000. Any one who wishes to become a 
stockholder m this ‘‘ monopoly” can buy my pre- 
ferred stock at less than par, and I will take pay- 
ment in Covington city bonds at a less rat2 of in- 
terest than eight per cent. per annum, and I am 
assured that the whole of the preferred stock can 
be bought upon the same terme. 

It may be of some interest to the citizens of Cov- 

ington to khow that for more than ten years past 

not one dollar has either been charged or paid to 

the President or any of the Directors for their ser- 
vices. Amos SHINKEL®, Pres’t C. & C. B. Co. 
—— ~98———— 

RAILROADS. 

The water tank for the Valley Road at Akron, 


The Lafayette, Muncie & Bloomington Road 
have adopted the photographic process for edi- 
torial passes. 

A certificate of inco’ tion for the Youngs- 
town & Cunnotton Valley Railway Company has 
been filed with the Secretary of State, O. 

The Atlantic & Great Western Railway is mov- 


| ing trains over the entire road. At no time during 
the severe storm have they been abandoned. 


The Trustees of the Cincinnati Southern Railroad globe 
have extended the time of the contractors for com- 
pleting the work to Dec. 10 of the present year. 


It is reported that the Atchison, Topeka & Santa 


O., has been completed and will hold 30,000 gal- | 
ons. 
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Fe Company has purchased the Denver & South 
Park R. R., and agree to complete it to Leadville 
by Aug. 1. 


The management of the Illinois Midland Railway 
has decided to move the general offices of the road 
to Terre Haute, Ind. Rooms have beon engaged 
at Main and Sixth streets, and the removal will be 
made in ashort time. 


The number of miles of railroad constructed in 
the United States the last year was 2,688, exceeding 
any previous year since 1873. Minnesota, Iowa, 
Missouri, Colorado and Kansas made the greatest 
progress in railroad building. 


A special to Kiernan’s Bureau says the Southern 
Pacific Railroad is progressing rapidly, and will 
reach Maricopa Wells in May next. Eighty-two 
hundred feet of track were laid on the 2d anda 
station opened at Ahonde, thirty miles east of 
Yuma. 


The Essex County (N. J.) Road Board organized 
for the year on the 6th at Newark by electing James 
Peck President ; M. W. Smith, Treasurer ; James 
Owen, Engineer, with Charles F. Dunham as As- 
sistant ;: F. W. Sullivan, Clerk, and Hon. John W. 
Taylor, Counsel. 


A certificate of incorporation has been issued 
by the Secretary of State of West Virginia to the 
Cumberland, Moorfield & Petersburg Railroad 
Company, for the construction of a road from 
Cumberland, Md., to Pcxtersburg, Grant County, 
W. Va. The capital stock is $2,000,000. 


The following is a cable special from London, 
dated Jan. 3: * Dissatisfied with the existing state 
of things, the stockholders of the Grand Trunk and 
Great Western Railroads are again agitating for 
the fusion of the two roads. It is claimed that in 
this manner the expenses for offices could be 
greatly reduced, anda considerable saving effected 
in other ways. Besides, Western competition 
would be at an end.” 


Last summer an engine, on the Kansas Pacific 
Railroad, attached to a freight train, went through 
a bridge over Kiowa Creek, into the bed of the 
creek, instantly disappearing in the quicksand and 
baffling all attempts to recover it. For the past 
six months the search for the missing iocomotive 
has been kept up, resulting in success a short time 
since. It was found ata depth of forty feet in the 
quicksand. A hydraulic ram was used to remove 
the sand. The case is one of the most remarkable 
on record. 


The stockholders of the Kings County Elevated 
Railroad Company have elected the following board 
of directors: Hiram G. Bond, of Brooklyn; J. 
Eugene Baum, of Brooklyn; Moses Kimball, of 
Boston; Nathaniel 8. Simpkins, Jr., of New York; 
John Wooldredge, of Lynn, Mass.; Joseph E. Gay. 
of New York City: James H. Frothingham, of 
Brooklyn; Willard T. Sears, of Boston, and Apple- 
ton D. Palmer, of Orange, N. J. The directors 
then met and elected the following officers: Presi- 
dent, H. G. Bond, Treasurer, W. T. Sears, and Secre- 
tary, J. H. Frothingham. 


St. PavL, Minn.. Jan. 2.—Seventeen railroad 
companies, operating 2,098 miles of railway in 
Minnesota, report for the year ending June 80.Jast 
totals as follows: Passenger earnings, $1,845,854 ; 
freight earnings, $4,481,330; total gross earn- 
ings, $7,431,199; total operating expenses, $2,- 


958,872. Three companies operating lines of 
twenty-five or less report losses on 
'the year’s business. Other companies re- 


port net earnings per mile ranging from $223 on 
the Melrose Line of the St. Paul & Pacific, thirty- 
six miles long, to $2,946 on the Southern Minne- 
sota, 167 miles long. The Milwaukee & St. Paul 
, Company, on the River and Iowa Divisions, the St. 
| Paul & Pacific on the Sauk Rapids Branch, the St. 
Paul & Sioux City, and the St. Paul & Stillwater, 
report net earnings of over $2,000 on mile. The 
| Northern Pacific, on 253 miles in Minnesota, re- 
rts net earnings of $1,428 per mile. Several 
Cabanas companies report sales in Minnesota for 
the year ending Dec. 31 as follows: 


Acres. 

| Milwaukee & St. Paul, River Division.................. 7,517 
| Milwaukee & St. Paul, lowa Division.... 7,448 
Se. Paul. & Detath............+.0.. 6,344 
Northern Pacific............ 61,958 
St, Paul & Sioux City .. 91,326 
Sioux City & St. Paul...... 46,570 
St. Paul Pacific, main ine... : 133,218 

| St. Paul & Pacific, branch line... 14,157 
St. Paul & Stillwater.......... : 4,568 
Southern Minnesota......... ..... 7,437 
Winona & St. Peter... . 50,359 


All lands of the Milwaukee & St. Paul, part of 
| the Southern Minnesota, and part of the St. Paul & 
| Duluth were State swamp lands. The others were 
| Congressional grants. 


The locomotive engine might be our national 
‘emblem, for of 1*1,864 miles of rail track on the 
i at the close of 1876, no fewer than 73,508 
| were in the United States, while all Europe con- 
| tained but 89,129. These, be it noted, are figures, 
‘not of American, but of French statistics, Next 
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after our country came Germany, with a total of 
17,333. miles; then Great Britain, with 16,659; 
France, 13,390; Russia, 12,121; Austria, 10,768; 
India, 6,475; Italy, 4,764; Canada, 4,096; Sweden 
and Norway, 2,769; Belgium. 2,160; Australasia, 
a Switzerland, 1,200; Turkey. 1,201, and Hol- 
and, 1,174, 


ooo 


MINING. 
Five asbestos mines have been discovered in the 
Province of Quebec, Canada. 


A rich strike of silver has just occurred in the 
Dunderberg mine, Colorado, nijelaiog the Terrible 
mine, at Georgetown, which runs 2,000 ounces to 
the ton. 


The Hecla Mining Company, composed of prom- 
inent residents of Indianapol's—among them Gov- 
ernor Hendricks—will divide $200,000 as the net 
result of last year’s work. The gross receipts were 
$500,000, equal to the capital stock. 


The Engineering and Mining Journal recounts 
some of the advantages of the electric light for 
mines. Explosions would be well-nigh impossible; 
it would save lives by revealing the condition of 
the roof in high chambers; it would increase the 
work which men can perform through ebundant 
light; it would be economical and humane. 

Spiess 


MISCELLANEOUS. 
The range of the Ohio River at Cincinnati during 
the year 1878 was 37 feet. 


Immense savings of coal are reported through 
the use of asbestos pipe coverings. 


The total number of miles traveled by the wind 
at Cincinnati during the year 1878 was 50,806. 


There are 4,163 puddling furnaces in the rolling 
mills of the country, of which 2,!87 are in Penn- 
sylvania. 


The comptroller’s monthly report shows that on 
Dec. 31, 1878, the New York city debt was $113,- 
418,403.49. 


The mean temperature in this city for 1878 was 
57.24°. In 1877 it was 56.78°; 1876, 55.46°; 1875, 
58.26°; 1874, 57.60°. 


The daily inean temperature at Cincinnati of the 
month of December, 1878, was 31.43°, and the 
depth of rainfall 3.89 inches. 


The United States Patent Office Gazette de- 
scribes numerous patents recently granted on coin- 
holders, mail-envelopes and sack-labels. 


The Providence Tool Company, which three 
years ago, after brief suspension, gave extension 
notes for $3,200,000, has paid the last of these 
notes. 


Rain or snow fell in Cincinnati in the year 1878 
on 155 days, and there were 73 clear and 102 fair 
days and 85 cloudy days on which neither rain nor 
snow fell. 


A study of the Patent Office Gazette shows that 
inventions go by streaks. Recently it was wind- 
mills; still later the minds of inventers were di- 
rected to fire-escapes. 


The range of temperature in Cincinnati for 1878 
was 97°. The mean temperature of the warmest 
day was 87.50°. This day was July 12. The mean 
temperature of the coldest day was 8.50°. The day 
was Doc. 24. 


A locomotive shop in Paterson, N. J., is said to 
have received an order for seven immense electric 
lanterns from the Russian government. These lan- 
terns are to be placed at the bows of the seven 
largest Russian men-of-war. 


The rainfall at Cincinnati for 1878 was 41.62 
inches: in 1877 it was 84.65; 1876, 52.48; 1875, 
42.58; 1874, 37.61; 1873, 41.88; 1872, 34.78; 1871. 
40.72. The month of 1878 in which the heaviest 
fall oceurred was June—5.03 inches; the least, 
February—2.33 inches. 


The following remedy is recommended for frost 
bites: Extract the frost by the ap lication of ice 
water till the frozen part is pliable, avoiding all 
artificial heat ; then apply a salve made of equal 
parts cf hog’s lard and gunpowder rubbed together 
until it forms a paste, and very soon the frozen 
parts will be well. ° 


In the suit of Clinton G. Colgate against the 
Western Union Telegraph Company, Judge Blatch- 
ford, in the United States Circuit Court? 6th inst.. 
delivered a decision refusing to grant a perpetual 
injunction against the further use by the defend- 
ant of the Simpson patent gutta. percha covered 
wires or cables, but granting an injunction against 
the sale by the defendant of the gutta percha wires 
or cables now in use, and against the manufacture 
or use of like cables and wires, 


A reliable civil engineer says: ‘* Oneof the great- 
est evils that can befall a youth who has the ambi- 
tion to become prominent in the engineering pro- 
fession, is to be placed in contact with, to say 
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nothing of being under the tutorage of, an im- 
practical man. one whe is full to overflowing 
with little whims, who is slack in discipline, who 
is wanting in dignity, who is never prompt, and 
who is incapable of placing before his men a class 


of work that can b3 understood and appreciated 
by the public at large.” 


Atarecent meeting of the Rhode Island Medical 
Society, held at Providence, the report of the com- 
mittee on the adoption of the metric system was 
read by Dr. J. W. Mitchell. It favored the adop- 
tion of the system, and closed with the resolution 
that on and after Jan. 1, 1880, the Rhode Island 
Medical Society would use it in practice. 

Mr. C. H. Swan, Assistant City Engineer, gave 
an explanation of the system, illustrated by weights 
and measures. 

The resolution was adopted. 

On motion of Dr. Ely,a vote of thanks to Mr. 
C. H, Swan for his explanation of the metric sys- 
tem, was adopted. 


a 
COMMERCIAL AND FINANCIAL NOTES. 
NEw York, Jan. 8, 1879. 
Gold has ruled steadily at par since the first of 
the year, and resumption is apparently success- 
fully accomplished. Bar silver was quoted in Lon- 
don yesterday at 495,d. per ounce. English stan- 
dard. Government and railroad bonds continue 
active, while State end City bonds are dull, with 
few sales. Money is easy, the loans being made 
at 4 and 3 per cent.——At a Cabinet meeting held 
in Washington yesterday, the condition of the 
country siace Jan. 1 was discussed. Information 
received from all parts of the country showed that 
specie resumption had not produced the effect pre- 
dicted by its opponents, but, on the contrary, in- 
dustry and trade seem to have been stimulated by 
the satisfactory results achieved by resumption. 
Taking it all in all, it was thought that the Gov- 
ernment and the people ought to be satisfied with 
the results so far secured.—--The reports of the gold- 
mining operations in the Beauce District, Canada, 
continue satisfactory, and some of the miners de- 
clare it to be as rich as the best districts of California. 
Once of the most encouraging signs of the times 
is the increase of foreign immigration at this port, 
the total arrivals for last year being 125,695, 
against 96,530 for 1877, a gain for 1878 of 29,165. 
-——A London Times dispatch of the 7th says that 
the French Government has given one year’s notice 
of the termination of all treaties of commerce. 
This is simply a measure of precaution to leave 
the hands of France free in view of Bismarck’s 
new economic policy and the difficulty of conclud- 
ing a new treaty with Austria.——On the Ist inst., 
the Post-Office Department reduced the prices of 
stamped envelopes on an average of 20 per cent. 
throughout the entire scheduie, and the result is 
seen in the largely increased requisitions now being 
rece'ved. Those on Saturday last footed up 
4.466.606 envelopes, valued at $97,555, or more 
than double those of any single day in the history 
of the Department. The entire requisiticas for the 
day for postage stamps, stamped envelopes and 
postal cards amounted to $517,589, included in 
which were 4,765,500 postal cards.——The report 
of the Bureau of Statistics of the foreign trade of 
the United States during November, 1878, gives 
the average of imports of merchandise for the month 
at $38,100,000, against $36,300,000 for the same 
month of 1877. Everything connected with the 
trade interests of St. Louis is reported as increased 
during the past year.——-During the year 1878 the 
business transacted at the Oil City (Pa.) Oil Ex- 
change aggregated 76,450,000 barrels. The aver- 
age price was $1.171g per barrel; which would 
make the value of the total transactions $89,450,- 
000.——Speaking of the London silver market, the 
Times of the 6th says that £60,000 worth of bar 
silver arrived on Saturday by the Plato (Chili) 
packet. The ertire amount was secured at 495gd. 
for Austria, for which quarter there is a slight re- 
vival of inquiry. The demand on Friday appeared 
to be growing less, but it has, more or less, for 
some time past, buoyed up the market in the fail- 
ure of support from any other couatry.-—-Accord- 
ing to statistics furnished by the Chicago Railway 











Age, there were 48 railroads sold under fore- Prices 


closure during the past year; mileage, 3,902; 
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bonds and debts. $160,014,500; capital stock, 
$151,616.700. The number of receivers ap- 
pointed during the year was 27 for roads 
that have a_ total bonded indebtedness of 
$92,285,000. During the past three years, over 
one-seventh of the present railway mileage of the 
country, representing over one-seventh of the re- 
ported total capital investment, has passed through 
the final stage of bankruptcy.——The total indebt- 
edness of the city of Boston on Dec. 31, 1878, ac- 
cording tothe Mayor's message, was $26,184,170, of 
which $12,991,273, are on account of water im- 
provements.——The effect of the failure of the 
City of Glasgow Bank in its deplorable conse- 
quences to public and individual interests through- 
out Great Britain is beginning to be fully realized, 
and there is a significant distrust apparent on all 
hands in the condition of other banks. Many 


’ depositors are witndrawing their money from 


these institutions, and such is the distrust enter- 
tained with respect to all securities, excepting 
Consols and United States bonds, that the deposi- 
tors, especially those having comparatively small 
sums at their disposal. instead of re-investing their 
money, are converting it into coi and hoarding it 
away. Numerous reports are in circulation fore- 
casting further failures of banking houses. and 
there is a feverish excitement in financial circles. 
not only in London, but in Liverpool. Manchester, 
Glasgow and Edinburgh. A general run upon the 
joint-stock banks, it is thought, is now nearly 
inevitable. It is ascertained that the average 
rate for transporting a ton of grain from Chicago 
to New York, by sail, during the past year was 
about $5.17; while the same service by lake and 
canal was a small fraction under $3.00,._— 
The Secretary of the Treasury, on the 4th and 6th 
inst., issued the seventy-seventh and seventy-eighth 
calls for the redemption of 5-20 bonds of 1865, con- 
sols of 1867. The calls were for $10,000,000 each, 
of which $6,000,000 are coupons and $4,000,0€0 reg- 
istered bonds in each case. The principal and in- 
terest will be paid at the Treasury on and after 
April 4 and 6, and the interest will cease on those 
days respectively.——The latest treasure shipment 
reported from San Francisco to China was by the 
City of Peking, Jan. 4, as follows: Silver bars, 13,- 
883 ; trade dollars, 11,508 ; Mexican dollars, 86,047 : 
gold coin, $1,443. Among the importations by the 
steamer Belgic. which arrived here from Hong 
Kong on Jan. 2, were 100,000 trade dollars, being 
part of $400,000 reported as having been purchased 
for the United States at Hong Kong. They will 
be shipped by rail to New York to-day.——M. Leon 
Chotteau has again been delegated to America in 
the interest of the Franco-American commercial 
‘treaty. He will embark at Havre on the 4th inst. 
It is expected that the treaty will be submit- 
ted to the two governments about July next.—— 
On Jan, 2 the Mint Bureau turned into the Treas- 
ury $575,000, as profits accruing to the Government 
from the coinage of the standard silver dollar for the 
three weeks preceding.——The Committee of the 
|New York Board of Fire Underwriters report that 
‘the causes of the demoralization in the insurance 
business are in the notorious facts that all healthful, 
conservative rules of underwriting have latterly 
been ignored and set aside; the pernicious practice 
of writing long-term policies has obtained to a de- 
'gree which is mortgaging the future ominously: 
agents are corrupted by the offer of extra commis- 
sions; brokers are paid outrageously for the 
‘service they render; expenses of conducting 
‘ the business are disproportionately high, and other 
lesser causes.——MARKETS.—At the close of the 
year the stock of Scotch pig-iron in this market 
was estimated at Icss than1,000 tons. American 
pig is moving only to a moderate extent, and noth- 
ing new is noted in prices. Scrap iron is quiet. 
The demand for steel rails has been at times quite 
‘brisk. Lots aggregating 25,000 tons were sold on 
_ private terms, mostly for Western delivery. There 
_isa fair call for old rails, but the prices offered are 
‘low. The jobbing trade in paint is up to the usual 
activity for this season of the year, the general 
remaining steady. The Chicago lumber 
market is unchanged, with little business doing, 
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Tribune Building, 


New York City. 


" SATURDAY, JANUARY 18, 1879. 


| We ‘publish | in ‘this ‘namsber of the NEws the 
general specifications for a 216-foot double-track 
wrought-iron railway draw-bridge, which is about 
to be built in the city of Milwaukee, by the Chi- 
cago, Milwaukee & St. Paul Railway Company. 
The contract for the superstructure has been 
awarded to the Baltimore Bridge Company. 

ee 

A CAREFUL re-survey of the piers of New York, 
Jersey City, Brooklyn, Hoboken and Staten 
Island, by the New York Board of Fire Under- 
writers, reveals a most startling state of affairs, 
means for fire protection being almost wholly ab- 
sent. The pier sheds of this city alone are equal 
toa continuous fringe of over 4'¢ miles; and 
when we learn that many of them have no fire 
protection whatever, not even a street hydrant, we 
may anticipate disastrous results as likely to occur 
at any moment. 
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THE recent bids for the contract of building a 
section of the Northern Pacific Railway are not a 
little significant. Stephen C. Walker, the person 
to whom the contract is awarded proposes to build 
the road through a country where it is estimated 
about 10,000 cubic yards of excavation per mile is 
required, and for this he is to receive about $7,100 
per mile. The cost of transportation of men and 
materials, however, is assumed by the road, and 
the bid is a cash one. Notwithstanding these 


facts, however, the bid is an extremely low one. 
ee 


WE desire to call the attention of draughtsmen 
to the advertisement on our first page. In looking 
over the applications made through cur proposed 
* Engineering Exchange,” we did not find any 
that would * fill the bill” and insert the notice ac- 
cordingly. 
oldest bridge companies in the country ; the position 
is an important one, and it is worse than useless 
for any party who is not thoroughly familiar as a 
draughtsman with the details of the largest class 
of railway bridges to apply. The applications will 
be forwarded by us without delav. 
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WE are in receipt of two illustrations of govern- 
suent worksat Davis Island Dam, near Pittsburgh, 
Pa., taken by the ‘“‘ Blue Process,” by the engineer 
in charge, J. H. Harlow. They represent the 
works in progress perfectly, and have the advan- 
tage over ordinary photography in remarkable 
cheapness, being produced for ahout one-tenth 
the cost of the usual method. We reprinted in 
ENGINEERING News, Vol. 5, from the ‘‘ Transac- 
tions of the American Institute of Mining Engi- 
neers ” the method of using the ‘‘ Blue Process,” 
as read before that society by P. Barnes, C. E., of 
Plainfield, N. J. Its cheapness and efficiency will 
undoubtedly recommend it to the profession large- 
ly, and its common use will undoubtedly be but a 
matter of time. 

~ ---_~—-00- <0 

THE interest shown in “ Our Query Box,” last 
year, was such as decides us to develop its utility 
to as great an extent, during the present year, as 
our time and enterprise will allow. It is not our 
intention to make it a receptacle for questions of a 





‘purely mathematical nature, but to give it mostly 


to queries of vital interest in practical engineering, 
Of course we do not intend to wholly exclude 
mathematics as a department such as we design 


having would be decidedly incomplete. without 


. of Public Works, Allan Campbell, 


* been extended during Mr. 


The firm advertising is one of the’ 
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ENGINEERING AND POLITICS. 





The case of Mr. John C. Campbell, late Chief ' 


Engineer of the Croton Aqueduct of this city, who 
was recently removed from office by Commissioner 
for an alleged 
neglect of duty, presents some features of interest 
to engineers who may either seek or hold positions 
depending upon political —preferment. Mr. Camp- 
bell’s connection with the public works of the 
> metropolis has extended over some eight years, 
during the greater part of which period he held the 
position of Chief Assistant to the late Edward H. 
Tracy. On the death of Mr. Tracy, Mr. Campbell 
succeeded to the Chief Engineership, The salary 
attached to the position is $7,500, and various 
extra remunerations have been connected with it, 
which at times, we are informed, have increased 
the aggregate compensation to the neighborhood 
of $10,000 a year. 

This salary, though large, is fully justified by 
the responsibilities of the office. Originally 
charged with only the inaintenance, construction. 
etc., of works connected with the Croton water 
supply, the duties of the position have gradually 
Campbell’s term of 
office until they now include the general super- 
vision of street opening, paving, grading and, in 
fact, all the various engineering operations done by 
the city. 

At the time of Mr. Campbell's removal he states 
that some sixty contracts for work of this general 
description were in force. One of these related to 
the construction of a stoue arch over a cutting at 
the foot of East Forty-second street. This im- 
portant thoroughfare at the point noted termi- 
nates in a steep bluff and the object of the 
cutting was to lower the grade of the mid- 
dle portion of the street to a level with that 
of the river hank. The arch connected the two 
sidewalks of the street, which were not cut 
down, and afforded access to a built-up cross street 
situated on the brow of the hill. The plans and 
specifications for the work were prepared in the 
office of the Chief Engineer, and were approved 
by him, There was nothing about the undertak- 
ing calling for more than average professional 
ability, honest inspection and good materials. Dur- 
ing last summer the completed arch suddenly fell, 
the disaster being attended with loss of life, aai 
the cause was determined to be inferior materials. 
Repairs were effected and the work was appar- 
ently satisfactorily progressing, when late last fall 
the arch fell a second time. This casualty, it is 
claimed, was due to bad mortar, the contractor, ac- 
cording to Mr. Campbell, having used a very much 
larger proportion of sand than the specifications 
required. For this, however, Mr. Campbell, was 
held responsible, and accordingly deprived of his 
position. 

Besides raising the question as to whether this 
work was within his legitimote line of duty, Mr. 
Campbell claims that it was impossible for him 
personally to overlook the details of sixiy con- 
tracts, in addition to attending to the manage- 
ment of the Croton water bureau. His most im- 
portant defense, however, lies in the assertion that 
although the planning of the work was under his 
control, its execution was not, and he states that 
the inspectors, whose duty it was to see that the 
provisions of the specifications were rigidly ad- 
hered to, were not his appointees, nor had he any 


power to remove them. He further alleges that | 


in the present case he unavailingly sought the dis- 
missal of the inspector, on the ground of the lat- 
ter’s incompetence, 

While it may be entirely true that Mr. Campbell 
has been the victim of an unhappy combination of 


. circumstances beyond his control, the fact remains 


that the possibility of such occurring at any time 


must have been entirely within his knowledge, and | 


this brings us to the point of which his case fur- 
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with those demanding of the occupant mere cler- 
ical ability, and so dealt out as rewards for 
political) services, incapable persons are frequent- 
ly charged with important duties. The engi- 
eer whcse plans such persons may be charged 
to execute, may protest against their employ- 
ment, or he may not find out their neglect 
or incompetence until after the natural conse- 
quences of the same occur and are investigated, 
Can he, in either case, be held blameless? We 
think The whole matter the 
quid pro quo, or, in other words, when an engi- 
neer accepts a political office, knowing that the 
pernicious ‘** to-the-victor-belong-the-spoils”  sys- 
tem is to be extended to his subordinates, then he 
takes all the chances of their blunders and mis- 
deeds. He must find compensation for the risk 
run, in the emoluments of his office—and there is 
no way of his avoiding the responsibility while he 
holds his place. This is the position in which Mr. 
Campbell has placed himself, and he cannot com- 
pain with reason, at a result which he should have 
anticipated. As to how many engineers there are 
who would continue in office, under such condi- 
tions, we have no means of knowing, but we think 
they are very few; and as to the compensation 
which would tempt us to assume like responsibili- 
ties, we should be inclined to fix nothing short of 
Vanderbilt's income while at work, and an inde- 
pendent competence for the remainder of our nat- 

ural existence after we were removed. 
+e Sore - 


INSECURE BRIDGES. 


not. hinges on 





We this week reprint from the Lewiston (Me.) 
Journal some remarks upon ‘ Dangerous High- 
way Bridges,” by Prof. Vose, of Bowdoin College, 
which we have no doubt will be of interest to 
many of our readers who are interested in the 
subject. While a good deal of attertion is drawn 
to railway bridges by occasional accidents there- 
from, hardly anything is heard of the numerous 
losses of life and property and injury to persons 
and animals from the miserably cheap bridge 
structures that are to be found on nearly every 
highway in the country. As ENGINEERING News 
has perhaps, a larger circulation among Highway 
Commissioners than any other class journal in 
America, we feel the subject to be one that is par- 
ticularly within our province, and during the year 
we hope to be able to collate such statistics of 
failures, for publication, as may enable us to arrive _ 
ata fair idea of the comparative merits of the 
principal highway bridges of the country. This 
we think is due, not only to the welfare of the 
traveling public, but also to the reputable bridge 
builders of the United States, who will not risk 
their reputations by competition with firms who 
propose to secure contracts—“‘ fairly, if possible, 
but to secure contracts.” We have another com- 
munication on this same subject by the same 
writer, Prof. Vose, giving the mathematical proofs 
of his assertions, which we will publish next 
week. 
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PERSONAL, 





Col. Thomas A. Scott, according to a Paris paper, 
has been almost completely restored to health since 
his arrival in Europe. 

Isaac Hinckley was reélected President of the 
Philadelphia, Wilmington & Baltimore Railroad, 
at Wilmington, Del., on the 13th inst. 

Edward P. North, C. E., Commissioner of the 
American Society of Civil Engineers to the Paris 
Exposition, arrived home to thiscity by the steamer 
England, on the 14th inst. 

Mr. William Baker, M. 1. C. E., for many years 
Chief Engineer of the London & Northwestern 
Railway, died on the 20th ult., in his sixty-second 
year. He was one of the leading English engi- 
neers. 

E. 8. Chesbrough, C. £., City Engineer of Chi« 


them. The fact is, we haven't the space for other nishes a most suggestive instance, namely, to what cago, has been appointed as Commissioner of the 
than brief, pointed replies. Because of the press- extent should an engineer mindful of his own rep- newly-organized Board of Public Works of tbat 
ure of work resulting from our removal to this utation make himself responsible for the negli-, city, an appointment which gives universal satis- 
city; we have been unable to open the department gence or mistakes of others not under his control ? faction. 


thus far this year, but in next week’s issue we shall. _In political life, where positions requiring special , John E. Blunt, C. E., has been appointed Engi 


do so: enamel ee professional knowledge are constantly being classed neet of the Winona & St. Peter Branch of the Chi- 





18 


cago & Northwestern Railroad. He will have 
charge of repairs of track, buildings and bridges, 
with head-quarters at Winona, Minn. 

Among recent deaths in England is that of 
Major-Gen. William Wilberforce Harris Greathed, | 
C. B., Chief Engineer of the Department of Public | 
Works in India, who was 52 years of age, and had 
seen important military service in the East. 


Hon. Gustave Schleicher, the member of the 
United States House of Representatives from 
Texas, who died at Washington, D. C., on the 10th 
inst., was a civil engineer by profession. He was 
a native of Darmstadt, Germany, where he re- 
ceived a liberal university education, and, pre- 
viously toemigrating to Texas, in 1847, wasengaged 
upon several European railroads. He was consid- 
ered one of the ablest members of the House. 


Horatio Seymour, Jr., C. E., State Engineer, was 
in the city during the past week. He visited the 
Produce Exchange, on Tuesday, the object of his 
visit being to obtain an interchange of views with 
the members thereof, relative to the management 
of the New York State canals. On Monday Mr. 
Seymour was one of the distinguished guests in 
attendance at the marriage ceremony, in Brook- 
lyn, of Erastus Corning, Jr., to Miss Schenck, of 
Brooklyn. 

Col, W. Milnor Roberts is not only in charge of 
the improvement of the water-ways of Brazil, but 
he is also made consulting engineer in all projected 
government works within the empire. He still 
retains his office of Chief Engineer of the Northern 
Pacific Railway, by special request of the Board of 
Directors of that road. The salary of Col. Roberts 
as Consulting Engineer of the Brazilian Empire is 
$20,000, instead of $10,000, as erroneously stated 
in ENGINEERING NEws last week. 

Prof. Lyman E. Cooley, formerly Associate Edi- 
tor of ENGINEERING NEws, who resigned that posi- 
tion to accept an appointment as Assistant Engi- 
neer on the construction of the great steel bridge 
at Glasgow, Mo., and was thereafter appointed a 
United States Civil Engineer and assigned to duty 
on the improvement of the Missouri River at Ne- 
braska City, Neb., where the works under his 
charge during the past season having been success- 
fully completed, he has just been assigned to duty 
at Osceola, Ark., to make an investigation of the 
Mississippi River at that point, with a view to 
future works thereon. 


el A 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 


The semi-monthly meeting of the Society was 
held in this city at 104 East Twentieth street, on 
the evening of the 15thinst. In the absence of the 
President, the chair was taken by Mr. Charles 
Macdonald. The members present were : Albert 
Fink; Octave Chanute, Chief Engineer Erie Rail- 
way; Wm. E. Worthen, Civil Engineer; F. Colling- ; 
wood, Assistant Engineer, East River Bridge ; 
Wm. H. Searles, Civil Engineer, American Pier 
and Column Company, New York; L. L. Buck, 
Civil Engineer; Stevenson Towle, Chief Engineer, 
Sewer Department ; E. B. Van Winkle, Civil | 
Engineer ; Theodore Cooper, C. E., Consult- 
ing Engineer; James McCrea, Superintendent | 
Pennsylvania Railroad; Willard A. Nichols, First 
Assistant Engineer, Dock Department ; Thos. J. 
Long, Assistant Engineer, Department of Docks; 
Chas. W. Raymond, C. E., Assistant Engi- | 
neer, Department of Docks; John C. Campbell, | 
Civil Engineer; Julius H. Striedinger, Assist- | 
ant United States Civil Engineer; Edward P. 
North, C. E., Commissioner of American Society, 
C. E. to Paris Exhibition; Chas. Macdonald, C. E., 
President Delaware Bridge Company; God- 
win, Civil Engineer; G. Warren Dresser, Editor 
American Gas-Light Journal ; Geo. 8. Morrison, 
Civil Engineer; Secretary Bogart ; visitor, Geo. H. 
Frost, of ENGINEERING NEws. 

There being no business to come before the | 
meeting, the paper for the evening was read by | 
Secretary Bogart. It was entitled ‘‘ A paper pre- 
sented at the Annual Meeting with the report of 
the Committee on Resistances of Trains, being re- | 
ports of experiments made under the direction 


| thereafter. 
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of Charles Paine, by A. M. Wellington, 
upon the Resistances of Rolling Stock,” and 
was announced for reading and discussion at 
the last meeting, but on account of the business 
then transacted was postponed. The paper was a 
very voluminous one and contained numerous 
tables and diagrams. The reading of it occupied 
nearly the entire evening, and after a discussion 
of some of its points, the further consideration of 
it was postponed to another time. 


The meeting adjourned for informal conversa- 
tion. 
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CIVIL ENGINEERS’ CLUB OF, THE 


WEST, CHICAGO, ILL. 


NORTH- 


The ninety-first regular meeting was held at the 
club-rooms on Tuesday, Jan. 7, Mr. 8. 8. Greeley 
in the chair and the following members present : 
E. 8S. Chesbrough, 8.8. Greeley, B. Williams, C 
W. Durham, F. W. Clarke, Max Hjortsberg, G. A. 
M. Liljencrantz, Z. A. Enos, Thomas Franklin, W. 
F. Goodhue, O. B. Green, W.S. McHarg, J. W. 
Weston, J. F. Clarke, C. W. Laing. C. MacRitchie, 
8. G. Artingstall, C. J. Roney, Jno. Nichol, L. P. 
Morehouse, besides several visitors. After the ap- 
proval of the minutes of the last meeting the fol- 
lowing-named gentlemen were elected members: 
B. B. Brayton, Division Engineer C., R. I. & P. 
R. R., Davenport, Ia.; H. W. Parkhurst, Assistant 
Engineer Glasgow Bridge, Glasgow, Mo.; D. Adler, 
Architect, Chicago; G. H. Nutt, C. E., Chicago; 
and the following were proposed for membership; 
N. R. Gibson, City Engineer, Peoria, Il.; Frank 
Pelton, City Engineer, Des Moines, Ia.; J. Davock, 
Assistant Engineer, Sault Ste. Marie Canal Im- 
provement, Detroit, Mich., and James M. Bourne, 
C. E., Springfield, Til. 


The Secretary reported 32 volumes presented to 
the library from Messrs. Max Hjortsberg, M. A. A. 
Meyendorf, G. A. M. Liljencrantz, Gen. A. A. 
Humphreys, T. C. Bradley, H. W. 8. Cleveland, 
C. J. Roney, Chas. Paine, the State Board of the 
Geological Survey of Michigan, W. L. Baker and 
W.S. McHarg. By invitation, Mr. Jas. M. Bourne, 
of Springfield, read a proposed Bill for ‘‘ An Act to 
provide for the Examination and Appointment of 
Licensed Surveyors” in the State of Illinois, 
which, he stated, would be introduced into the 
General Assembly of Illinois at the present session, 
and he asked for the assistance of members of the 


Club in securing its passage. The following is the 
Bill : 


SecTIon 1. Be it enacted by the People of the 
State of Illinois, represented in the General Assem- 
bly, That the Governor of the State of Illinois shall 
nominate and (by and with the consent of the Sen- 
ate) appoint t surveyors, to be called ‘the 
State Commissioners for the examination of Sur- 
veyors,” to be selected from the best practical sur- 
veyors of the state most distinguished for their 
scientific and practical knowledge of surveying, 
one of whom shall be agentes to hold his office 
for two years, one for four years, and one for six 
years, respectively, from the first Monday of July, 
A. D. 1879, and until their successors shall be ap- 

inted and qualified. And during the month of 
Sonne: A. $. 1881, and every two years there- 
after, the Governor, by and with the consent of the 
Senate, shall appoint one commissioner, to be se- 
lected from the most skillful and experienced of 
the licensed surveyors, as hereinafter provided for, 
to fill the place of the commissioner whose term 
of office shall expire on the first Monday of July 
And it shall be the auty of said com- 
missioners, or a majority of them, to meet at least | 
once in Springfield, an 
the first year after the of this act, and at. 
least once a year thereafter, at some place to be by | 
them designated, notice whereof shall be given for 
twenty days Lmgearrs | the time of said meeting, 
in a newspaper published in the county where the 
said meeting is to be held, to all persons desirous 
of obtaining a state hcense to survey, of the time 
and place of said meeting. It shall be the duty of | 
the said commissioners, or a majority of them, to | 
examine and pass upon the qualifications of all ap- | 
plicants for said State Commission, and to 
to the Governor the names of such licants as | 
they may find to be thoroughly q ed in the | 
theory and practice of surveying, and who shall | 
have produced satisfactory — strict integrity 
and moral character; and t pon it shall be the 

of the Governor to issue a commission, 
of the state, to each of said applicants so certi- 
fied to, licensing and empowering him asa stat: 


surveyor to survey in any and all 


once in Chicago, within . 


Jan. 18, 1879. 


of this state, 
and to do and perform all acts in relation to sur- 
veying the same as county surveyors are now or 
may be hereafter authorized to do by the laws of 
this state. 

Sec. 2. Each surveyorcommissioned as aforesaid, 
before proceeding to survey, shall take and sub- 
scribe an oath, before some clerk of the circuit 
court or county court in this state, that he will in 
all things faithfully and impartially perform the 
duties of surveyor to the best of his skill and abili- 
ties, which oath shall be indorsed on his commis- 
sion; and said commission shall be entered of rec- 
ord in the recorder’s office of each of the counties 
of this state in which said surveyor shall make 
surveys, and a certified copy of said record shall be 
evidence in all courts of law and equity, without 
producing or accounting for said original commis- 
sion. 

Sec. 3. Each state surveyor commissioned as 
aforesaid shall, before making a survey of any tract 
of land, pruvide himself with a copy of the gov- 
ernment plats and field notes thereof, and with 


_ such other recorded evidence of survey as may be 


necessary to his purpose, and shall make his survey 
in conformity thereto, and tothe acts of Congress, 
and to the statutes of Lllinois governing the same. 
He shall be authorized and uired to administer 
to his chainmen and flagmen the necessary oath for 
the faithful and proper performance of their re- 
spective duties, and io shall be empowered to ad- 
minister and certify any oath required to be taken 
by commissioners for the assignment of dowcr or 
the partition of realestate, or by any commissioner 
or viewer to mark, locate or re-locate any public 
highway or private road, and tu take the evidence 
and to incorporate the same with his survey, of any 
person who may be able to identify any original 
government or other legally established corner, or 
witness.thereto, or government line tree, whenever 
such surveyor may be in doubt as to its identity or 
verity. 

Sec. 4. All chainmen, flagmen and other neces- 
sary hands, in any survey, shall be paid by the per- 
son for whose benefit such surveying is done, and 
they shall be good and disinterested persons, to be 
approved X's such state surveyor. 

Sec. 5. All surveys and proceedings had and done 
by said surveyor, under and by virtue of this act. 
shall be held and taken to be prima facie correct; 
and all plats and certificates thereof, under the 
hand of said surveyor, shall be received in evi- 
dence in all courts of law and equity in this state, 
and be entitled to be entered of record in the record- 
er's office of the several counties thereof ; but no 
such plat or certificate made by such surveyor, or 
by any county surveyor, or any subdivision of 
land, or any new street, highway or alley, within 
any incorporated city or town, shall be so re- 
corded, until it shall be first approved by the 
proper authorities of said city or town. 

Sec. 6. Provides that the Circuit Court may 
rescind the commission of any State Surveyor 
upon sufficient cause. 

Sec. 7. Provides that each candidate for said 
examination shall, before being examined, pay to 
the Board of Commissioners twenty dollars, fees 
and expenses attending such examination. 


After a discussion of the proposed bill, and the 
suggestion of some slight changes, the following 
resolution was adopted : 

Resolved, That in the opinion of the club, some 
legislation is needed to regulate the practice of 
surveying in this State (Illinois), and that the gen- 
eral features of the bill just presented for consid- 
eration seem judicious and desirable. 

Mr. G. A. M. Liljencrantz read the paper for the 
evening, entitled ‘‘ Pier Constructions of Recent 
Date.” The paper was illustrated by many draw- 
ings, and by a model of a crib pleced on pile 
foundations, After discussion of the paper, the 
following resolution, presented by Mr. Durham, 
was adopted with the preamble : 


‘With the object in view of increasing the 
efficiency and usefulness of the club by promotin 
x individual interest in its welfare, extend- 


it 
‘« Resolved, That a committee of three (3) or 
inted by the Chair, which committee shall ad- 
. sm a containing the substance of this 


The chair appointed as committee, 
resolution, Mr. C. W. Durham, Mr. B, 








we Ce 
See 
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and Mr. L. P. Morehouse, after which the meeting 
adjourned. 

We have since received a circular from ile 
above Committee, which after reciting the above 
preamble and resolution addresses each member to 
whom it is sent as follows: 

You are earnestly desired to give this subject 
your attention and thought and submit your con- 
clusions to the Chairman at your earliest conveni- 
ence. The object aimed at especially is the 
i song of the club through its non-resident 
members, and making it as thoroughly representa- 
tive of professional interests in the West as the 
American Society of Civil Engineers is in the East. 

The Committee have already received the fol- 
lowing su: ions: 

That the club be incorporated under the name of 
the Northwesterr. Society of Engineers. 

That the minutes and papers be published 
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monthly in the form of the “‘ Transactions of the 
American Society of Civil Engineers.” 

That the constitution be revised, and provision 
made for letter ballots in the interest of non-resi- 
dent members. 

That the entrance fee and the annual dues of 
resident members be increased, with a view to 
securing exclusive quarters for the meetings of the 
club and the advantageous disposition of our rapid- 

C. W. DurRHAM, 


ly accumulating lib ; 
Respectfully, 
166 Pine street. 


C. W. Durham, Chairman; B. Williams. L. P. 
Morehouse, Committee. 
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ENGINEERS’ CLUB OF PHILADELPHIA. 


At the recent annual meeting the following gen- 
tlemen were elected officers of the Engineers’ Club 
of Philadelphia, to serve during the year beginning 
Jan. 11, 1879: 


strength of the combination. 
many patterns for spliced or other kinds of joints, 
whose excellence has been abundantly proved by 
long use, there may be doubt as to which form is 
best under given conditions. 
marks:* ‘‘There is much uncertainty regarding the , cumstances did not then permit such an extended 
strength of the joint fastenings in common use | and complete investigation as is desirable, still it is 
for this purpose. Experiments on the subject are believed that the results are not without interest 
much needed. When only two pieces are joined | and value to the profession.+ ; 
, by any of the ordinary methods, itis probably not | 
| safe to depend on their possessing more than one- broken by means of a weighted lever. Extensions 
| third of the tensile strength of a single solid beam 
| of the same cross section.” 
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Recording Secretary--Herman Hoopes. 

Directors—Wm. G. Neilson, D. McN. Stauffer, 
Rudolph Hering, Coleman Sellers, Jr., Percival 
Roberts, Jr. 
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EXPERIMENTS ON TENSION JOINTS IN 


TIMBER-WORK. 





BY PROF. B. FLETCHER, THAYER SCHOOL OF CIVIL 


ENGINEERING, DARTMOUTH COLLEGE, N. H. 





Written for Exaincermne News 
No. L. 

In designing the lower chords of trusses of the 
parallel-chord type or, in general, a long tension 
member for any truss, there has always been more 
or less uncertainty as to how much a joint cor- 
necting two pieces could be depended upon to hold 
safely. It is not a question of ultimate resistance 


Seale '4 


monte Psncnmo 


but of the amount of yielding in the joint which 
is liable to occur, and of its effect on the working 





Again, from among | 


Mr. Trautwine re- | 
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Wooden bridges are erected every year, generally 
however, in places where timber is still abundant 
and cheap in comparison with iron, or where 
the prejudice against the latter material is 
strong. This prejudice, however unjustifiable it 
may be, is even now very prevalent. On exami- 
nation of not a few bridges in Northern New Eng- 
land, the writer has found in nearly all cases that 
the lower chords are deficient in cross-section and 
the splicing more or less defective so as to weaken 
unnecessarily the whole member. Until there is 
a more general diffusion of knowledge concerning 
the valuable qualities of iron and steel for build- 
ing purposes (7. e., in regions remote from great 
centres), and the essential conditions for securing 
perfectly reliable materials and construction, cer- 
tain classes of persons having charge of the erec- 


—_————4 
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tion of bridges or other structures will continue to 
adhere to the use of timber. 

Under these circumstances the need of more re- 
liable information touching the points above re- 
ferred to does not cease to exist. Some months 
ago, the writer undertook a few experiments bear- 
ing on this question ; and, although time and cir- 


The specimens were all carefully made, and were 


were measured by a scale graduated to sixtieths of 
an inch. Since elongation of specimens caused de- 


Now, although iron is rapidly supplanting wood flection of lever, and consequent change in the 





* Trautwine’s Engineer's Pocket-Book, page 291. 


in bridge construction and other trussed work in- | lever arms, corrections were applied after the 
volving tension joints, the use of wood in vertain weighted end of the lever fell below a fixed mark. 
sections of the country is still very general. | + In the making and ding of see eats 


deal 

accuracy of Mr. J. P. Snow. 

C. E., a former student, then an instructor in |, who 
had the immediate supervision under direction of the writer. 
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Itis not probable that éxperiments on so small a Experiment No. 9.—Double-Notch Splice.—Same extra heavy crowd, which, however, is liable at 


scale would warrant us in making deductions asto 
absolute strength and behavior of corresponding 
joints in actual size. But, as all the specimens 
were made as nearly uniform as possible (as re- 
gards closeness of joints, tightening of bolts, etc.), 
strictly comparative deductions of more or less 
value were to be expected. 

Weights were applied gradually without shock 
and with brief intervals of time between each 
application. The record of each experiment was 
made in a table of the following form, the columns 
being filled out for cach increase of weight. From 
these tables the curves to be hereafter given were 
laid off : 


No.— DESCRIPTION OF SPECIMEN. SKETCH SHOWING DIMEN. 
SIONS. 


i Evoneations. 


Jerdnm 


“pordde 4q 310.4 
| J@AdT JO TORNOVygeEq | 


' 


| “BTR}O} GapSse0ong 
suempeds 
(JO syytuey] | 
JUGUIEIONT 
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A brief description of each specimen, with more 
important results, is now . ubjoined, before proceed- 
ing to form a general table and draw conclusions. 

All the specimens were made of clear, straight- 
grained Michigan pine, with the exception of Nos. 
8, 9 and 10, which are noted in the description. 
Their dimensions were 113” by 34”, except when 
given otherwise. The Michigan pine used was 
from two different lots, as nearly alike, however, 
as could be judged by comparing small pieces. 
Nos. 1 to 7, inclusive, being of one lot, and 11 to 17 
of another. Their action and strength were al- 
most identical. The side pieces were in all cases 
thoroughly seasoned white oak. Bolts, 14” diame- 
ter, with square heads and nuts, with washers 3” 
diameter, under both head and nut. The nuts 
were tightened until the washers slightly indented 
the oak. All bolt-holes were drilled—not bored 
with a wood bit—thus causing the least possible 
disturbance of the fibre. 


Experiment No. 1.—Fish Plate.—Plates, 119” 
\y” x 64”; bolts as shown. Ultimate strength, 
5,250 Ibs. Total a yj inch. Broke upon 
dotted line of A, in the figure. The condition of 
the bolts and bolt-holes are shown at Band C. 
20 bolts. The reasons for adopting this number 
and the arrangement indicated will be stated sub- 
sequently. 

naperiment No. 2.—Same as No. 1 inall respects, 
except that the bolt-holes in the middle pieces were 
elongated so that the only resistance was from fric- 
tion. A small motion took place at 1,150 Ibs. 
Total resistance, 1,357 Ibs. 

Experiment No, 3.—Double Notch Splice.—See 
figure.) Depth of notch, J,”; length of do., 14”. 
Broke by crushing notch heads combined with 
longitudinal shearing. Load, 4,628 Ibs. Elonga- 
tion, .”22. The pins, eight in number, were slight- 
ly bent. In all cases, except when stated other- 
wise, the pins were placed in lines parallel to and 
at right angles with the axis of the splice. 

Experiment No. 4.—Double Notch Scarf.—Depth 
of indents, 3,”; length of ends, 1.4”. Broke by 
longitudinal shearing with 1,400 Ibs. The joints a 
tended to \throw outward badiy, showing that 
more bolts or a plate over the joint would materi- 
ally increase the strength. Three bolts only were 
used, one for each notch. (See figure.) 

Experiment No. 5.—Whole Piece.—This speci- 
men was %” by 4;” in section, and sustained a 
load of 4,700 Ibs., breaking by longitudinal shear- 
ing of the head. It was a failure, then, as to giving 
the tensile strength of the wood, which was the re- 
sult sought, for comparison. 

Experiment No. 6.—Splice and Packing Block.— 
See figure.) Single notch splice one side of joint; 

otch, 14” deep; all other notches, ¥,” deep. 
Sheared on the dotted line at a strain of 4,476 Ibs., 
and then held up to 4,820 Ibs., when it broke in 
the head where attachment was made; —— 
.“075. Number of bolts for splice and blocks, 
twenty-four. 

iment No. 8.—Fish Plate.—Specimen made 
of Eastern pine, rather hard and brittle. Same 
form as No, 1. Ruptured by tension as shown in 
the figure. Load, 4,600 Ibs.; elongation, .””183. 


‘and, in many cases, has hea 
| But when a highway brid 


\few people hear of it, and no one is p 


kind of pine as No. 8; ke in the same manner, 
with load of 3,756 lbs.; elongation, .’7083. The 
action of these two specimens was very unsatis- 
factory ; their method of distortion was by sud- 
den jerks, while the softer pine gave way gradu- 
ally and noiselessly. 


Experiment No. 10.—Whole Piece.—Same tim- 


ber as Nos. 8 and 9. This experiment was made 
to determine the longitudinal shearing strength 
for this kind of pine. Load, 3,875 Tbs. or 823 Ibs. 
per sj. inch of area sheared. The figure shows the 
irregularity of the surface of rupture. 

Experiment No. 11,—Whole Piece.—Size, 34’”x 
x”. Broke by tension as shown, with load f 
5,630 or 10,044 Ibs. per sq. inch; elongation, .0047 
time the length. 

Experiment No, 12.—Fish Plate.—Same as No. 1, 
except the bolts are s %” apart. Broke by 
stripping of pi s longitudinally through the pine. 
Load, 5,325 lbs., elongation, .’”283. 

Experiment No. 18.—Double-Notch Splice.— 
Notches, 13” deep, 144” apart; 7. e., ratio of length 
to depth, 12:1: otherwise like No. 3. Broke by 


longitudinal shearing of notch heads. Load, 4,511 | 


ibs.; elongation, .’”066. 

Experiment No. 14.—Single-Notch Splice.— 
Notches, 1,” deep; length of head in pine, 33 
22 times depth of notch. Failed by compression 
of heads of notches, with load of 3,332 lbs. The 
failure took place very 
val of ten minutes after the last load was applied. 
The two pins crushed the fibres under them. 

Experiment No. 15.— Double-Notch Splice. — 
Depth of notch, 3”; length, 1144”; giving a ratio 
of 1:8; similar to No. 3 in other respects. Broke 
by longitudinal shearing at 4,080 Ibs. Elongation, 
-”"066. 


Experiment No. 16.—Strength of Pin.—Michi 
pine, 11,” thick, between pieces of oak, 14” thick; 


It, 1,” diameter. = isa section after dis- | 
51 


tortion. Load, 1,41 .: elongation, .”437. It 
then settled down gradually by compression of 
fibres under the pin,'refusing to sustain a small load. 
Experiment No. 17.--Single-Notch Splice.—~Depth, 
of notches, 4”; ratio of depth to length, 1 : 15; 
otherwise like No. 14. Broke by longitudinal 
shearing. Load, 3,350 Ibs.; elongation, .””066. 
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DANGEROUS HIGHWAY BRIDGES. 


SOME CONSIDERATIONS FOR THE PEOPLE, 


To the Editors of the Lewiston Journal: 


When a railroad bridge breaks down, the loss of 
life is generally e, the disaster is at once known 
all over the land; the railroad company is pre 
sure to receive the condemnation of the public, 


vy ea to pay. 
ee: falls and lls a yoke 
of oxen, or breaks a few legs or arms only, ve 
eteeed for 
it, except so far as the town or county may be 
obliged to pay for a defective highway. A county 
commissioner or a selectman, as a general thing, 
considers himself amply competent to build or to 
contract for a bridge of w or iron, though he 
may never have given a single day of thought to the 


| matter before his appointment to office. The re- 
sult is, that we see all over the country a great 


number of highway bridges which are on the eve 
of falling, and await only an extra large crowd of 
people, a company of soldiers, or a procession of 


* some sort, to break down. One common reply to 


all objections to these weak and unsafe bridges, is 
siven by those who build them. It is this: ‘* This 
bridge has not fallen, therefore, it is proved to be 
safe.” 
to every weak, badly-designed, rotten and de- 
fective bridge that has ever tumbled down; 
i. e., it stood until it fell, and therefore it 
was safe until it fell. After a defective bri 

falls, itis in nearly every case easy to see why it did 
so. It would be just about as easy to tell in ad- 
vance that such a bridge would fall, if it ever hap- 
pened to be heavily loaded. Not many years ago, 
a new highway bridge of iron was to be made over 


a broad river in one of our most important New | 


England cities. The county commissioners desired 
a well-known engineer, ially noted as a bridge- 
builder, to superintend the work, in order to see 
that it was properly executed. The engineer, af- 
ter inspection of the plan, told the commissioners 
plainly, that the plan was defective, and would not 
make a safe — and that unless it was materi 
changed he wou 

bridge, however, was a cheap one, and as sich, 
commended itself to the commissioners, who pro- 
ceeded to have it erected according to the original 
plan ; and these same commissioners now point to 
that bridge, which has not yet fallen, but which is 
liable to do so at any time, asa complete vi i 

of Saad Pe — oe of the i 

who spent his life in building bridges. 

of several highway bridges which are to-day i 
for their very exi on the si chance 

they may not be subjected to 


947", OF | 


ually during an inter- | 


tty | 


Precisely the same reasoning applies’ 


have nothing to do with it. The. 


any time tocome upon them. We often hear it 
a bridge must be safe, since it has been 
submitted to a heavy load and did not break down. 
Such a test means just nothing at all. It does not 
even show that the bridge will bear the same 
again; much less ee it ee ol has _ 
proper margin for safety. It simply shows that 
the bri © did not break down at that time. Every 
railway bridge that ever fell has been submitted to 
exactly that test, and it has repeatedly occurred 
that a heavy train has passed over a bridge in ap- 
t safety, while a much lighter one, passing 
iy afterward, has gone down. 

Well. your readers may say, how can these 
evils be prevented? What are you going to do 
about it? My reply is this: Nothing can be done 
except to expose the eet ney, more, the 
crime of the present system aa way bridge 
ee in hopes that the time will come when 

_ the public will be sufficiently enlightened in these 
matters to understand what to do, and sufficiently 
interested to do it. Let it be understood plainly 
that wherever a bridge breaks down, some one is 
clearly to blame for it; that there is no mystery 
| whatever in such matters, and that a proper in- 
spection by a bridge expert will always show 
whether a bridge issafe or not. Let us have a sys- 
tem which shall fix the responsibility in case of dis- 
aster clearly and decidedly onsome individual, who 
shall be held accountable and severely ished in 
case of a failure. Let such structures be built by 
the right kind of men, and examined from time to 
time by competent rs, and we shall soon 
have an end to bridge ; but just so long 


ke as county commissioners and selectmen allow 


‘ themselves to be im upon by reckless adven- 

turers, who make cheap iron bridges to sell, we 
| shall have unsafe highways. Animpression exists 
in the minds of some persons that an iron bridge is 
necessarily a strong bridge. This is a great mistake. 
There are good iron bridges, and there are al- 
so very poor ones. A good iron — is the best 
bridge cne can buy, but a poor iron bridge is the 
_ worst, much worse than a poor wooden one, for 
| when an iron bridge alls it all at once, but a 
| wooden one shows signs of failure long before it 

actually gives wav. Any person can at any time 
| buy a first-rate iron bridge of a first-class company, 

which is entirely responsible, and which will war- 

rant its work, but a good price has to be paid for 

such abridge. Any onecan at any time buy a poor 

and unsafe bridge from an irresponsible a: 
| and such a company will not only underbi e 
| first-class concerns, but will often in addition pay 
_a liberal commission to any one who will buy their 
|trash. Such bridges are to be seen all over the 
/country, and when one of them tumbles down, 
which they not infrequently do, we hear a howl 


| against all iron bridges, which is about as sensible 


| as it would be to condemn all wooden bridges be- 


cause once in a while a rotten one tumbles down. 
If a public officer who is unacquainted with the 
d = of beige a buys onee with- 
_ out having it approved by amexpert i mat- 
| ters, and thus, either thro ignorance or care- 
| lessness, causes a public disaster, he be 
punished for his ignorance or his crime, hever 
| it may be. 

| Ihave just returned from a careful examination 
| of sev iron ee which have recently been 
erected in this State by the King pe Company, 
| a concern located at veland, O. regret ex- 
| ceedingly to see works of this kind finding their 
| way into Maine, as they are eminently unsafe. 
| One of these bridges has lately been made in Bruns- 
lgieet Secheee ont eight ¢ 

| the river to Topsham, and some t or ten 

of the same kind have been put across the ye oy 
coggin at Bay Bridge. No engineer could 

look for a moment at these bridges without noting 
their glaring defects of construction and their 
wretched detail. No competent, honest bridge- 
builder could for a moment maintain that they 
were fitted to safely carry the public travel; and 
yet they are in constant use, will most likely 
continue so until they tumble down, when the 
town or county will have to pay the 

pee seme Saag more than w have 


try and in Europe among first-class 
ers, to make a bridge for railway traffic ae 
that it would take six times ow 
can possibly come u it to i i 
rule was ehopted er a great 

rience and a great deal of 

practical builders, 

so an 


| much 
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doubtful 


. 
| 


the bridges above referred 
Company, could hold 
come on them, in 
if they could stand 
the actual weight which might at 
be thrown upon them by a crowd of peo- 
ven if they should bear such a load once it 
by no means follow that they would again, 
would certainly be crippled by such a test. 
that both the design and execution of 

detail wretched 


i we have a structure 
which never ought to 
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"be allowed to exist, and 
which while it does stand will do so at a fearful 
George L. VosE. 
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GENERAL SPECIFICATIONS 


FOR A WROUGHT-IRON RAILWAY DRAW-BRIDGE TO 
BE ERECTED FOR THE CHICAGO, MILWAUKEE & 
ST. PAUL RAILWAY COMPANY, OVER CANAL IN THE 
CITY OF MILWAUKEE, WISCONSIN. 

The gauge of the Railway is four feet eight and 
vine cheats , 

The entire superstructure will be of wrought-iron, 
including floor-beams and track-stringers, except 
wheel-track and wheels for turn-table and end ad- 
justments, rack and pinion for turning and centre 
pedestal, which ma he of cast-iron Or steel. 

The structure will be a double track through 
open and —y 4 have either two or three trusses. If 
the former, the tracks will be placed twelve (12) 
feet apart between centres, and the width in the 
clear between trusses must be twenty-six (26) feet. 
If the latter, there must be fourteen (14) feet in the 
clear in each roadway. The height in the clear 
from top of rail to any upper lateral member must 
be at — hy omega g?) feet. 

i } of Span.—The length of the span must 
be such as to fit the crossing shown on the follow- 
ing diagram, with the proviso that the centre of 
the end bearings’must be at least four (4) feet in- 
side_of the dock line, measured from the dock line 
on a line parallel to the line of track. 


/ %p 
/ >. 


Line of North Truss. 


PHEENIX COLUMN. 
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between knife supports will sustain a weight 
of 500 Ibs. on knife-edge at centre without break- 
ing. 

The pins and all 


arts subject to shearing or 
bending strains shall be of the best quality of 
wrought-iron. 


Weight of Structure and Moving Load,—In de- 
terming the total weight of the structure for the 
purpose of calculating strains, add to the total 
weight of iron in the trusses lateral system, floor 
beams and track stringers, 700 Ibs. Sper foot of 
bridge for weight of rails, splices, spikes, cross- 
ties and guard-timbers for the two tracks. From 


the dead weight thus determined and the live load 


COMMON COLUMN. 


AMERICAN COLUMN. 








qpean, the proportion of parts will 


Re 


hereinafter 
be determin 

Chords will be proportioned as follows: 

Case 1. Spans swinging and unloaded. 

Case 2. Spans in position and ends touching 
their bearings, but without end reactions; and 
both spans covered with a uniform rolling load of 
2,600 Ibs. per foot on each track. 

Case 3. Spans closed and the ends raised until 
the points of contraflexure are one-third of each 


span distant from the turn-table supports, and both | 


tracks of one arm loaded with a uniform load of 
2,800 Ibs. per foot on each track. 


Strains in main-ties will be determined from | 


cases of loading 1 and 2, and by assuming a train 
on each track weighing 2,800 Ibs. per foot, headed 
by an engine occupying 24 feet of track, and con- 
centrating 72,000 ibs on three (3) pairs of drivers 
in 12 feet, and moving abreast from one end pier 
to the centre. 

Strains in counter-ties will be determined by 
assuming that the above-described trains are mov- 
ing from the centre to the end of one arm while 
the bridge is raised at the ends, as in case 3. 

The maximum strains in each case shall be taken 
in proportioning any tie, counter tie or post. 

Tensile Members.—The tension members shall be 
so proportioned that the maximum strains pro- 


From dock to dock on line of Railway—184.20 ft. 


ab 4 ft. Line of South Truss. 
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The span may be built either square or skew 
ended, provided that in the latter case it is prop- 
1 Salenaed on the turn-table. 


e ht from top of masonry of pivot pier to Lhe. per 
base of must not exceed ten (10) feet. For tensile strains in primary members of the truss.” : 
The draw span will be b — power, | oF those upoa whic principal weight comes | 
and the end screws, latches, etc., must be arran a om joor- wewseeee ceneerenese on. 8 
to work rapidly and from the middle of the span. ns in secondary members, or those which re- 
Quality af Tron The iron subject. to tensile strains invert — 0.000 
strain shall be tough, ductile of uniform - ns in end suspenders.................0.00.0000000- 
ity, capable of sustain not less than 50,000, Ibs. . common floor-beam suspenders aie 4,000 
square inch of } area when tested in _ The foregoing are the strains to be used where 
large and long to have an elastic limit of the specified members are eye-bars or bolts, but if 
not less than 26,000 Ibs. square inch; the re- ez consist of riveted sections the strains allowed 
dastlon of beeaking area Chall average 36 per cent., be as follows: se 
and the elongation of the bar before rupture to be on, 
Tatas eeenoes eee Wika haciechh 100 withers | POE Teen emcee acest ia a 300 
sig of fracture nr IBY WHNOU | For riveted memabere ip tomnion WOU. 8008 
iron subject to compressive strain must be When any member is exposed to strains in op- 
iced cnitcems tn and have an | directions, the sections shall be determin 
limit of not less than Ibs. per square by the 
“ane wheels or minor dhe oe or ened i 
cast-iron in or m square 
of good, tough metal, of such quality that a bet area Gticsained by tte focmenies 
five feet long, one (1) inch square, 4 6 inches! given. 


¥. 


ert 


duced by the weight of the structure, and the 
specified moving and engine load shall in no in- 
ce exceed the following, viz.: 


| three feet outside of the outer main trac 


| the stren 


E 
‘ ed | age - 
following formula. im which 8 ee | Te oe ee bearing or of opposite eyebar. 
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MAXIMUM TENSION. MAXIMUM COMPRESSION 


§ 


10,000. Columau strength per square inch, 


4 

Provided that the section thus found shall not 
be less than required by the foregoing specitica-, 
tions for members in tension, or the following 
specifications for members in compression, = 

Crippling Strains. — The ultimate crippling 
strength in Ibs per square inch of section of the 
several forms of posts, struts and chords will be 
determined by the following formule, in which 
formule H equals the length between the end 
bearings in terms of the least diameter. 


COMMON CHORD-SECTION. 





—— by : . 


eee 

aia 38,500 + 42,500 36,500 36,500 
VAC —e—ae Tl 

1 Hi 1 iT H? ‘ 8 

+ xea0 + 800 A+ shee 1+.iee 

One Pin 38,500 40,000 36.500 | 386,500 
iad...) pe Ee | ee 

1+ sees 1+ sess + y350 Fi 360 

Two Pin|.3¢,800 36.600 86,500 36,500 

Ends. .. 1+ i 1+ H? T- Tie + H? 

1900 iso | 1766 r250 


The pin being so placed that the moment of in- 

| ertia is, as near as practicable, equal on both sides 

|of same, use formule for square column. 

The maximum strain permitted in any purely 

| compressive member will be the quotient resulting 

from dividing the ultimate strength, as determined 

by the above formula, by a co-efficient of safety, 
5H. 

equal to 44+ -—— ‘“‘H,” as before being the meas- 
100 

ure of length in terms of least diameter. 


Wind Strains shall be calculated at 30 Ibs. per 
| square foot on twice the surface of one truss, ies 
| ten (10) square feet per foot of bridge for car sur- 
| face, and the resulting strains therefrom shall be 
| resisted by lateral and vertical rods proportioned 

to 15,000 Ibs. per square inch in tension, and lateral 
struts peopertionsd to a factor of safety of four 
(4). 
Shearing and bending strains at the lateral con- 
nections shall be calculated with the same. precis- 
‘ion as the main strains, and shall be resisted by 
members proportioned so that the maximum 
shearing strain shall not exceed 10,000 Ibs. per 
| square inch, and the maximum flexure or bending 
— shall not exceed 22,500 lbs. per square 
inch. 

Floor-Beams and Track-Stringers,—The floor- 
| beams shall be proportioned for the concentration 
'of weight produced by two of the following 
engines (one upon each track) resting with their 

middle drivers on the same floor-beam or over the 
|same panel-point. (See illustration on page 22.) 
|_ To this live load there shall be added 25 per cent. 
for momentum and the dead weight of the floor 
|and stringers, and the resulting strains therefrom 
Shall not exceed 8,000 Ibs per square inch in com- 
pression or 10,000 Ibs. per square inch in tension. 

The stringers immediately under the rails shall 
be proportioned to carry the above described en- 
gine weight plus 30 per cent. for momentum, and 
their proper proportion of floor, and subject to 
the same conditions as to limit of tensile and com- 
pressive strains as specified above for floor-beams. 

If the floor-beams and stringers are of built sec- 
tions, the rivets must be so spaced that between 


_ the pointsof application of the load and the points 


of support there are rivets enough to transmit the 
flange strains to the web, and from the web to the 
flange without exceeding a shearing strain of 7,500 
Ibs. per square inch upon the rivets, or of 8,000 Ibs. 
per square inch of mean pressure on the semi-in- 
trados of the rivet holes. 

In case the bridge is designed with three trusses, 


‘there will be an exterior pair of iron safety string- 


ers placed three feet outside of the main stringers 
on each track. Incase the bridge is designed with 
two trusses, there will be an iron safety stringer 
stringer 


|of each track, and one midway between the inner 


main track stringers of the two tracks. These 
safety stringers will be proportioned to one-half 
h of the track stringers under the rails. 


Pins.— shearing strain on any pin must not 


'exceed 7,500 Ibs. per square inch of its sectional 


area. The strain on extreme fibres caused by bend- 
must not exceed 15,000 Ibs. per square inch, 

in en ee bending strain, the lever- 
considered as from centre of 

No 


pin shall have a less than two- 


sectional | thirds of the width of the widest eyebar coming 
hereinafter | upon it, 


The bearing surface of any pin on chord, tie or 





Wiisbeneninctnabe soca. 
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| po shall not be exposed to a greater strain than | 
mL | 


0 lbs. mean pressure on the semi-extrados. 

Pins must be turned true to size and straight, no 
error of more than ;/; of an inch in diameter being 
allowed. 

Eyebars.—Pin-holes in eyebars shall be bored to 
exact sizes and distances, and to a true perpendicu- 
lar to the line of strain. No error in length of bar 
or diameter of pin-hole exceeding ,; of an inch 
will be allowed. 

The section of metal in the eye opposite the cen- 
tre of the pin-hole and perpendicular to the line of 
strain, shall be proportioned according to’ the fol- 
lowing table, the diameter of the bar being the 
unit : 

HYDRAULIC FORGED EYES, 


On weldless bars. 
Eye- 
section. Pin. 


HAMMERED EYES, 
Welded to bars. 


Eye- 
Bar. 


section. 

piers ae 

Sr iees sak 1.50 

.+--1.50 

..1,67 

1.67 

peruse sie ss: 5 is scares Mic cacesen ck 

No eye on a weldless bar shall have a metal sec- 

tion less than 14g times the area of bar, and for 

hammered eyes the least eye-section shall be 11; 

the section of the bar. , 

A drawing of the standard shape of the eye pro- ! 


Pin. 


‘rotating and the pressure of the wheel-trac 
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holes need not be deducted, but for members in 
tension only the minimum uncut section will be 
considered. 


No rivet shall be exposed to more than 7,500 Ibs. 
per square inch in shear, or more than 8,000 Ibs. 
mean pressure per square inch of semi-extrados. 

Bed-Plates and End Supports.—The bed-plate 
supporting turn-table centre shall be so propor- 
tioned that the pressure of the masonry shall not 
exceed 25,000 Ibs. per square foot while the s 4 
a 
end supports of span on the masonry shall pot 
exceed this limit when the bridge is Fully loaded 
as heretofore specified. 


Turn-Table.—The turn-table may be a centre- 
bearing, rim-bearing, or combined rim and centre- 
bearing table. If the first, it must be so desi 
that the rim wheels bear no weight while the 
bridge is turning, and the truss or girder by which 
the weight is carried to the centre must be propor- 
tioned according to the same specifications as for 
the main truss. 


If a wearing or friction centre-pin is used, the 
pressure while rotating shall not exceed 6,000 Ibs. 
per square inch. and the construction shall be such 
that the weight can be readily transferred from 
the pin to the rim wheels in order to put in a new 
pin or friction disc. 

If a lubricated centre-pin is used, the weight 


LOCOMOTIVE ENGINE. 


Jan. 18, 1879. 


be of such thickness and form as will insure a 
|strength proportionate to that of any part of the 
| structure. 
| If acombined rim and centre bearing table is 
used, the division of the weight between the two 
systems shall be clear and unambiguous, and the 
| proportions, etc., shall be determined by the fore- 
specifications. 
| In any case, the arrangement must be such that 
‘the bearing or trailing wheels, or rollers, can be 
_Teadily removed if broken. and the frictional con- 
perme a the centre — owe the outer wheel circle 
i exceed y,'55 of the rotating weight. 
The table shall be so designed that it will not re- 
uire - masonry centre-pier of more than 32 feet in 
r. 


The lower circular track, circular rack, centre 


gned pedestal and end bed plates shall be securely bolted 


to the masonry, and in such manner as easily 
permit adjustment in case of unequal settlement of 
the stonework. 

Workmanship, Painting, ete.—All workmanship 
must be first-class, abutting joints must be truly 
planed and dressed so as to secure a perfect bear- 

‘Ing, and the pinholes in chords and — shall be 
bored as truly as Is specified for eye- : 

| The parts compenieg te posts or struts, must be 

\of entire lengths without splicing between end 

' 


= 
All closed works, such as posts, struts, chords, 


posed to be used must be filed with each proposal. while turning must not exceed 1,000 Ibs. per square | etc., must have two (2) coats of approved metallic 


Riveted Work.—In riveted work all —_ shall 
be square and truly dressed. Rivet holes shall be 
accurately spaced, and the rivets must be of the 
best of quality of iron for the purpose, and com- 
pletely till the holes. 

All rivets with crooked heads or heads not 
formed centrally on the shank, or rivets which are 
loose either in the rivet-hole or under the shoulder, 
shall be cut out and new ones put in their places. 

Rivet-holes shall not be spaced less than 245 
diameters between centres, nor more than 16 times 
the thickness of the thinest outside plate apart— 
nine (9) inches being the maximum pitch allowed 
in plate riveting. 

No rivet-hole shall be less than 1%; diameters 
from the end of a plate, or 14g diameters from the 
side of a plate, nor ever nearer than 14 inches | 
from centre of hole to edge of plate. 

The diameter of the hole shall in no case be more 
than ,, of an inch more than the diameter of the 
rivet. 

When two or more thicknesses of plate are 
riveted together in compressive members the outer 
row of rivets shall not be more than three (8) dia- 
meters from the side edge of the plate. 

All joint rivet holes must beso accurately spaced 
that rivets of the proper size can be passed through 
all the holes in the joint after the parts are placed 
in position, without the use of drift pins. 

Unless abutting surfaces are machine-faced the 
transmission of compressive strains shall be con- 
sidered as entirely through the medium of rivets 
and connection plates, and these must be propor- 
tioned accordingly. 

No inaccurate or otherwise defective work will 
be accepted under any circumstances in connec- 
tion joints of riveted work. 

In members consisting of two or more pieces of | 
shape iron connected by lattice or lacing bars, 
there shall be connection plates af each end, the 
row of rivets in which shall not be less than one 
diameter of the member in length. 

In all posts and chords the connecting rivets 
within two diameters of the ends shall be equal to 
the sectional area of the joined pieces, and in posts 
and elsewhere in all riveted work the distance be- 
tween rivet supports across the plate shall not ex- 
ceed thirty (30) times the thickness of the plate, 
and no closed section shall have members of less 
thickness than ,', of one inch. 

All rivets in splice or tension joints must be 
symmetrically arranged so that each half of a ten- 
sion member or splice plate will have the same | 
uncut area on each side of its centre line. 

For riveted members in compression the rivet 


inch on the spindle-bearing. 

If a Sellers centre is aan the rotating load per 
lineal inch on the steel rollers shall not exceed that 
given by the following formula for steel rollers on 
steel plates : 


P=4/3.072,000.d_ in which formula 


P=pressure per lineal inch of roller, and 
d=mean diameter in inches. 


If a rim-bearing table is used, the circular girder 
must be of sufficient strength at the points of ap- 
plication of the load to carry the weight when the 
span is loaded, to the adjoining wheels, in case the 
wheel immediately under the point of support is 
not bearing. With this class of table the wheels 
must be faced to an exact size, the upper and lower 
wheel tracks planed to the true bevel, be of a face 
3¢ of an inch wider than the tread of the wheels, 
and during the rotation of the span all the wheels 
must turn. 

The load per lineal inch of face of wheel while 
the span is turning shall not exceed that given by 
the formula 


P= 4/352,000.d 
for cast-iron wheels upon wrought-iron wheel 
track. 
For cast-iron wheels upon cast-iron wheel track, 
the load per lineal inch of face of wheel while the 


span is turning shall not exceed that given by the 
formula 


P=y 222,229.d 


For steel wheels upon steel track, use the follow- 


‘ing formula as to limit of pressure per lineal inch | tests as he may deem 


of wheel face, viz.: 
P=4/1,296,000.d 
For steel wheels upon wrought-iron track, use 
P=y/ 1,024,000.d 


And for steel wheels upon cast-iron wheel-track, 
use the formula 


=4 850,000.d 

The edges of the rim of the bearing and trailing 
wheels will be beveled to an angle of 45° from the 
line of face for a width of 34 inch on each side, and 
the tread will be of the width necessary to meet 
the requirements of the given formule as to limit 
of pressure ; and the metal forming 
that forming the web and hub of the wheel shall 


| paint and boiled oil on the inclosed surface, and one 
— en the exterior surface before leaving the 
op. 
| All turned and faced parts to receive a coat of 
| tallow mixed with white lead before shipment. 
| All rivets driven at the bridge site shall receive one 
| coat of paint and all nuts must be checked. 
| Inall the exposed iron work, inclosed spaces 
| must be so constructed or provision made so as to 
| prevent the lodgment of water. 
| Any work or part necessary to a the en- 
| tire structure in all respects in a first class manner, 
| and which is not definitely specified herein, shall be 
| supplied without extra charge by the contractor, 
;and to the entire satisfaction of the Engineer 
| of said Railway Company. 
| All detail drawings, before going into the shop 
to be worked from, shail be submitted for the 
—- of the Chief Engineer; and no work 
shall be begun or finished according to drawings 
which have not received his approval and sign:- 
ture ; but such approval and signature. will not ic- 
lieve the contractor from making good at his ex- 
pense any error in said drawings that may, through 
oversight, escape the observation of said Chief 
Engineer. 
ests.—A skilled inspector will be retained by 
the Railway Company, who will examine and test 
the iron at the rolling-mii! before it leaves for the 
shop, and who will have the shop work under his 
constant supervision, with full power of rejection 
whenever the ifications are not complied with. 
The said eer of the Railway Company shall 
| have the privi of selecting, at any time before 
the erection of the bridge, any of the manutac- 
tured iron members and submit the same to such 
roper, and should any of 
| the members thus fail to be of the standard 
demanded, this will be considered sufficient evi- 
dence that the iron for the bridge does not comply 
with the ification, and will cause eee 
Reasunable compensation will be for all 
finished material of good quality destroyed in mak- 
ing such tests. 
bars subject to tensile strain shall be tested 
by the contractor, under the direction of said in- 
spector of the Railway Company, to 18,000 Ibs. per * 
square inch of sectional area. 
On a the ae after 
rent use for one day, be tested 
loaded approximately, maximum specified, 
and after i the spans for thirty min- 
utes and then removed, no set should 
¢ Works, etc.—The Railway Company will 


in cur- 


said rim and | take 
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remove the present single track wooden bridge on 


the site of the p structure, support the 
track on a pile bri and build the masonry 
centre r and abutments of such dimensions 

ights as will meet the requirements of the 


and 

said structure—wil!l furnish and put in the lower 
falsework for erecting the new span, and also 
furnish the necessary timber for the upper false 
work. The work of erecting the upper false 
work, and also of the structure, shall be done by 
and at the expense of the contractor, without in- 
terfering with the of trains, and under re- 


—, to be approved by the Superintendent of 
Railway Company. 


The upper false works necessary for erecting the 
structure shall be removed by and at the expense 
of the contractor on completion of the work. The 
lower false works will be removed by the Railway 
Company. sa 
The Railway track iron and cross ties will be 
furnished and placed in the structure by the Rail- 
way Company. 


- —__-_ o-oo 
AMERICAN INSTITUTE OF MINING ENGI- 
NEERS. ° 


Easton, Pa., Jan. 1, 1879. 

At the annual meeting of the Institute, held 
in Chattanooga, May, 1878, the rules were amended 
by changing the time of the annual meeting from 
the fourth Tuesday of May to the third Tuesday 
of February. The Council of the Institute has ac- 
cepted the accompanying cordial invitation of citi- 
zers of Baltimore, and the next annual meeting 
will be held inthat city. Due notice will be given 
of — arrangements for the oe 

‘The usual election of officers will take place at 
this meeting, viz. : A president, a secretary, and 
a treasurer, to serve each one year; three vice- 
presidents, to serve two years; and three man- 
agers, to serve three years. The payment of dues 
has been so adjusted that members who have paid 
pt sad 1879, will pay eight dollars to February, 
1880. 

Members are uested to give timely notice to 
the Secretary of their intention to read papers at 
this meeting. Ifthe papers are presented in time, 
they will be printed and distributed in advance of 
the meeting. 

The sixth volume of ‘‘ Transactions” is in press, 
and will, it is expected, be issued the earl rt of 
February. Those wishing copies bound in half 
morocco, uniform with the binding of previous 
volumes, will please send seventy-five cents in 
postage stamps to the Secretary. The volume will 
not be sent to those in arrears for dues for the cur- 
rent year. 

Yours respectfully, 
THomas M. Drown, Secretary. 
To the American Institule of Mining Engineers : 
Learning that the American Institute of Minin 
ineers, composed of mining and mechanica 
sere . Semin | eee, directly 
i y in the its of mining 
and eres propose to hold the annual Febru- 
meeting in Baltimore, 
e, the undersigned, citizens of Baltimore, in- 
terested and in the arts and manufactures 





can Institute of Mining Engineers a cordial invita- 
tion to visit our city, and further to express the 
wish to promote, as far as practicable, the objects 
of the annual meeting to be held in Baltimore 
gity. February, 1879. 





yman, \Ferd. C. Latrobe, 
R. Garrett & Sons, William Keyser, 
N. H. Hutton, R. Norris, Jr., 
Engineer Harbor Board. John H. B/ Latrobe, 
H McShane & Co., |Robert K. Martin, 
Charles F. Mayer, Pope, Cole & Co., 
James A. Gary, Decatur H, Miller, 
James H. Bond, |Wm. E. Hooper & Sons, 
Pres. Maryland Inst. Poole & Hunt, 


C. Morton Stewart & Co., W. N. Bolling. 
DECEMBER, 1878. 





GENERAL INTELLIGENCE, 


We solicit piomet ublish i 
Bap tiy x dge fae hems vt i tadaeae” 
GAS AND WATER. 


The Tecumseh (Mich.) water-works were frozen 
up during the recent ‘‘ cold snap.” No water could 
from the pipes. 


be obtained 


The Niles (Mich.) water-works were sold Dec. 30, 
at sheriff sale to Thos. Gaines, one of the creditors, 


who was the highest bidder. His bid was $2,000. 


ENGINEERING NEWS. 


Company on the evening of the 9th inst. caused 
sudden darkness to fall upon most of that city, to 
the no small consternation of pleasure-seekers, 
public officers and actors. 


The City Council of Camden, N. J., have passed 
an ordinance abolishing the office of Chief Engineer 
of the water-works of that city, to take effect upon 
the expiration of the term of office of the present 
incumbent, Robert T. Dunham, C. E. 


The total length of pipe laid during the year 1878 
in Buffalo was 1 mile 745 feet 2 inches, of which 
4,318 feet are on the Holly Supply. The total 
length of pipe relaid during the year 1878 was 323 
feet 10 inches. This city now has nearly 95 miles 
of pipes. 

The Board of Public Works of Cincinnati, on the 
7th inst., appointed Messrs. John W. Hill, Christ- 
Ahrens and Arthur B. Moore, as experts to report 
on the new pumping-engines constructed by engi- 
neer Americus Warden for the Hunt street pump- 
ing-house. 


It is stated that in Iroquois County, Ill, 58,500,- 
000 gallons of water are supplied daily by artesian 
wells for the irrigation of land. These wells do not 
in any instance exceed 75 feet in depth; they are 
of small bore, and within a radius of 20 milesthere 
are 200 of them. 


S. A. Beers & Co., of this city, have asked of the 
city of New Britain, Conn., permission to lay gas- 
pipes through the streets, and have agreed, if the 

rmission is granted, to furnish gas for each street 
amp, until midnight each night, for 10 cents, and 
to furnish gas all night for 14 cents. 


The Circleville (O.) Gas Company has reduced 
the price to $2.75. Their friends advised a reduc- 
tion of $2.50, but it wasn’t made. Meanwhile, 
during cold weather, the quality of gas is execra- 
ble, and the quantity burnable greatly reduced by 
freezing of pipes, so that many of the merchants 
use oil in their stores. 


The San Francisco Post says that the 6,000-can- 
dle Brush electric machine, placed in the Union 
Foundry, was lately put in operation and found to 
work well. The new light illuminated the whole 
interior of the foundry, and, compared with its 
daylight radiance, the few gas jets burning seemed 
like the rushlights of the olden time. 


The Senate of Minnesota, on the Sth inst., or- 
dered the appointment of a special committee on 
Drive-Wells, with reference to the proceedings 
of patentees who are endeavoring to collect an ex- 
cessive royalty from thousands in this State who 
have used these wells for years, having paid for 
them to former claimants of the patent. 


From the report of the Mayor of Buffalo for 1878 
we clip the following concerning the water-works 
of that city: The average dail supply of water 
for the-year 1878 was 12-374,205 gallons. Increase 
of daily supply over that of 1877, was 683,024 gal- 
lons. Total receipts for the year to Dec. 24 inclu- 
sive, is $199,888.68. Total operating expenses to 
Dec. 24, inclusive, is $51,229.75. 


The council committee on water-works at Min- 
neapolis, Minn., were in session on the 10th inst., 
talking about water-wheels.. They have decided 
to put new wheels and flumes into the city water- 
works, and the friends of various wheels are each 
anxious to furnish their make. The committee 
decided, finally, to subject all the rival wheels to 
a thorough test, and then accept the one that 
proves itself the best. 


The water department, Chicago, through its 
chiefs, has given notice that persons who are in 
the habit of towing their taps to run during the 
night to prevent freezing are in danger of losing 
their supplies because men are to be sent around to 
discover the waste and shut off all such. The 
water-works are now pumping from seventy to 
seventy-five millions of gallons per day, and thac is 
considered to be too much. 


The Auburn (Me.) Aqueduct Company petitions 
the Legislature for the right to extend a 12-inch 
pipe to Lake Auburn. 
pure water, the present aqueduct water at certain 
seasons being ink and the elevation'’of the source 
of supply insufficient. The extension of the mains 
to Lake Auburn will give the city a generous su 
ply of pure water, sufficient additional head to 
of great value to the water service. 

The city fathers of Chicago recently a res- 
olution A my ene ge for gas exorbitant. 
The gas com! to lower their prices 
and city council have accordingly a res- 
to take effect on the Ist 


e city is in great need of | 
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and they will be run with a force of only four 
men. eir cost, together with that of laying the 
mains, will approximate $125,000, nearly $60,000 
of which amount has been expended for labor. 
The gas will be manufactured by the Lowe process. 
Over three hundred names are pledged to take gas 
from this opposition. 


The Chicago Tribune says that the Milwaukee 
Board of Public Works became alarmed during the 
recent cold term concerning the water supply of 
the city. The waste consequent upon keeping 
water-taps open to prevent pipes from freezing 
Was so great that the pumping-engines could not 
fill the reservoir, although worked to full capacity 
night and day. This waste, together with the 
danger of the clogging of the receiving pipe through 
the accumulation of slush ice, caused fear of a 
water famine in case of the slightest derangement 
of the machinery or the occurrence of a serious 
fire. 


The city authorities of Chicago, on the 11th inst., 
gave up, for a time, their effort to open the chan- 
nel to the water-works crib by the use of dyna- 
mite cartridges, the employment of several of 
which resulted disastrously to the windows of the 
light-house and some of the manufacturing estab- 
lishments along the river. The city has lately been 
getting its water supply from the old shore open- 
ing, which is kept free from ice by the constant 
labor of three men. The gate openings at the crib 
are badly blocked up with ice, which the force out 
there is insufficient to remove. It is considered, 
however, that a southwest wind, when one comes, 
will carry it off into the lake and rid the crib: of 
its present obstruction. 


A committee appointed by the Municipal As- 
sembly of St. Louis, to confer with a committee of 
the gas-light company of that city concerning a 
compromise of the litigation between the city and 
the company met on the 12th inst. The gas com- 
pany submitted a proposition to release the city of 
all unpaid claims for gas amounting to $826,000, to 
sell gas at two dollars and a quarter per thousand, to 
pay costs of suit and release the city from all dam- 
ages, the city to secure the decree of the Su- 
preme Court, reversing the decree ofthe Circuit 
Court, and to turn over to the company al! the 
works and records and property held by the city, 
and execute a full discharge of all claims against 
the company. The city’s committee were to con- 
sider the proposition. 


Ata meeting of the Water Commissioners of 
Lewiston, Me., held in that city on the 11th inst., 
a communication was received from M. M. Tidd, 
C, E., the engineer under whose direction the Lew- 
iston water-works have just been constructed, re- 
signing his position in view of the completion of 
the works. The Comunissioners passed the follow- 
ing resolution unanimously : 

_“ Resolved, That, in accepting the resignation of our en- 
gineer, M. M. Tidd, Esq., we desire to express our full appre- 
ciation of the valuable services rendered by him in the con- 
struction of our water-works, and we tender him our thanks, 
in behalf of the citizens we represent, for the successful re- 
sult of his careful inauguration and coustant supervision of 
the work. We trust that like success may attend him pro- 
fessionally in any work of the kind he may have cha of 
in the future. Per order Water Commissioners City of Lew- 
iston.”” 


STREETS, DRAINAGE, ETC. 


Buffalo paved 5.043 miles of street and built 3.39 
miles of sewer during 1878. 


No sewers were constructed in Pittsburgh, Pa., 
during the past year, and but 0.44 of a mile of 
street were graded and paved. 


Captain James B. Eads has prepared a plan fo 
the reclamation of the Potomac river-front an 
the improvement of the sewerage of Washington, 


_ The City of Chicago, on the 8th inst., filed a pe- 

tition to have the damages ascertained for con- 
os the property to be used as a pumping- 
station for the Fullerton avenue conduit. 


The De ment of Public Works, Chicago, have 
advertised for proposals for machinery for the Ful- 
lerton avenue conduit. One of the objects of the 
advertisement is to ascertain the cost of the neces- 
saly apparatus, so that, in case the $72,000 already 
appropriated (and not all collected) be not suf- 
ficient, provision can be made therefor in the ap- 


p- | propriations of this year. 


Mr. Thomas Evershed, of Rochester, connected 
with the office of the State Engineer, has been in 
Buffalo, N. Y., for the purpose of conferring with 
Mayor Scheu in relation to a tunnel under the Erie 
Canal at Black Rock to reach Niagara River, as a 
mouth to the sewer built to drain the northern 


olution, which was inst., part of the city. Mr. Evershed has agreed to 
PP Phe ger parla? A ng non Br gerd that thecity be lighted with oil, in the make estimates, and if the State Engineer should 
the (Pa.) Gb Compiuy to $3 thousand. | cf the gas com toterms. On the | report favorably, the tunnel will probably be built. 
ra | iat. furnishing light were called for.' Communications have been laid before the Cit 
A has been to the Circuit | Copy of proposal will be found in ourcolumns. Pe ore the City 
at St. Louis, Mo. for the it | | Fathers of Hoboken, N. J., asking their early at- 
ment of a receiver to ¢ sk thin eeher.| The Consumers’ Gas Company, of Newburgh, tention to the state of the sewage m and mut 
works in Kansas |B; Aes Pee RES oS ae See time that city. The spot n as ** the meadows,” is 
- ‘on the inst. capacity of the works is i referred to. from which the winds in 

« break in the main of the Pittsburgh (Pa.) Gas hours, ' spring 





180,000 cubic feet of gas every twenty four 


summer blow miasmatic vapors up 
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town, endangering the livesof the whole 4s pes 
tion. Commenting, the Evening Telegram, of this 
city, says: ‘‘ The greater portion of the disease of 
modern life are the baneful results of bad sewage 
in our towns and villages, and the sooner some de- 
cided action ig taken in the matter the better it 
will be for humanity at large.” 


A Joliet (I).) paper says : ‘‘ The discovery of 
a remedy for or a means of relief from the fear- 
ful stench which comes down the canal under the 
ice from Bridgeport, escaping as the water flows 
over the dams in this city, and poisoning the 
whole atmosphere, chiefly interests the residents 
of Joliet at present. Superintendent Thomas has 
been consulted on the subject, but he has no new 
suggestion to make, merely repeating his old one 
of ning the deep cut between Lemont and 
Bridgeport. The only other remedy seems to be a 
ship canal. The nuisance in winter, when the 
canal is frozen, as it is at present, keeping the odor 
confined until it reaches this place, is intolerable 
when it escapes, infesting every part of the city.” 


—- ooo -— 


BRIDGES. 


The rivers of East Tennessee have been gorged 
with floating ice, and much danger to the bridges 
was apprehended. 


The old wooden Maine Central railroad bridge, at 
Lewiston, Me., is being removed to make room for 
the new iron bridge. 


The construction of the Lake Shore’s iron bridge 
over the bayou, near the depot, at Toledo, was 
commenced on the 7th inst. 


The rebuilding of the new iron railroad bridge at 
Seymour, Conn., which was carried away by the 
December flood, has been commenced. 

A special town meeting is to be held in Clinton, 
Mass., to-day, for the purpose of acting upon the 
question of building a new highway bridge. 


Gen. John Newton, in response toa request for 
information, has reported to the Common Council, 
of this city, thatthe bridges over the Harlem River 
should be twenty-four feet above tide-water, in 
order to avoid obstructing the Government opera- 
tions at Hell-Gate. 


The bridge over White River, on Kentucky ave- 
nue, Indianapolis, has been posted as dangerous. 
In the spring the commissivners will remove the 
superstructure to the abutments and piers in Perry 
township, on the road from Southport to West 
Newton, and will put up asecure and safe roadway 
in its place, 


The Evening Telegram, of this city, says: ‘‘ The 
taxpayers of the towns of Amsterdam and Florida 
of this State are opposed to adding another span 
to the river bridge at a cost of from $15,000 to 
$20,000, when a few hundred dollars will so 
effectually repair the present dyke and make it 
serviceable for half a century. 


In the Circuit Court in St. Louis, on the 14th 
inst., judgment was entered im favor of Thomas 
Carnegie, of Pittsburgh, Pa., against the Illinois & 
St. Louis Bridge Company in the sum of $135,000. 
This amount is represented by notes given by the 
bridge company to the Keystone Bri Company 
of Pittsburgh, im part payment of contracts, and 
which were assigned to Carnegie. 


The Michigan Central Railroad has contracted 
with the Detroit Bridge & Iron Works for the con- 
struction of a double-track drawbridge over the 
Calumet River, near Calumet, Il. The draw wili 
be 160-feet span, with openings of sixty feet on 
each side of the centre pier for the passage of ves- 
sels. The iron-work will cost $15,000. Work on 
the structure will begin in a few days. 


At a meeting of the Board of Freeholders of 
Newark, N. J., on the 9th inst., the Special Com- 
mittee on the foot-bridge over the canal at New 
street, opposite the Howell factory, presented a 
report recommending that a new iron bridge be 
erected at that point, at an expense of $1,000, and 
that the contract be awarded to A. P. Boller, C. E., 
of New York city. The matter was postponed 
until the next meeting. 


The appeal by the Brooklyn Bridge Trustees 
from ales Barrett's order refusing a writ of 
eremptory mandamus to compel Comptroller 
Kelly to borrow and pay over $1,000,000 to the 
Trustees was heard and decided, the 15th inst., by 
the General Term of the Supreme Court, before 
Chief Justice Davis and Judges Brady and Ingalls. 
Chief-Justice Davis, in giving the decision of the 
Court, says: ‘‘We therefore think that a legal 
right exists on the part of the Trustees, and a 
legal duty on the part of the Comptroller, in this 
matter, and that a mandamus directing the Com 
troller, in pursuance of the statute, to issue bonds 
and pay over the money should be granted.” 


The last report of the Board of Directors of 
New York, Lake Erie & Western Railway Com- 
ny, says: ‘On the main line of road and 
ranches there are 256 bridges—in length, 24,670 


ENGINEERING NEWS. 
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feet, built of wood, and 79 brid 11,679 feet to the State Department that the tests of American an- 
long, built of iron, making on the line 335 bridges, | thracite coal made at the several foundries in Geneva 


over 20 feet span, with a total length of 36, 
feet. The repairs and rebuilding 


-— rebuilding in mee will mn y 50 feet, 
making in two years the repairs and rebuildi f 
15,300 feet out of a total of 36,349 foot Thies 
facts indicate a necessity of large outlays on the 
bridges on the lines, and the further importance 
that, as they come to be rebuilt, it should be with 
the more durable material of stone or iron.” 


By .a vote of 19 to 4, the Common Council of 
Brooklyn has voted to suspend all further pay- 
ments for the East River Bridge until New York 
pays the amount demanded of Comptroller Kelly. 

garding this action, the Commercial Advertiser 
of this city remarks: ‘‘ This action was not unex- 

ted. It means, of course, a dead-lock. The 
imited amount of work done upon the bridge 
since last Spring has been carried on only through 
the aid of advances by the Brooklyn banks ; and 
now that New York hesitates to pay the million, 
and Brooklyn refuses point-blank to pay anything 
until New York consents, there is no help for it. 
The work must stop. Obviously, it is now of the 
utmost importance to push forward as rapidly as 
possible the legal proceedings instituted to obtain 
an accurate definition of the law. Mr. Kelly takes 
the ground, and holds it firmly, that in the present 
uncertain condition of affairs, he cannot reconcile 


bridges included 7,550 feet; the Esupened repairs 
e 7,7 
o 


| have resulted far more favorably than was anticipated. 


1877-78 of | The iron made with the American coal was so much su- 


| perior in firmness, durability and texture to that pro- 
| duced by the coke invariably used throughout Switzer- 
| land, that all manufacturers interested did not hesitate 
| to confess their amazement and gratification at the re- 
| sults of this first experiment, and their intention to pur- 
chase the American coal exclusively in the future.—— 
| The quotations received from the London Stock Ex- 
change do not reflect the feeling of distrust that is said 
by the London journals to prevail in that city concern- 
| ing financial and commercial affairs.——A special dis 
patch from Richmond says that the schemes for settling 
|the Virginia debt submitted by Bonverie and the 
| Barings have been declared acceptable by a two-thirds 
| majority in both houses. The offer of the Funding As- 
| sociation, understood to be for $3,000,000, remains to 
| be considered. Bondholders are invited to a conference 
to be held Jan. 22.—— A comparison of the grain 
| moyement for the week ending on the 15th, with the 
| corresponding week of 1878 shows a decline in the re- 
| ceipts at New York of 230,000 bushels, and at Boston 
of 34,000 bushels; while Baltimore gains 112,000 
' bushels and Philadelphia 120,000 bushels. The receipts 
at Chicago and Milwaukee show a large increase over 
| the same week of 1878, but the shipments from Milwau- 


it with his sense of duty to honor the two requisi- | kee show a falling off of over 200,000 bushels.— 

tions of the Bridge Trustees for $500,000 each ;| Messrs. Dun-Barlow’s annual statement of failures 

but if the Court shall decide that payment may | shows that the amount of liabilities connected with the 

legally be made, he proposes to — The sole | suspensions of 1878 largely exceeded those of any pre- 
ec 


relief, therefore, lies through the decision of the | vious eine heron 
appellate Court. Until itis given, the millions | oe cso yen Se aes ae 


already sunk inthe bridge not only yield no re- | "8? fourth quarter of err oe nee 
turn, but ineokive a huge icannent papeanh equal to, Parse. Wi Inte years, ent | Semtemtde the * lagi 
about $2,000 a day.” ning of a better state of things. —— The tables 
 sesheiiiiead published by Comptroller Knox in his last report 

| showing the ratio of capital to liabilities in banks 

RIVERS, HARBORS, ETC. | in the United States and Great Britain has attracted at- 

State Engineer Seymour expresses the opinion | tention in England and given rise to the question 
that the competition that the New York State | whether the proportion of banking capital to liabilities 
Canals must encounter after the opening of the jn that country is unduly small. The comparison at the 
cae of thzen Waee’ fiat Ey ite vp Mages ath | present time made by Comptroller Knox is especially in- 
of the canal; 2. By deepening it; or 3. By making | Sereating bannato 10. eiewe seaman tex eager Ne 
it free. He also thinks that the deepening of the | of the National banks of the United States than of the 
canal about one foot would enable the boats now | Similar institutions in Great Britain.——The total value 
in use to carry about. 25. per cent. larger cargoes, | of the leading articles of export in building materials 
and with only a slight increase of expenses. The from this port last year amounted to $2,163,654. In 
time occupied in making a trip from Buffalo to 1977 their value was $8,172,418. The decline is gener- 
New York would, however, be lengthened about | ay in the most important descriptions, particularly in 


eight hours. But if the existing standard cargo of ee : 
8,000 bushels is carried, the cin: es po 6: lumber and timber. A commercial contemporary not 


ened by eighteen hours. He would have the work | §iVen to incautious statements, says that nothing but 
done gradually, as circumstances warranted. exceptional immunity from local fires in New York has 
‘ ; ; ees | prevented the compulsory closing of at least a dozen in- 
ss ace é | surance offices during the past year.——The foreign trade 
COMMERCIAL AND FINANCIAL NOTES. | returns for New York for the past year show an increase 
3 | of $86,090,948 in value of merchandise exports and a 

New YORK, Jan. 16, 1879. 


decrease of $25,900,672 in merchandise imports as com- 
There has been great activity in government and | pared with 1877. The amount of specie imported foots 
railroad bonds during the week, while State and city | up $19,150,973, as against $13,107,788 shipped; and of 
bonds have been dull. The leading speculative stocks | merchandise, the exports were $349,414,300, as against 
seem to be those of the Wisconsin roads, of the trunk $30?,188,196 imported. For the year 1878, exports are 
lines and the coal companies. The subscriptions to the thus shown to be $46,226,104 in excess of imports, while 
United States 4 per cents forthe single day—Jan. 14— | in 1877 there was $2,656,728 more of imports than ex- 
reached the enormous total of $15,980,000. Onthe  ports.——Considerable excitement in newspaper and 
14th inst. the Secretary of the Treasury issued the | financial circles has been caused by the news of the new 
eighty-first call for the redemption of 5-20 bonds. The | transatlantic telegraph line. It is thought that the first 
‘call was for #20,000,000, of which $12,000,000 are | issue of thie stock, $8,400,000, will be speedily taken up. 
coupon and $8,000,000 registered bonds. Interest on | The well-known financial sagacity and good management 
the bonds will cease on April 14. This makes $70,000,- | of M. Ponyer-Quertier gives much additional importance 
000 of these bonds called in in the first fourteen days | tothe undertaking. A dispatch from Paris, Jan, 10, states 
of the current year.—Money continues easy, loaning that Ponyer-Quertier’s Franco-American Cable Com- 
on call at 3 per cent., secured by the usual Stock Ex-} pany is declared constituted. The prospectus was issued 
change colaterais, and at 1'4@2 per cent. on govern- | last night. The capital is fixed at 52,000,000 francs, 
men‘*s.——Bar silver was quoted in London yesterday | and the first issue is 42,000,000.- Two cables will be 
at 50d. per ounce, English standard. A cable dispatch | laid—one from Brest to Cape Cod, and the other fram 
from London, Jan. 15, says: “The rise in the price of | Land’s End to Nova Scotia. Both wili be worked via 
silver to 50d. per ounce yesterday was in consequence | St. Pierre.——The Executive Committee of the Eastern 
of the demand for India, and a further advance in In-| and Western Railroads has decided to maintain the 
dian and China exchanges. Germany is not offering any pool intact, and to submit the question of the allotment 
of its stock of silver at the present rates."——Mr. John | of tonnage to arbitration. After considerable discus- 
W. Foster, U. S. Minister to Mexico, writing to the | sion, the Chicago roads agreed to leave the selection of 
State Department, describes the effect the decline in | arbitrators to the presidents of the trunk lines. This 
the price of silver has had on the industries of a double- | decision, it is claimed, will practically establish the East- 
standard country where both metals are treated alike. bound pool in successful operation.——The lumber trade 
He says: ‘‘ The decline in silver which has recently occur- at Chieago is reported to continue good for Janu- 
red in London has had a very unfavorabie influence upon | ary, and prices vary but little, The reports from the 
commercial affairs in Mexico, and indirectly upon all | pine districts are that a large log erop is being secured, 
branches of industry. The basis of «ll monetary trans- | though at a greater cost in some localities than lumber- 
actions in this country is silver. Although the double men calculated on. Across the lake the conditions are ‘* 
standard of gold and silver is provided by law, and the favorable for cheap logging, but at Menomonee and 
government is constantly minting coins of both metals, northward there is very little snow, and all the roads 
fora number of years the gold coinage had commanded a | have to be made by pice water 
considerable premium over silver, and during the past over it; all of which is, sive. The Mississippi dis- 
two or three years gold has not only ceased to be acircu_ trict is also reported to be short of snow. It is a curious 
lating medium, but hasalmost entirely left the country.” fact that none of the violent snow storms extended over 
~The American Consul at Geneva, Switzerland, rc, . rts ‘ these sections. : : - 
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TtciereniNG oN Ews. lic. The term ‘‘dynamo-electric machine” is by magnet, between the arms of which rotates an 


some authorities confined to devices in which induction coil in the form ofa pinion, the cylin- 














GEO. H. FROST, Proprietor. electro magnets are substituted for permanent drical teeth of which are the cores of a series of 

oe - —-—-—- magnets, the term ‘‘ magneto-electric” being. ap- electro-magnets. ~The more important type of 
Tribune Building, New York City. plied to contrivances embodying the latter. This this apparatus, by means of which the elec- 
“ili rat ae ._.... Classification is here adopted. The principle of tric current generated has been divided so 
z ‘SATURDAY, JANUARY. 25, 1879. the apparatus is essentially as follows: If a mag- as to supply several electric lamps, consists of a 


ee oe Abin —__________ net be suddenly placed within a coil of insulated wheel, the spokes of which are electro-magnets, 

We publish i in seiatioe ction a ‘eiiiititielaahiens wise, an induced current will be set up in the wire which rotates within a fixed cylinder. Inside of 
from the King Bridge Company, of Cleveland, in of the coil, provided its ends be inductively con- the latter are several induction coils correspond- 
answer to the letter of Prof. Vose. which appeared "ected. While the magnet is at rest no current jis ing in number to the spokes of the wheel. Each 
in our issue of last week. As we stated, edito- manifested; but, if the magnet be suddenly re- coil gives a separate current. The usual motor 
rially, at that time, the subject is an important moved, a current arises in the coil, the direction for this machine is an 8 horse-power engine, and. 
one, and is worthy of more consideration than it of which is opposite to that of’ the former the number of lights supplied is from 8 to 12. 
has ever received. ENGINEERING News does not °¢- By causing a magnet and a coil of wire The essential feature of the Gramme machine is 
willfully seek to injure the reputation of any per- alternately to withdraw from or approach each the continuous passage of the circular magnet 
son or corporation, and will be pleased to be the Other in rapid succession, momentary-induced through the coil instead of the magnet being in- 
medium through which any subject involving the currents, flowing alternately in an opposite direc- serted and withdrawn as explained in describing 
interests of the public so vitally as that of high- tion, are produced in the wire. These currents are the general features of apparatus of this kind. 
way bridges may be ventilated. If it can stir up similar to those generated in the battery, and for The magnet omg © composed of a group of 
some of the wooden-headed Commissioners of their production it is immaterial whether the mag- soft iron wires over which the enveloping 
Highways to a proper sense of. their responsi- net moves past the soft iron core of the coil or wire = put on in separate insulated coils. 
bilities, it will at least have effected something in ie versd. In practice, however, as {the core and This ring rotates between the poles of the 
this world. coil can be made very light and be easily arranged, ¢lectio-magnets in the dynamo-electric machines 

Oo eee this portion is made movable. and hence the mod- or of the permanent magnet in the 

THE Thursday evening meetings of engineers in ern dynamo or magneto-electric machine consists peto-electric machine. aud the current is taken 
the library of the American Society, inaugurated of a fixed magnet and a moving “ armature,” ‘this from it by wipers. This formof machine is largely 
by the present efficient Secretary. Mr. Bogart, are last name being applied to the coil and its core. used for the electric light. One 
increasing in popularity each week among the 
members, who find the informal conversations of 
the evening very agreeable and instructive. Sev- 
eral very interesting subjects were informally dis- 
cussed on Thursday evening last by the gentlemen 


mag- 


weighing 397 
Of the magneto-electric machines, the principal pounds, making 850 turns per minute, has, with 
forms are the Niaudet-Breguet apparatus, the Al- an expenditure of 2!, horse-power, supplied a light 
liance, and a modification of the Gramme. The equivalent to 8400 candles, The latest form of the 
Breguet machine has electro-magnets, which ro. Gramme machine gives alternating currents which 
tate laterally beside and between permanent mag- may be divided to supply several lights. It differs 
present, and if all the members who can possibly nets. It is especially serviceable where a current from the ordinary apparatus in its ring, which 
attend would make a special effort to goeven once, of high tension but small quantity is desired, and consists of 8 curved electro-magnets, being sta- 
they would find it much easier to be present the hence has been successfully used for exploding tionary, and having a wheel of electro-magnets 
second time. To the engineers who are fully oc- electric fuses for blasting. etc. The Alliance revolving within it. A machine of this class, 
cupied with professional duties, these meetings machine is a very cumbrous apparatus. chiefly weighing 1,250 pounds, moving at 600 revolutions 
ought to be especially valuable, as furnishing the used in French and English light-houses for per minute, and consuming 16 horse-power, has 
opportunity for conversing with the foremost men supplying the current to the electric lights. supplied current to 16 Jablochkoff candles. 
in the profession, and, by the interchange of ideas, It has eight rows of compound horseshoe mag- The Brush machine has an endless band of iron 
getting that knowledge which is not to be had from pets fixed in a massive frame in which rotates #5 a0 armature, on which are grooves in which 
books. Judging from our personal experience, we six bronze wheels on the same axis. each wheel copper wire is wound. This ring revolves verti- 
believe that every engineer who will take the trou- carrying sixteen cores. The whole machine cally between the poles of electro-magnets placed 
ble to attend one of these conversaziones, will weighs about three tons, and its illuminating om each side of it. An apparatus, weighing 475 
find himself amply repaid. power, when driven at a speed of from 350 to 400 pounds and revolving at the rate of 1,340 turns per 
——_ ~~ 0 : . : = ; ; * i iv > >s . 
revolutions per minute, is about that of 2500 sperm minute. has given a light equivale nt to 1,230 can- 
THE New York, Lake Erie & Western Railway dl ho It is f. ; ofuse. The «les, with an-expenditure of 3.26 horse-power. 
have ore h hoeun Saw the candles per hour. It is fast going out of use. I 
prepared their plans for the erection of a large Gramme machine will be noted further on : The Wallace-Farmer machine consists of two 
elevator at Harsimus Cove, Jersey City, and the horseshoe magnets, betw which rotate 
contract for its erection will soon be made. This 11867 thediscovery was made by Dr. Siemens, Sir ee eee ee nan re ere eran oe te 
e. us , 4 : : ries of electro-magnets. There are two sets of ar- 
structure will have a fron on North Riv t Charles Wheatstone and Mr. Varley that if an _in- : a 
‘ tage ver 0 * : td | mature coils ; one set facing each horseshoe magnet. 
90 feet, and will be 304 feet in length and 156 feet duction coil be made to revolve in front of .a soft nat th bs : aa: Del : 
Gitedith.. the cit Wi teach tek tron ae iron framework, instead of before a permanent’ sat t t atm - roa a — dle = hine. 
dk tan, eh tiie GM bn See - et, as in the earlier hines. a small amount: “= er test, a machine welg ung oy pounc s and 
rage capacity w OW, ush- = : ina : rotating at 1,000 revolutions per minute supplied a 
els. In order that a firm foundatio be of residual magnetism always latent in the iron, |. : ; 
m may se- . cal . light equivalent to 440 candles with an expendi- 
cured, the cove will be thoroughly dredged and ®Pécially if it has been once magnetized, causes asin 46 8.80 hoten-rower 
6,000 piles will be driven. Upon these 14 feet of feeble currents to be induced in the coil: and if Prof : s a Pp. TI eS ci 
solid masonry will he reared to'the level of the these currents, or a portion of them, are sent around ene een ene im producing both 
dock. The’ rest of the structure will be of the iron magnet the magnetization of the iron is that Se eal and a oe Pe mh sot 
brick and iron. Two tracks from the main line imeteased. This again produces a proportionate yey *y rs a sm A ra : a Saas Ke me 
wiil Jead to the first floor, which will have sufficient increase in the induced currents in the coil: and or gi ; a a ae easiiaes c > oar wi 
- ’ : : + . f 3 . l +t 5 fine 810 Is a 1¢ relative expenditures © reat Ane 
capavity for twenty cars at one time. The second thus, by a “sas * GREENS SEMEN, Aeon aN fuel, practically, of the electric system by the dy- 
story will contain 306 bins, each 52 feet indepth by tense magnetization Seen ee i i ine ' 
3 Ke pt Ta ibe : . ad namo-electric machines and steam-engine, as com- 
12 feet in width, and having 2 capacity of 5,000 are produced. ‘This discovery, by adding consider- ““ a as oll lacie pear a iH 
bushels. The pier on which it will be built is 1,500 bly to the power of the machines, led toa corres- PES’ 0 ON O° SOA is or i ae 
i. oe , : ‘ ; ‘ . - light is at present as I to 2.2. 
feet in length and 105 in width. - The elevator, on POmding diminution in their bulk and also in a0 eee - 
the north side, will face a long deep canal of suffi- their costliness. Among the best-known devices pip CONDITION OF ENGINEERING IN 
cient width to accommodate the largest ocean of this class are the Siemens machine, which con- ENGLAND. 
steamship. A similar canal, but of slighter depth sists of an induct‘on coil, with lengthwise con- 
for the accommodation of smaller craft, will be sw volutions of copper wire, which is rotated between An English contemporary, in its annual review 
the south side. This great i vement in the curved iron bars, themselves the cores of large of the engineering interests of Great Britain dur- 
seats betreninel: Cuciiicien of a a Weske. Lele electric magnets placed on each side of the induc- ing the past year, notes the universality of the 
Eric & Western Railway has been in contempla- tion coil. The largest Siemens machine, at 350 wide-spread depression in almost every branch of 





tion for some time. revolutions per minute, requires eight horse-power, manufacturing and constructive industry that pre- 
athens and supplies current sufficient for a light of 14,000 vails throughout the kingdom. Cheapened pro- 

MACH LEc. candles. The Ladd machine has two induc- duétion has failed to attract customers; England, 
— aa a i __ tion coils similar to that in the Siemens machine, once the workshop of the world, is now feeling 





one supplying a current which passes around keenly the active competition of- its rivals on 
The dynamo-electric machine may ie anliaea pal tres inclosing electro-magnets, and the other both sides of the Atlantic, and even in its 
an apparatus for the production and collection of sending its current to the electric lamp. Wilde’s own colonies. It says, somewhat mournfully. 
induced currents of dynamo-electricity:; or, mcre machine embodies a Siemens machine, which “It is only too clear that_ we have now to 
strictly, for the transformation of mechanical transmits a current through a large coil, the core to take our place in a race with many runners 
work into electricity. As the successful use of of which acts as a permanent magnet on a second almost as powerful as ourselves, and with nations 
the electric light depends mainly upon the current revolving armature. A machine of this class has_ ‘which have learned to make use of the mineral 
generated and supplied to it by amachine of this | been constructed capable of melting rods of fifteen,’ resources of their countries, and. to imitate us in 
kind, it will be of interest to review briefly the inches in length and one-quarter inch thick. The | those industries which have been the principal 
principal types of apparatus now before the pub- Lontin machize in one form consists of a horseshoe | sources of our wealth.” The especial superiority 
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of American machinery is recognized, and alsothe ever, sees no sensible reason for this alarm. It 
quickness of the American mind to see and act closes its review—which is a long and valuable 
upon the knowledge that what will suit one coun- one, and should be read in full by every engineer 
try will not meet the requirements of all, and to —with the following : 
adapt their trade accordingly. It frankly ac-| ‘* The new light must get a firm hold, in order to 
knowledges the superiority of American Bessemer keep the gas companies simply where they are. 
es ; In 1877 the consumption of in London 
plant, and ascribes English inferiority partly tothe ;, 184,966 thousands of cubic Oot i. 
restrictions placed upon the first licenses, and part- which the companies received a total o 
ly to want of quickness in obtaining information In 1876 the a was 14,456,486 
as to the progress of foreigners in competing. Of cubic feet, for w 


Concerning inventions, as the index of mechanical ;,, pre ne a ety pt tg so —_ S 


progress, the writer does not think the number sumption was augmented rather more than 5 per 
taken out as really denoting very accurately the cent., corresponding to about 78,000 tons of coal. 


advances made in the science and art of mechan- The progress is seen more distinctly when we state 
that betwee 


663,917, 
thousands 


ene iad? oa anil canny, to Teport in person to the Chief of Engineers, at 


JAN. 25; 1879. 


John Blair Scribner, the senior partner in the 
book publishing house of Charles Scribner’s Sons, 
of this city, died from pneumonia on the 20th inst., 
at his residence, No. 21 East Forty-eighth street. 
He was about twenty-six years old, and was, prob- 
ably, the youngest man who ever assumed the 


efor | management of such a great publishing house. 


THE order of June 6, 1878, directing First Lieut. 
F. V. Greene, of the Corps of Engineers, U. 8. A., 


Washington, D. C., is amended so as to direct him 
first to complete the duties upon which he is now 
engaged. Lieut. Greene was the officer detailed by 
this Government to accompany the Russian army 
in its invasion of Turkey, and the work upon which 





ical construction. Inventors run in grooves; a gas in n 1869 and 1877 the consumption of 
ingly, 


c London has increased by one-half. Accord- 
good hit made by one man sets countless others to the electric light must do things if the 


hunting in the same track, and in this servile fol- London gas companies are henceforth to remain as 
lowing of a leader the object of an invention—the they are, without further development. This sta- 


production of something good, besides being new tionary position need not involve loss, and it is 


, : fits would rise. Residual 
—is constantly overlooked; and, ‘‘as inall previous products would not = 
years, so in 1879, hundreds of patents will do now, and these would therefore comman 


. é : :-} better price. The recent display on the premises 
be taken out for constructive changes wien of the Chnastibed Gas teak P 
do not render machines either better or cheaper pag also shown somethin 


|even possible that 


of the ca 


chanical arts has been due to the efforts of men to be studied, namely, how to improve the methods 
who have first mastered the subject with which by which gas is consumed both for lighting and 
they proposed to deal, and who then dealt with it. Tyo 
In the present day this laudable practice is too tain Parliamen powers for hirin 
often inverted, and men who possess the merest stoves and supplying gas fittings, shows a very 
smattering of knowledge first take out patents, “™*° appreciation ot the new order of things.’ 

and only then, if at all, proceed to learn some- | - PERSONALS. 

thing about the principles involved in the action cnlbbenins 

of the machines on which they have claimed to Maj. C. B. Comstock, of the United States Engi- 
improve.” Asa result of this ‘copying process” meer Corps, was in this city last Wednesday. 

by inventors, the writer of the review which we Hon. John J. Parry, of Rome, N. Y., a promi- 
are considering, sees “‘ reason to believe that-im- | nent contractor, died last Tuesday night, at the 
provements in the construction of motive-power | age of 51 years. 

engines are no longer effected ; and that while | E. F. Ruffner, of the United States Engineer 
inventors are hard at work improving the steam | Corps was registered at the Grand Pacific Hotel, 
| Chicago, last week. 


engine, yet no one advances an ounce in the mat- | 
ter of qonnamny. | A. Gottlieb, C. E., President of the Keystone 


The writer advocates the use of machinery ex- Bridge Co., of Pittsburgh, Pa., was in the city dur- 
clusively in the manufacture of steam-engines, ing the past week. 
thus saving the cost of expensive labor, and con- | W. J. Jackson, C. E.. hast appointed Resident 


densation within the cylinder must be lessened to Engineer of the Board of Public Works of Ohio 
save fuel, jacketing being now only a partial rem- | for a term of two years from May 22, 1878. 

edy. As regards motive power other than steam, | Louis A. Nichols; Ci; 18:; tied beat ébeted by the 
Common Council of Chelsea, Mass., City Engineer, 


the writer remarks that there remains a vast field 
i rorked, i hich th pears to be . : 

Saas Fae ten eeasee very lin place of the present incumbent, Joseph R. Carr, 

Jr., C. E. 


few laborers. 
The mechanics of blast-furnaces afford scarcely | 
any room for improvement, and the fact that so| Jesse L. Williams, of Fort Wayne, the oldest 
many furnaces are out of blast issufficient to dis- Civil engineer in Indiana, will donate to the State 
courage any efforts for the present in that direction. | for publication an extensive series of altitudes, the 
The same reason prevails concerning the machinery | Te8ult of many years of his work. 
used in forges and rolling mills. There is progress| N. P. Hill, Senator Chaffee’s prospective suc- 
here, however, in the effort to increase the output. | cessor, was formerly professor of chemistry in 
Theold puddling, or boiling, process still stands su-. Brown University, and is at present Superintend- 
preme, and by it more wrought-iron is made than |ent of the Boston & Colorado smelting works, 
by any of the so-called improved appliances. For | Denver. eae 
consolidating the puddled iron, hammering is still| Lieut. F. P. Gilmore, of the Corps of Engineers, 
principally used in England, while in America U. 8. A., is ordered to duty at the Hydrographic 
squeezing is the favorite process. | Office. Master H. P. McIntosh is detached from 
The proper regulation of rivers, the disposal of | the Hydrographic Office and granted six months’ 
sewage, the prevention of zymotic disease and | leave. 
other matters connected with the question of town | 
drainage have received a great deal of attention | 
from English engineers during the past year, sani- | 


City Engineer E. 8. Chesbrough, of Chicago, on 
the 20th inst., filed his official bond as Commis- 





tary engineering having, in fact, taken the lead at 
home, while railways gave most employment 
abroad, The disposal of the London sewage re- 
mains still the troublous problem of English en- 
gineers, and it is a somewhat singular circum- 
stance to see the foremost engineers of .England 
ranged on opposing sides, and unable to decide as 
to the presence of sewage and mud in a great 
river. 
the Princess Alice steamer directed particular at- 
tention to the presence of sewage in the Thames, 
and it is probable that during the present year 
all-questions relating to sanitary engineering will 
gain even more prominence than in the past. 

The electric light problem has stirred up our 
English cousins more seriously than any other 


; expressing 
people—a singular circumstance indeed, consider- | gret at the death of Rodman Mclivaine, one of 


ing the cheapness of gasin that fortunate little 
island. Our contemporary (The Engineer), how- 


The lamentable accident of the sinking of | 


sioner of Public Works of that city. The bond is 
for $50,000, and the sureties number several of the 
most prominent business men of the city. 

| Nehemiah Osborn, of Rochester, N. Y., is one of 
the largest contractors in the country. Among 
| his recent contracts was the building of the State 
| House in Lansing, Mich., at $1,500,000. Mr. Os- 
| born is eighty years of age and still active. 

| ‘T. D. Lovett, C, E., of Cincinnati, Ohio, former- 
‘ly Consulting Engineer of the Cincinnati Southern 
| Railway, is reported to have entered into a contract 
to. build a railroad from Jaffa, on the Mediter- 
| ranean, a distance of forty miles, to Jerusalem. 

__ The Engineer Corps of the Madeira & Mamore 
| Railroad, met at San Antonio, Brazil, Nov. 19, and 
| passed appropriate resolutions, ing their re- 


ete associates, which occurred a ‘few days previ- 


he is now engaged is the preparation of a full re- 
port upon the Russo-Turkish campaign, in Bulgaria 
and Roumelia. 

Col. John M. Wilson, of the United States Engi- 


ood the market as they oe neer Corps, recently stationed at Portland, Oregon, 


has been appointed to the ‘“‘ Department of the 


pany at Westminster, | Lakes,” with headquarters at Cleveland, Ohio, as 


ilities of |engineer in charge of the improvements of rivers 
than they were before. The progress of the me- gas. Development of another kind will now have | 


and harbors in his district. The Daily Oregonian, 
of Portland, says: ‘‘The very large number of 


heating, and how to cheapen the manufacture. | Col. Wilson’s acquaintances to whom he endeared 
roposal of some of the gas companies, to ob- | himself during his residence in Oregon, will be 
out cooking | giad to know that the ‘lines have fallen to him in 


| pleasant places,’ ” 

| Alexander Hamilton Brainard, a prominent rail- 
road contractor and an influential citizen of Rome, 
|N. Y., died in that city last Sunday, aged 73 
| years. He wasacontractor on the first success-. 
ful railway in this country, then known as the 
Mohawk & Hudson Railroad, now that part of the 
Central-Hudson Railroad from Albany to Schenec- 
tady, fora number of years was connected with 
the New York & Erie Railroad, and afterward, in 
connection with two younger brothers, constructed 
the Central-Hudson Railroad through Rome swamp, 
In 1848 the Brainard Brothers took the contract to 
build all the pile-bridges and culverts on the Hud- 
son River Railroad between New York and Albany, 
John B. Jervis, C. E., being then the chief engi- 
neer of the road. This work was completed in 
1850. In 1853 he removed to Niagara, Canada 
West, and commenced the construction of cars by 
contract on an extensive scale, but disposed of his 
interests in Canada in 1856 and returned tu Rome, 
where he has since resided. 
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SOME NOTES ON SEWERS. 


BY G. G. R. CROES, C. E. 








Written for Enersgrrine News. 

The Twenty-third and Twenty-fourth Wards of 

New York City comprise the territory lying to the 
north of the Harlem River, which was annexed to 
the city in 1874. This district, of about 13,000 
acres, had been for some years under the partial 
jurisdiction of the Park Department, as far as the 
laying out of streets and roads was concerned. 
When annexation to the city was accomplished, 
the same department was intrusted also with the 
designing and construction of the sewerage and 
drainage, as the regulation of this important work 
was justly considered to be intimately connected 
with the establishment of the street system. This 
explains the anomaly of the sewerage of one part 
of the City of New York being under the control 
of the Department of Public Works, and that of 
another part under the Department of Public 
Parks, an arrangement which could only be justi- 
fied under the peculiar circumstances which ex- 
isted at the time of annexation. 
‘The-conditions governing -the two districtsare . 
very different. 
» New York Island has been laid out on the grid- 
iron plan for seventy years. Streets are-cut down 
to nearly level grades, and are paved as soon as 
built upon—indeed, frequently in-advance of the 
erection of any houses. The growth of population 
is first along the lines of the avenues running 
northwardly and theh }y Gegrees laterally on the 
cross streets 2 . : 

Under the system inaugurated by the Croton 
Aqueduct Board’in 1865, and since carried out -by 
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TWENTYTHIRD WARD SEWERAGE. 
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it and its successor, the Department of Public 
Works, the sewerage has been kept a little in ad- 
vance, generally, of the population, and all im- 
provements are made in accordance with plans 
carefully pre-arranged. In the annexed territory, 
on the other hand, the purtions already occupied 
by a more or less dense population were laid out 
with entire want of system, each owner of a farm 
having divided his land to suit his own ideas, ir- 
respective of adjoining property, and clusters of 
houses had grown up here and there on streets 
which led nowhere, and were so laid that access to 
them could only be had by gradients too steep for 
a loaded team to surmount. 

An effort had been made by a special commis- 
sioner in 1868-70, to bring a part of the territory 
into some harmony as regarded street lines and 
grades, and with considerable success so far as the 
more level portion was concerned, but the sewer- 
age was in alamentable condition. 

Scraps of sewers had been built here and there 
under the direction of the town authorities, but 
with entire want of system and generally poorly 
constructed. The first step of the Park Depart- 
ment was to order the construction of the main 
outlet sewer forthe district of Morrisania, already 
quite thickly populated, and which discharged all 
its sewage into a filthy stream called Mill Brook, 
which traversed the whole length of the town, some 
two miles, and which also carried the drainage of 
about 2,000 acres of less thickly settled suburban 
lands further north. This sewer was begun in the 
autumn of 1875, and is still in course of construc- 
tion. It is fully described in the specifications for 
the work (prepared by Gen. G. 8. Greene), which 
were published as an appendix to the American 
edition of ‘‘Latham’s Sanitary Engineering.” 
The plans for the subsidiary drainage of about 
1,000 acres feeding this main sewer were prepared 
in 1876 and 1877 under the direction of the writer, 
and, having been filed in the offices of record de- 
signated by the law, are binding upon the future 
construction of the sewers in that district. 

The fact that most of the streets in the Twenty- 
third Ward are nnpaved and are likely to remain 
so for some years, and that the gradients of many 
are quite steep, served to call for the adoption of a 
form of receiving basin for street washings, dif- 
ferent from that which is used in New York on 
paved streets. It was thought desirable to have 
greater capacity, better facilities for removing sur- 
plus water when cleaning is required, and easier 
means of access to the culvert leading to the sewer 
in case of stoppage. These objects seem to be at- 
tained by the form of basin adopted, and which is 
shown in the accompanying plate. 

This basin is circular, five feet in diameter, and 
three feet deep below the mouth of the culvert. 
Protection against leakage into the soil is had by 
making the bottom of a single piece of flagging on 
a rubble masonry foundation laid in cement, and 


by requiring the exterior eight inches of brick- | 


work to be laid up first and then thoroughly plas- 
tered with cement mortar before the inner ring is 
laid. The *‘ trap” is formed in a cast-iron box, 
galvanized. The water which seals the trap is thus 
prevented from leaking away, and the projecting 
lip of the box gives perfect facilities for bailing the 
water from the basin into the culvert without 
breaking the seal of the trap, as must be done in 
Mr. Shedd’s ‘‘ hood-trap.” 


In order, however, that access may be had to the | 


culvert in case of stoppage,.the trap is formed by 
a piece of blue stone flagging resting on lugs in the 
trap box and cemented to the wall of the basin. 


replaced without tearing up the whole basin. 

To still further guard against stoppage of the 
culvert, the connection with the sewer is always 
made at a manhole, and no curves in the culvert 
are allowed. 

The price now bid by contractors for this type of 
basin averages $105. At the first letting in which 
they were required, in 1877, the average of 20 bids 
was $120.60. 

The plan of manhole for pipe-sewers, shown in 


the plate, differs little from the ordinary type. The | 
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bottom is required to be of a half pipe of sewer- 
pipe, made for the purpose. The manholes at the 
connections with lateral sewers are so arranged as 
to secure continuity of flow in the sewage, and 
as little deflection from its course as possible. 

All manhole covers are mtended to be perfo- 
rated for ventilation. The average price bid for 
manholes complete is $35. 

In laying sewer-pipe in a trench in which a 
large amount of water and quicksand was en- 
countered, rendering it impossible to secure good 
joints in the ordinary method, Mr. E. B. Van Win- 
kle, the engineer of construction, caused a bed 
of mortar to be spread on strips of coarse bagging, 
which were then quickly wrapped around the pipe 
at the joints, and bound with twine. The upper 
half of the collar was then pressed down on the 
‘* poultice.” The bagging was sufficiently porous 
to admit of the mortar passing through to make a 
bond with the collar and pipe, and yet retain the 
cement in shape until it could set. This device 
was found so successful that a provision for its 
use has been inserted in the sewer specifications 
since that time. 

The requirement of a specific tensile strength for 
cement used in sewer construction, which Mr. 
Shedd introduced in Providence, was first incor- 
porated into any New York specifications by Gen. 
Greene in the Mill Brook Sewer contract. The 
strength then required, viz., 50 lbs. per square 
inch for blocks of pure cement exposed to the air 
for thirty minutes and then immersed for twenty- 
four hours, has been retained in all the contracts 
for the Twenty-third Ward sewers, 

Difficulty has been found in keeping the cement 
up to even this standard, so firmly has the custom 
among cewent dealers, of throwing their poor stock 
on the New York market, been established. Both 
the quality and quantity of cement used in one 
contract were improved by making the number of 
barrels used a separate item in the proposals and 
payments. This feature was introduced by Mr. 
Van Winkle, but abandoned by his successor. 

The same difficulty that is experienced in all 
works where contracts are let to the lowest bidder 
on an itemized bid, namely, ‘‘ unbalanced” bids, 
or, in other words, gambling on items, has been 





felt in this work. The remedy for this evil has not 
yet been introduced into practice. The writer be- | 
lieves that a simple one exists. 
~~ O00 0 
TIMBER | RENDERED WATER-PROOF BY 
** CREOSOTING.” 





BY EDWARD R. ANDREWS. 





Written for ENGINEERING News. 

The efficacy of creosote or dead oils of coal tar | 
in preserving timber from decay is partly due to | 
the antiseptic properties of the carbolie and 
cresylic acids contained in it, but largely, if not | 


the timber. 


JAN. 25, 1879. 


Hence the disappointment attenfiing 
every mineral or metallic process, when the tim- 
ber is subjected to alternate dryness and moisture. 

All authorities agree that timber cannot be 
properly creosoted until it has been seasoned by 
the natural or some artificial process of dessication. 
So long as the pores are full of sap and water they 
will not absorb oil. But when the moisture has 
been withdrawn, and the pores thoroughly in- 
jected with creosote oil, for the reasons above 
stated, it is not too much to say that timber thus 
prepared is permanently protected from decay. 
Moreover, experience proves it to be so. 

It is impracticable to inject very porous varieties 
of timber so fully that they will not absorb some 
water. It would be too costly and also unnecessary. 
Dry cypress has been known to absorb 39 lbs. of oil 
or nearly 5 gallons per cubic foot. The specimen of 
the great tree of California, referred to later, ab- 
sorbed nearly twice its weight of oil. But these 
porous varieties absorb oil so uniformly that a 
much smaller quantity will not leave a white spot, 
but darken every fibre. And if every fibre is pro- 
tected, the pores may hold water in suspense with- 
out injury to the wood. One gallon per cubic foot 
isample to fully protect any variety of timber. 
The closer and more compact woods aborb less oil, 
but the spaces between the fibres being smaller and 
hence their power of absorption less, a smaller 
quantity of oil is taken up than by porous woods. 
But almost every variety of timber in use in this 
country, if properly treated, can be made to ab- 
sorb one gallon of oil per cubic foot. 

The following are the results of some careful 
experiments with different varieties of wood, half 
of the specimens being simply dried and the others 
creosoted, to ascertain to what extent wood is 
rendered waterproof by creosoting. The speci- 
mens were soaked during two days in water, 
being carefully weighed before and after soaking. 

Percentage of 

Varieties of wood. water absorbed. 

Spruce, creosoted. ... 3 Seas dt ee 


dried only’. Gv ose Ketllig) apc pape Keitel ’ 





dried UN as oe areata debi deess ‘ 
Oak, a eee ena nn Busan vate Kaltéieainh vay teee.e € 
OE ME ns yincn sa ganseds 909 .2000 
White bireh, eben eyireres spwres” rs ean Peete -1240 
IES bf. oh ahs os seek sae ans cd ened -4300 
Cotton wood, NUR 6''Givn sts el eveweses<s . .3470 
SE ak) Sout chav o¥'es kt ocho Kes ta .7140 
Black gum, see ouiy Bienes vinncrhesth tenors neces ays -1250 
(soled Gigantea, Great tree of California, creo- 
ROIS ssn Sirsa stasnas nae ssoen 4722 
inisticosiccmncsiiasiliiaieein tintin iter tiiactisoaca 
CORRESPONDENCE. 


“DANGEROUS HIGHWAY BRIDGES—THE OTHER SIDE 
OF THE QUESTION. 
EDITOR ENGINEERING NEWS: 
Why we are selected as an awful example, in 


, readily as before, and the destructive agents con- 
‘tained in it act as energetically under the summer. 


chiefly, to the fact that it renders wood water-| your paper of Jan. 18, we are unable tosay. We 
proof. Creosote oil is insoluble in water, and when | can claim fair and honorable dealing for the last 
injected into wood it remains there, surrounding! twenty-one years second to no highway bridge 
the fibres with a protecting film, which keeps out company in the country. We have as much capital 
air and water, and isolates them from contact with and reputation at stake as any of them, and we . 
fermentable substances always absorbed with are jealous of thisreputation. There are two sides 
water. Carbolic acid acts powerfully in coagu-| to the strictures of Prof. Vose, and though these 
lating the albumen of sap, but, being volatile, its particular bridges may not suit his first-class no- 
effects would be only temperary, were it not that| tions, we have built such bridges) many years 
the oil in the outer fibres of the wood absorbs oxy- | without failure. When Prof. Vose charged that 
gen from the atmosphere, resinifies, fills up the | these bridges would break down under the weight 
pores and becomes a sort of fixitive to keep the | of a crowd of people, or be crippled by it, we of- 


/carbolic acid from escaping. For these reasons | fered to load them up to what such weight would 
| creosote oil is superior to every other substance | be, and if the bridge broke down or any part was 
| used in the preservation of timber. 
This can be easily removed when necessary and | 


crippled, to replace it at our own expense with a 

Chloride of zinc, the preservative used in ‘‘ Bur-|new structure. Prof. Vose declines this proposi- 
nettizing” and corrosive sublimate used in *‘ Kyan-| tion. It seems to us a fair one, as we agree the 
izing” only act chemically in coagulating the al-! bridge shall not be crippled. There are good 
bumen of the sap, and that not permanently, an | belies. there are better bridges and there are 
they are very soluble in water, especially when it | best bridges. We build all kinds, just like our 
is at all acid ; they will soon be washed out, and| neighbors. We don’t claim ahy superior virtue 
the wood loses the benefit altogether. But they | over them, but we claim to be as good, and have 
never afford the slightest protection to the wood | our work and our 4usiness record to refer to in 
itself. Timber thus treated will absorb water as | proof thereof in comparison with theirs. 


Respectfully, 
KinG Iron BRIDGE AND MANUFACTURING Co. 


sun as though no effort had been made to preserve! CLEVELAND, Jan. 22, 1879, 








OUR QUERY BOX. 





1. How is the rate for steam heat established in 
the Lockport Steam Heating Works? (b) Is there 
any way that the heat can be metered as in the 
case of gas and water, and thus charge the cus- 

omer for what he actually uses ? 

Answer.—The above, propounded to the Steam 
Heating Company, brought from them the follow- 
ing: ‘‘ A steam meter has been invented by Mr. 
Holly which records accurately the amount of 
steam used by each consumer. The record is made 
by a pencil on a ribbon of paper which is moved by 


steam used, and the time of day at which each radi- 
ator in the house was put on or taken off. Thus 
each consumer pays for what he uses and for no 
more.” If the steam pressure be recorded the heat 
is recorded, since the pressure of steam varies di- 
rectly with its temperature, a certain pressure 
always having a certain temperature. 


2. What is the co-efficient of rupture, in Southern | 


hard or pitch pine in the common formula W = 
8 2 


—z ~ for load in middle and timber supported 
at both ends? band d are the breadth and depth 
in inches, W is the breaking weight at middle in 
Ibs., L is the clear span in feet and s is the co- 
efficient of rupture. 

Answer.—The inquirer is referred to ‘* Wood’s Re- 
sistance of Materials,” edition of 1871, Art. 103, 
and to edition of 1875, Arts. 129 to 134 as the 
sources from which he can obtain the information 
nearest to what he requires. Trautwine gives in 
his ‘‘ Pocket Book” page 185 the co-efficient of 
American(?) Pitch Pine as 550. 


3. Can you inform us as to the perinanency of 
Copies made by the ‘‘ Blue Process” described in 
ENGINEERING NEws last year ? 

Answer,— 

EDITOR ENGINEERING NEWs: 

Your favorof the 16th is before me. For the 
use to which the blue copying process is put by a 
great many persons the permanence of the copy is 
of no consequence, as the detail sheet serves its 
pu in the shop and is destroyed. So far as 
my knowledge of the past use of it in France ex- 
tends, no trouble is found. The copies may fade 


very slightly if exposed to a strong sunlight, but 
not much. 


I believe the blue tint is due to the 
formation of a prussiate of iron, which, like other 
salts of iron used in inks for writing, is not altered 
by any ordinary conditions of use or of exposure. 
Yours truly, P. BARNES. 

SPRINGFIELD, Ill., Jan. 20, 1879. 

4. Can you give me the name of a good work on 
combination bridges ? 

Answer.—W e know of no recent work which treats 
exclusively or even extensively on combination 
bridges. Nota little valuable information, how- 
ever, had be had from Vose’s ‘“‘Manual for Rail- 
road Engineers” and from Whipple’s ‘ Bridge 
Building.” In the first, quite full details from 
good, illustrative examples of this kind of struc- 
ture, are given. 

To QUERISTS.—Please, in making inquiries, to 
give the data as complete as possible. 


culvert” problem in last volume, please give the 
grade or slope in feet per 100? Different views have 
been expressed as to what constitutes a ‘‘ per cent. 
grade.” 


We have several questions left over which will | 


be disposed of next week. 
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THE INSTITUTION OF CIVIL ENGINEERS, 


LONDON, ENGLAND. 


At the meeting on Tuesday, the 10th of Decem- 
Mr. Bateman Fraddent, in the chat 


Furniss Potter, M. = 


the general route 
route | 
decided upon. 


clock-work. The pencil denotes the quantity of Is. Gd. j 


| ore, 
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read on “‘ Railway Work in Japan,” by Mr. W, 
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structure of the smaller bridges was originally of 
timber, but had been renewed with iron. The larger 
bridges were all of the Warren girder type, and asa 
rule of 100-ft. spans. The foundations were on 
brick wells 12 ft. in diameter, and on an average 
about 60 ft. deep. Native examples of engineering 
were chiefly remarkable for their temporary char- 
acter. The usual foundation for the largest build- 
ings was only a few stones on the surface of the 
ground. The natives were very clever in making 
artesian borings for water, and a detailed descri 
tion of the modus Sees was given. The work- 
men were extremely intelligent and industrious, 
especially the carpenters, who were by far the most 
numerous and skillful. The wages of first-class 
carpenters were 1s. 8d. per day ; of blacksmiths, 
of bricklayers and masons, 1s. 5d., and of 
coolies, 11d. Materials found in the country for 
construction were not very good, except timber, 
which was abundant. No limestone possessing 
hydraulic properties had been found. It was im- 
possible to furnish any reliable information as to 
the cost of the works, as the Japanese officials 
avoided giving Vonyee cae on this point to the 
foreign staff. The chief engineering difficulty in 
Japan was the treatment of the water-shed. The 
s of the rivers were nearly all higher than the 
surrounding country, varying from a few feet to 
40 feet, or more. In some instances the railway 
had been taken under the rivers by tunneling, and 
an example of this was given. Asarule, however, 
the rivers were bridged over, and approached by 
steep gradients aod high embankments. The flood 
waters were confined in the rivers by huge banks 
which were gradually built up by the natives, as 
the beds of the river became silted up, and were 
frequently formidable works. The general char- 
acter of the country was a series of highly-culti- 
vated and well-watered plains, bounded by ranges 
of hills of the metamorphic formation. Where 
these hills had to be crossed there would be some 
heavy works. These features were described in de- 
tail. The traffic on the railways already constructed 
was considerable, and it was estimated that on fu- 
ture railways the passenger traffic alone would pay 
a dividend of 7 percent. Notmuch had been done 
in goods traffic, as the existing lines were in com- 
etition with the water communications. In the 
uture development of railway work in Japan, two 
essential points were necessary—greater economy 
of construction and the introduction of English 
capital and enterprise. These could be obtained if 
the principle of surface lines were adopted, and the 
natural jealousy of the government of foreign in- 
terference were abolished. 
nt 9 0 ee — - 


ON THE DIRECT PROCESS OF MAKING 
WROUGHT-IRON AND STEEL.* 





BY CHARLES M. DUPUY, C. E. 

About one year ago I had the honor of address- 
ing this Institute on the direct manufacture of 
iron from the ore. I then briefly referred to the 


various efforts that had been made in that direc- | 


tion, reaching over the best part of the 


tury, and closed the paper by describing a method | 


which, from various e mental and practical 
tests, seemed likely to promise usefulness in the 
arts 


It may be remembered that by this process the 

maceous matter and fluxes, in the proper 
proportions, are ground together and mixed at the 
same time, and then filled into annular sheet-iron 
cases, holding from 100 to 200 pounds. Ten to 
twenty of these cases, with sone between them, 
are subjected to the gradually increasing heat of 
a reverberatory furnace, and in about five hours, 


/on the average, the ore and cases settle down, with- 
Will ‘ Engineer,” who propounded * railway | 
Z + | original height, becoming welded into quite com- 


out work u them, to about one-third their 
pact lumps of iron, interspersed with liquid slag. 
These metal lumps are either then removed sep- 
arately from the , or several of them being 
welded together at the same heat, are forged or 
squeezed and rolled to ‘‘muck-bar.” 


This process differs from all others, and it 1s ex- | 


actly the reverse of the forge-fire and the blast- 
furnace methods. In those, a tuyere conducts a 
stream of oxygen into close contact with the par- 


' ticles of ore, while in this process the moderate 
heat prevents the combination of phosphorus with | 


the iron, while atmosp 
Sat te tansaiied ser -dhenrgts dame the tran 

is or ion - 
sition to metal. It is to this treatmen 
that is ascribed the hi 


ee een eee ne anes, 
influences, and to this the high value for steel 


’ At the time I addressed you I had licensed 
Messrs. Miller 


~ Metcalf & Parkin, of Pittsburgh, 


past cen- | 


heric contact is excluded | 


and in| 


Pa., to work the process at their Crescent Steel 
Works. Their forge and furnace was not com- 
pleted until some time in last January, when for 
several months thereafter they carefully tested 
the iron which was deoxidized with charcoal by 
this method, in the various ways customary to de- 
termine the vulue of iron for high grades of steel. 
The result of these investigations brought forth 
the unqualified indorsement of this firm that the 
iron so produced from our native ores, for steel 
purposes, is equal in every respect to the most 
costly grades of Swedish iron. 

Although the production of fine steel iron, re- 
duced with charcoal by this process, was a step 
forward, yet the consumption of high grades of 
steel is comparatively limited, being mostly used 
only for tools of various kinds requiring great en- 
durance. In order to enlarge the uses of this su- 
perior make of iron, it became apparent that its 
cost must be cheapened by deoxidizing the ore with 
waste anthracite dust or refuse coke-dust, instead 
of charcoal. 

To determine the practical value of anthracite 
dust, a series of more than fifty experiments were 
conducted, during the month of August last, at 
the forge at Reading, Pa. In these experiments, 
with anthracite dust, were used magnetic ore 
from near West Point, N. Y.; Dickinson ore, from 
northern New Jersey; Cornwall ore, from Lebanon 
Co., Pa.; Cumberland Valley ore, from Maryland: 
Hematite ore, from near Newark, Del., beside sev- 
eral other ores found near the line of the Phila- 
delphia and Reading Railroad. 

These ores were worked both separately and 
variously combined, and with one exception, 
in every case, were reduced and forged to 
blooms. The blooms, which were reheated, were 
drawn out smoothly under the hammer. The ten- 
sile strength of one of these bars was tried, and 
found not to exceed 45,000 pounds to the square 
inch. 

A couple of crucibles of steel were made froma 
part of the iron which had been reheated and 
drawn out, and the ingots were forged and used 
for planing tools. They stood forging and temper- 
ing well, comparing favorably, in endurance, with 
steel usually used in planing iron. 

The object of testing iron reduced from the ore 
with anthracite coal-dust, for tool steel, was not 
so much with the expectation that at the first trial 
it would work well in planing iron in competition 
with steel carefully prepared from charcoal iron 
but to determine, in a general way, the quality of 
the metal for steel purposes, of superior quality 
and in large quantities, by the open hearth. The 
result of this crucible test surpassed expectations 
and was very gratifying, from the fact that it is 
believed to have been the first instance where 
good tool steel was ever made by a direct process, 
on a practical scale, from iron deoxidized with an- 
thracite coal-dust, and confirms the belief that an- 
thracite dust will eventually be largely used to 
produce steel of high quality, cheaply, and in large. 
quantities. 

Besides testing the ores before named, at the 
Reading forge, iron scale from the rolls (which is 
| almost pure oxide of iron) was reduced alone with 
janthracite dust, and.was also mingled with ore 
|and anthracite, and in both cases was found to 
forge well into good blooms. 

At the same'time with the foregoing experi- 
ments, the sulpho-oxides or refuse ore, remaining 
after extracting sulphur for sulphuric acid fram 
the iron pyrites, at the New Jersey Chemical 
Works (commonly known to the trade as “ Blue 
Billy”), was also reduced by this process with an- 
thracite coal-dust, and forged well into a bloom. 
This specimen was some time afterward reheated, 
rolled, cut up and piled with about one-third of its 
weight of muck-bar from common puddled iron, 
and plated out well into smooth sheets of No. 26 
iron. This last experiment is not of much value 
for this country, because very litile sulphuric acid 
is made from pyrites, but in Europe probably not 
less than a million tons of this refuse ore is now 
annually almost wasted, because of the difficulty 
| of economically utilizing it. 
| These Reading experiments were the more gra- 
tifying from the fact that the process was quite 
successfully conducted in a reverberatory furnace, 
not well adapted to the purpose. This furnace 
had some time before been specially arranged to 
test the use of anthracite coal-slack, by burning it 
in fires of four or five inches thickness, on what is 
| commonly termed ‘‘ the Wooten grate-bars.” As 
these thin fires required renewal every fifteen or 
twenty minutes, the frequent opening of the door 


t for nishment exposed the ore so often to at- 


ric reoxidation, as to make the furnace un- 
process. Besides this, the fire and 
bridge-walls, which had heen constructed 
ow og cepa yy Aegaary very well raised owing 
| to lowness of the roof, caused the cases of ore 
| to be exposed to the direct action of the blast and 
meant passed through the furnace into the 


| Following up interesting experiments, dur- 
the th of er sand-botto 
ing mao ‘eptember i a tm 
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Works at Pittsburgh, for the purpose of inating 
this ess further, by throwing the lumps 

metal into a Burden Squeezer, and then rolling 
them to ‘‘muck-bar” at the same heat. Hitherto. 


they had usually been forged to blooms under a 
— and rward reheated, to be drawn to 
rs. 


This furnace was operated experimentally with 
32 heats. There was found no difficulty in making 
balls to pass through the squeezer and muck rolls 
at the same heat, just as ordinary puddle balls 
from pig-iron is squeezed and rolled at the same 
heat to muck-bar, but in order to fill the squeezer, 
which required balls of 150 to 200 pounds to secure 
a good compression, it became necessary to weld 
and press several of the lu of metal together 
in the furnace, at a heat so high as to cause the 
alkali to drip more or less from the mass, and 
soften the sund-bottom. As the balls were thus 
compressed and rolled in the fused’sand, an unnec- 
essarily large portion of the iron was thereby cut 
by the sand, and wasted to a silicate of iron, so 
that the yield from Republic ore which, before the 
bottom became softened, produced 53 pounds of 
iron in muck-bar from 100 pounds of ore charged 
and which it was expected would have been 
brought up to 60 pounds of iron from 100 pounds 
of ore, gradually became very much lessened, 
showing conclusively that reduced yield followed 
the softening of the bottom, and determined the 
necessity of a ‘‘ cinder-bottom” in order to save the 
iron. 

To compress and weld several of these masses of 
metal together in the furnace, in order to have 
them enter and fill the squeezer, really comprised 
all the labor ired during the heat. The cases 
were 15 inches diameter and 14 inches high, hold- 
ing about 135,pounds of ore besides the coke and 
fluxes. By making the cases very little larger, say 
16 inches diameter and 16 inches igh. they would 
each produce about 100 pounds of iron, and b 
wiedenwiaie each separately to the squeezer, all 
furnace manipulation of the metal would be 
avoided. Then, aside from maintaining the fire 
and charging and discharging the metal, all the | 
labor really needed during the heat would be to. 
change the damper once or twice, enabling an | 
ordinary heater, to regulate all the furnaces in the | 
largest mill. 

The fire or grate-surface of this Pittsburgh fur- | 
nace was 4 feet square, and the space between the | 
bridge-walls was 9 feet by 5 feet in width. The | 
bottom was of sand, set hard by heat. The) 
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cite mining, mountains of anthracite slack remain | opinion of M. Fréminville, be to a t extent re- 
i | moved by a 1 of the slides, such 
ee isi acre roca geen 
N. 0} a ween ma, to the 
Any process that will not withstand the closest | of she heonne on sehen tran the first cylinder. 
economic scrutiny is justly recognized as value-| In some instances, compound cylinders have been 
less in the arts; it is therefore proper to remark | fitted with four valves on the cylinder ; but 
that the investigations at ing and Pittsburgh | the economy resulting from this application has 
during the past year, al conducted in fur-| not amounted to more than 2, 3, 4, or 5 per cent., 
naces not s y adapted to and often | at the most.—Translated by D. K. C. for Institu- 
amid inconveniences inseparable from experiments | tion of Civil Engineers. 
stll, neverthaloss,, subetextieliy eanticin Wel 918 | soca a 
, nevertheless, su i view | 
heretofore asserted, that a ros, commercial econ- | oe — 
omy cannot fail to result from a systematic work- , At the Twenty-fourth Annual General Meeting 
ing of the process. ; _ | 0f the Society of Engineers, London, held on the 
en it is considered that this mode of making 9th of December, Mr. Robert P. Spice, President 
rees it almost entirely from phosphorus, in the Chair, the following gentlemen were bal- 





iron 


which goes almost altogether into the slag as ex- | loted for and duly elected as the Council and Of- 


plained in my former paper; 
That a furnace at present prices for material and 


labor, in which from one ton to one and a half tons Vice-Presi: 


| ficers of the Society for the year 1879, viz.: As 


President (for the second time), Mr. R. P. Spice; as 
dents, Messrs. J. Bernays, C. Horsley, T 


of blooms may be produced ‘every 24 hours, will| Porter; as other Members of the Council, Messrs 
C 


not cost over $800 to $1,000; 

That a little lime in combination with ore and 
waste coal-slack has been substituted for more ex- 
pensive fluxes and is found sufficient to supply the 
glassy covering for the metal; 

That No. 26 sheet-iron for cases is now found to 
be good enough when plated out from common 
puddle bar, and that the cases. are very simply and 


toms; ; 

That two men, in 10 hours, with a 15 _horse- 
power engine, will grind, mix and fill the cases 
with the ore mixture for 7 tons of blooms; 

That the furnace work is confined to 
discharging and firing the furnace, there being no 
necessity whatever for manipulating the metal 





| dré, for his Pa 
| tricity to the 

'of thanks were unanimously accorded 
ident and Council for 1878; to the Honorary Sec- 
, | retary and Treasurer, Mr. Alfred Williams; to the 


| 
| 


. Barnard, J. Church, 8. Cutler, F. E. Duckham, 
F. W. Hartley, A. Rigg, J. Walker and W. Schén- 
heyder; as Honorary Secretary and Treasurer, Mr. 


Alfred Williams; and as Auditor, Mr. W. H. Ben- 


nett. It was announced by the President that the 


| following premiums had been awarded by the 
| Council fo 

b , Mr. Henry 
cheaply made, needing neither tops nor bot- | 


r nh aw read in year, viz.: To 
8. Copland, for his ron ‘* Modern 
Roadway Construction,” and to Mr. George G. An- 

on the ‘‘ Application of Elec- 
ition of Blasting es.” Votes 
the Pres- 


Acting Secretary, Mr. Perry F. Nursey; and to Mr. 
7. H. Martin and Mr. H. Conradi, for acting as 


from the time it is charged in the furnace until | Scrutineers of the Balloting Lists. 


ht to the hammer or squeezer, thus greatl 
simplifying and im gy what by the edatige 
ee is excessively laborious and expensive 
work; 


That the masses of metal, as one by one they are 
squeezed to blooms, may then be transferred in 
the heated state, to the open-hearth bath, and 
there quickly melted along with the other steel- 
making material for the highest quality of steel— 


be clearly understood that in localitiesas favorabl 
situated, for instance, as the line of the Philadel- 
phia & Reading Railroad, wh 


ere Cornwall and | 


SPECIFICATIONS FOR RECEIVING BASIN 
AND SEWER CONNECTION. 


1. The work to be done is to furnish all materials, 
tools and labor, and to excavate for, and construct 
and complete in all respects, a receiving basin and 





| sewer connection and man-hole at———-- 
When all these points are well considered it may | 


2. The receiving basin will be of the form and 
plan adopted by the Department of Public Parks 
on the August, 1877. 

3. The excavation for the basin will be circular 


flue-bridge was built up within 3 inches of the roof. | other ores can be laid down at an average of $3) in form and not less than nine and one-half feet in 


The stack was 18 inches square inside. A fan- 
blast was used, part of the air passing under the | 
grate-bars, and part, being heated, was passed | 
through and over the fire-bridge. 

In these several experiments it was found that 
although the opening between the flue-bridge and | 


bustion into the stack was lessened more than | 
one-half the size from what it was, when, with | 
less capacity, the furnace had been used for heat- | 


ing scrap-iron, still the heat was so intense as to the freight, offering favorable manufacturing ad- | 


soften and render useless the damper rod at the | 
top of the stack, which had previously stood 12) 
years, requiring renewal three times during these | 
experiments. The conclusion drawn from these | 
accidents, was that the grate-surface of this fur- | 
nace was amply sufficient to supply the accumu- | 
lating heat for a length of 14 or 15 feet between the | 
bridge-walls in of 9 feet, thereby nearly | 
doubling’ the capacity of the furnace with the’ 
same consumption of fuel. 1 
Expensive fluxes, such as soda, manganese, etc., | 
have een abandoned, as it has been now conclu- 
sively proved that a proper mixture of aluminous 
and silicious ores with lime, to produce a non- 
flowing glassy slag, is all that is required. This 
glassy slag being mingled among the icles of | 
ore, covers and seals them from reoxidation from | 
furnace heat during the process of reduction. | 
When either of these glass-making constituents are | 
not available, in the proper wy ar mre in the ore, 
ordinary sand or clay, in the } open proportions | 
may be added to the lime and mixed together, 
without injury to the metal, as the glass is readily | 
compressed out of the iron by the hammer or 


During these experiments, No. 26 sheet-iron was 
rolled out at the mill from common puddle bar, 
being found to answer 'y as tvell for cases as | 
well-finished sheets from the best iron. 

It has now been demonstrated that steel | 
can be made by this process from iron deoxidized | 
either with charcoal, anthracite dust or coke dust. | 
The carbon in all these fuels being alike, and as 
the ash of either, along with the earthy impurities 
of the ore, be they more or less, may be readily re- 
duced to a glass, by a proper mixture of lime and 
ores, through chemical analysis, and so utilized as 
a covering of the metal during deoxidation, and 
compressed from it afterward, it follows the 
truest commercial economy is found in using that | 
form of carbon which is of least value. } 

In the coke-making bituminous the | 
refuse coke dust is disposed of in waste and | 
often burnt; while from the beginning of anthra- ' 


| 


eases “y of the exhaust steam to a suitable extent ; 


per ton, and where anthracite fuel and coal dust 
may be obtained proporkceshy low—that blooms 
on a large practical working scale, nearly freed 


| from ey may be manufactured equally as 


good for $18 or $20 per ton, as now costs from $38 


to $50 per ton. Similarly great inducements are 


fuel and ore can be br 
same cost. 
correspondingly low, and coke dust can be had for 


ht together at about the 


van : 

In a few words, this process offers a cheap mode 
of making a high Ss metal for steel, by an 
inexpensive t, enabling manufacturers to util- 
ize idle rolling mills at trifling cost. 





COMPOUND _STEAM-ENGINES COMPARE 
WITH THE CORLISS ENGINE. 


BY M. FREMINVILLE. 


(Annales Industrielles, July, 1878, col. 86.) 

At a conference held by M. Freminvitie, in Which 
he noticed the steam-engines at the Exhibition of 
1878, he traced the history of the successive im- 
provements in the steam-engine ; and, remarking 
that the greater the degree of expansion, the 
= is the degree of refrigeration in the cylin- 

er, he referred to the Pr ient of closing the ex- 
haust before the end return stroke, and the 
compression of the exhaust steam, as a means of 
partially counteracting that kind of loss, and of 
obviating the loss y i i 
der. He maintains t 
may often be considerably augmented by acom- 





‘or “ ~ — the ee m, o more aoe 
imen of t e engine approac es to that correspond- 
Sets Carnot’s cycle. 
gineers, unable completely to annul the logs 
by clearance-space, ad system of four 
valves employed b 
effect that, while M. 
amounting to 5 per cent. of the volume of the 
cylinder, 


q 





- Vide Minutes of Proceedings Inst. ©, E., vol. xlil, p. $36. 


+ Ibid, vol. liii., p. 


roof for the escape of the spent products of com- | likewise offered in Northern New Jersey, where a 


In the bituminous coal region fuel is | 


opted 
Corliss and others to such 
Farcot, with a clearance 


not reduced the consumption of coal 
below from 1% lbs. to 2 lbs. per indicator HP. per 
hour; with the four valves, the clearance-space 
has been reduced to 2 per cent and sometimes to 


1 per cent, and Sere fuel has been 


diameter in the clear, inside of any shoring or brac- 
ing which may be needed. 

4, The bottom of the pit will be not less than 
eight feet below the established grade of the street 
at that ot and _— be oueneaten - such addi- 
pth as may be requi y the Engineer 
to insure good foundation. 

5. If required, a plank foundation will be put in. 

6. If plank is not needed, the bottom will be 
brought up to the proper e with gravelly 
earth, thoroughly rammed with w rammers 
' to the satisfaction of the Engineer. 
| %. If plank are used they must be of sound 2-inch 
| spruce lumber, free from sap-wood, loose knots, 
shakes and other imperfections, laid and spiked as 
ordered. — 
| 8. The foundation will be of rubble masonry laid 

in cement mortar, or it may be in whole or in part 
of concrete if the oo should so direct. 

9. The flooring will be of hammer-dressed North 
River blue stone flaggin: g: three inches thick, in one 
| piece, lowered to place horizontally by a derrick 
| and set in a full bed of mortar and rammed. 
| 10. The walls will be of brick mane and up 
to the level of the lip of the oP will twelve 
inches thick ; above that they be eight inches 
thick, except at the trap. 

11, The exterior ring of eight inches in thickness 
will be first laid up, and the inner surface of the 
same plastered with two coats of cement mortar 
well rubbed on, the second coat being applied 
while the first is still soft, and the two 
| being th uarters of an inch in thickness. The 
| inner ring of brick will then be built up. 
| 12. The trap a cap stone and gutter stone 
| will be of sound durable granite of the dimensions 
|shown on the plans, and hammer-dressed to an 
even surface and cut according to the plans fur- 
'nished by the Engineer. 
| 18. A cast-iron cover of the adopted pattern will 
be fitted to the man-hole. 

14. A wrought-iron guard will be fitted to the 


15. Wrought-iron steps will be built into the 
| 16. A cast-iron trap box will be furnished and - 


built in the wall. 
17. The trap box will be of the dimensions shown 


18. trap -will bef. blue 
pattern. 


equal to the sample in the Engi 
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not 


must be carefully 
replaced, or if 
such point in the Twenty-third Ward as 
neer may designate. Any stones broken or 
y the contractor must be replaced by new 
the cost of the contractor. 


21. The connection with the sewer will be made 
in accordance with the plans and the directions of 
the . 


98. So much of the old sewer as may be found 
necessary will be taken up and relaid with new 


Ppa. At the intersection of the culvert with the 
old sewer, a man-hole will be built, of the pattern 

i on the of sewer man-holes, adepted 
a. Department of Public Parks on Aug. 15, 
1877, as man-hole at culvert connections. 

24. The foundation of man-hole will be of stone 
masonry laid in cement mortar, beginning not 
less than twelve inches below the line of the bot- 
tom of the interior of the sewer at that point. 
Sewer pipes are to be built in and trimmed as 
shown on the plans, and an arch turned over the 
same on a dry-sand joint. 

25. Wrought-iron rods of good quality, of the 
size, length and shape required for steps, are to be 
built in the walls. 

26. Hammer-wrought blue stone is to be fur- 
nished and laid of the form and thickness required, 
as shown on the plan. 

27. A cast-iron man-hole head and cover, free 
from infections and thoroughly clegged, and coat- 
éd with coal-tar varnish, and in dim@hsions weight, 
and quality of iron and in all other respects, simi- 
lar to the pattern adopted by the Department of 
Public Parks on the plan above named, is to be 
fitted to the man-hole. 

28. All trenches must be —— 
during the progress of the wor 
pense of the contractor. 

25. All back-filling must be of earth free from 
stones of over three inches diameter, and must be 
i in in layers of not over six inches, and each 

er rammed thoroughly with wooden rammers 
of such size and weight as the Engineer may direct. 

30. All surplus material from excavation not 
needed for back-filling, will be disposed of as the 
Engineer may direct. Any which may be suitable 
and nested for the will be used for top 
i on the stréets in the vicinity within 500 

eet. 

31. Any not suitable for that will he en- 
tirely removed from the streets by the contractor, 
at his own cost. 

32. All brick used must be good North River 
hard brick, hard burnt throughout, but not vitri- 
fied, of good shape and color. The use of bats, ex- 
cept for closers in circular work, is forbidden. 

. All stone for rubble eens eee be sound 
and durable eae stone, with flat beds and good 
i. and of proper size to make substantial work. 

cept for filling joints, no stone will be less than 
six inches thick, and two square feet area of bed. 

34. All cement must be fresh-burned, finely 
ground American hydraulic cement, capable of 
sustaining a tension of 50 pounds per — inch 
of section, when made into testing blocks exposed 
thirty minutes in air and twenty-four hours in 
water. 

35. No cement must be used unless it has first 
been tested by the Engineer. 

36. All sand for mortar must be clean, sharp, 
silicious sand, screened to such size as the engi- 
neer may direct, and washed if directed 

37. Broken stone 
between one-half inch and three inches, of hard, 
durable free from dust and dirt. 

38. All brick and all stone must be thoroughly 
clean and well wet at the time of laying. 

39. Bricks must be wet by immersion before lay- 


. Mortar will be made in the proportion of one 
barrel (300 lbs.) of cement to two barrels of sand 
shoveled in. The muterials must in all 

this proportion in boxes or 


ones 


free from water 
by and at the ex- 


sf 


injured in 


for concrete must be of sizes 


| on which the pipe will be laid. pipe will be | 
| fitted with a collar of the same quality of stone- 
ternal diameter of from one-half inch to one inch | 
and a half r than the exterior diameter of 
each other in such manner t there shall no 
' shoulder or unevenness along the bottom half of the 
ends of the abutting pi The lower 
collar must be in one piece and the upper half in 

47. The space between the ring and the 
must be as uniform as possible, and must be 
of cement and sand. The joint must be carefully 
out wiped and pointed inside and out and the pipe 

48. All pipes must be fitted together dry and 
matched before being put into the trench. 
teen inches over it, must be of selected earth free 
from stones must be put in with t care in 
ony peas and rammed. 

50. Where directed, the ends of pipe which enter 
masonry. 

51. The brick-work of basin and mar-hole will be 
be struck at the time of laying. 

52. The work will be begun when ordered by the 
or delay to completion. After the masonry and 
pi are all laid, and the covers in place, the 
and willbe examined by the engineer. and any de- 
fects must berectified immediately by the contrac- 

58. In case the street and sidewalks should not 
be graded to the established grade at the 

/such temporary arrangements will be made for 
| the inlet, as may be ordered by the engineer and 


‘flat, and rammed and plank laid wise in it, | 
| ware, not less than five inches wide, and with an_ 
the pi ends of the pipe shall abut i 
pipe on the inside. The shall lap equally the 
not more than two 7 
filled 
with hydraulic cement mortar made of equal 
left clean inside. 

49. The back-filling around the pipe and for fif- 
layers of not more than six inches and thor- 
masonry will be neatly trimmed to the face of the 
laid by templates and forms. All face joints will 
engineer and carried forward without interruption 
whole work must be cleaned out by the contractor, 
tor without extra charge therefor. 
where the receiving basin and man-hole are 

shown on the special plan for the work. 





| GENERAL INTELLIGENCE. 
We solicit and are a 


een any items cf Sent the 


| 


may be furnished us. 


GAS AND WATER. 


San Francisco is finding relief from water oppression 
| by sinking artesian wells. 

The Geo. F. Blake Manufacturing Co. have just fin- 
"ished three large pumps for Cuban parties. 


| Russell & Alexander, of Chicago, have just been 
| awarded the contract for putting in the water-works at 
| Leadville, Col. 


| Anaheim, California, is to have a system of water 
works for distributing water for domestic purposes 
| through the town. 


| The Rutland, Vt., village just issued in the in- 
| terest of the water-works, $20, in amount, have all 
| been disposed of at 2)¢ per cent. premium. 


| The Consumers’ Gas Company, of Newburgh, N. Y., 
| has fixed their price for gas at $2.20 per thousand, with 
| a discount of 10 per cent. on all bills paid on or before 
| the 5th day of each month, making the net price $1.98 
per thousand. 


The City of Paterson, N. J., is 





pires next year, the project of the city’s b new 
works is n agita The city’s annual rental now 
| is about $ 8,000. 

| Cincinnati is clamoring for a reduction in the price 
| of gas to $1.50 per thousand. It is stated that the gas 
| have ignites their readiness to make the re- 
di , if the city will contrac: at that price for the 
term of ten years. 


luced the 
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lars annually. Itis stated 
| private consumers will at once be 
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well rammed, or, if so directed, will be trimmed | furnish gas at $1.50 


f of the! 


pote | 


pen to publish in these 


oy neme with water b 
| a private corporation, and, as the 10-year contract = specto 
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thousand, the comenae. of its 


own expense, to and equip the works, and and 
lay the A local journal thinks: ‘* Independence, 
accom with a saving of forty per cent., is not to 


be despised; and the City Council ht well give a few 
moments to the consideration of this proposition, even 
if they have to interrupt the more congenial work of 
piling up the taxes.” 


From the annual report of the Toronto, Ont , Water- 
Works Committee it is learned that during 1878 the 
number of water takers was increased by 2, , making 
the total number at the beginning of this year 5,750. 
This large increase is attributed to the introduction of 
free services and the reduction of the rates by means of 
the discount allowed for prompt payment. House ser- 
| vices to the number of 2, were laid down during the 

year, making in all 6,707. The Committee believe that 
' at least 1, additional services will be laid during 

1879, the demand for the same being great About one 
and a half miles of street mains were laid down, which 
caused the erection of twenty-nine additional fire hy- 
drants. The actual working expenses of the department 
were $7,700 less than the appropriation, and the reve- 
nue exceeded the estimate by $24,002.49, thus exhibit- 
ing a net surplus of #31,792.49. The net revenue for 
the year amounted to $77,249.71. 


The committee of three appointed by the Board of 
Public Works, of Cincinnati, O., to test the Warden 
compound engine at the Hunt Street Pumping Works, 
in that city, will begin the test next week, it is ex- 

. The test will be of the engine independently, 
and the duty will be based upon the weight of steam 
delivered to the engine during the runs. e complete 
run will cover a period of thirty-six hours without stop. 
The first twelve hours of the night will be duty test, 
during which time the delivery of water will be accu- 
rately estimated from weir readings. The next twelve 
hours will be the same in all «cts as the previous 
twelve hours, except that there will be no actual meas- 
urement of the water delivered. The next twelve hours 
will be a duplicate of the first twelve hours, during 
which the delivery of water will be measured as before. 
Weir readings will be made every ten minutes during 
the duty runs. indicator diagrams will be taken from 
each end of each cylinder every fifteen minutes during 
the entire run of thirty-six hours. The water will be 
tanked to the boilers by accurately measured tanks. 
The primage of steam or water entrained with the steam 
will be measured by a miniature surface condenser. The 
| actual number of double strokes of each pump will be 
noted by accurately tested registers. The receiving and 
| fo head on the pump will be read from gauges 
| specially pre for these tests, as will also the pres- 
| sure in the boiler and receiver between the two cylin- 
| ders of the engine. 


Meeikcieiiaiocdipintn 
STREETS, DRAINAGE, ETC. 

Over 1,000 men and 450 horses were at work remov- 

| ing the snow from the streets of New York last week. 


| City Engineer B. F. Morse, of Cleveland, 0., is about 
| to advertise for 85,000 feet of various kinds of lurhber 
| for the use of the street department of that city. 


| The estimates for appropriations of the Department 
| of Public Works, of Chicago, for the year ending Jan. 

1, 1880, includes $140,000 for street cleaning and re- 
| pairing and $60,000 for street improvements. 


| A contract has been made by the Board of City 

| Works, Brooklyn, N. Y., with George 8. Glendenning to 

clean the sewers and sewer basins of that city for one 

| year at $8,500. There are 312 miles of sewers and 5,800 
ns. 


| 


a | —e repared by the health authorities of Brook- 
lyn. N. Y., shows the ne system and the diseases 

t prevail along the lines of the chief drains and re- 
ceptacles. The map shows simply the line of the drains 
| along the streets, and the houses shaded black in which 
| one or more cases of diphtheria and scarlet fever have 
occurred. The result is very startling and disquieting. 


At a meeting of the Brooklyn Board of Health, on the 
21st inst., a long report was received from Sanitary in- 
r Raymond in reference to the causes which led 

to the death of the late James S. Rockwell, a miilion- 
aire, who owned one of the finest houses on Brooklyn 
eights. Within a short time there were seven cases of 
diphtheria and scarlatina in Mr. Rockwell's house, 
two uf which proved fatal, the owner being one of 
report set forth that the house 
was furnished with all the traps and other appli- 
ances known to plumbers, but all the pipes were 
drained by a 6-inch pipe which descended perpen- 
dicularly—the house ng on a great height—into 
common sewer in street. This pipe was 
trapped, and all the poisonous gases from the Fur- 
street sewer flowed freely into the house. The 
of the Sanitary Inspector is that some of the 
the house became unsealed, and that the tem- 
of the rooms being kept at about 70°, while the 
ture outside was frequently at zero, a vacuum 
produced and the poisonous gases drawn into the 
The report recommended in the phumb- 
house, and the trapping of sewer leading 
Furman street sewer on the outside of the house. 
recommendations contained in the report were 
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BRIDGES. 


t-Iron Bridge Company, of Canton, 0., 
it will pay, a pan dividend of 8 per 
capital stock, Feb. 1. 


iron Cedar 
ae oe “ street, 
The water 
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to be drawn from the pipes. 
Walter Katté, Chief Engineer of the New York Ei 
against the St Louis mminenced an action 
™ ; 
recover the value of a $2,621 note in his poomanon, 
which the Bridge Company failed to 
The contracts upon which the Keystone Bridge Co., of 


ag 
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Pittsburgh, Pa., are en for the Cincinnati South- line to Buffalo and Dunkirk 17,386,439, tons of steel dicate shall subscri once 000. 

ern Railway on the line of their track from Somerset, rails, 1 ari ite tons of iron ru 609,166 cross- cent, bonds, sieuseanens a vi aa aN 

Ky., to Boyce’s Station, near Chattan , embraces ties. 15, of steel rails be uired for re- . . - oo 

thirty-four iron bridges, of a total length of about 15,000 pairs in 1879. In 1877-78 there was cn the Sus- #2 option on June 30 to subscribe for all remaining un- 

lineal feet. quehanna Division po Bm second track, with three sold bonds of this issue. Upon the receipt of the $10,- 
The County Commissioners, at a late meeting, decided cealatamelauee 14 mes Se py and a 00,000 subscription of the syndicate, Secretary Sher- 

to accept the King Iron Bridge Co.’s bid for the bi tro raileg Oe edit ies Of sidings. Twenty- man ised another call for $20,000,000 of the 5-20 

over Walnut Creek, cae oe ae os mene of the 1879, On the main line there are ct'in use 85,147 tons bonds of 1865, consols of 1867. There is little doubt 

Commissioners were absent, the style of bridge was not “ee : > . : x : 

determined upon, but this point was left to be settled at Of irom rails, and on the branc exclusive of side that, with the large influence of these bankers, headed 


the next meeting of the Board. So ine tes a weeks face See ee Ore by the Rothschilds, at work for the four per cents, a 


Judge Shipman, on the 22d, ordered a verdict for profits for the year ending Sept. 30, 1878, was $625,431, great many of them will be sold in Europe. The effect 


$265,411.92 to be entered in the United States Circuit : of this will be to not onl vent id exports, but 
Court, against the Illinois & St. Louis Bridge Co. in , 1%¢ following, taken from Charles Francis Adams, Are gok 


‘ : : : . Jr.'s letter of resignation as Government Director of later to encourage gold imports. It also removes all 
a 7 c T..3 : : : 

oS. = sae. ey ” 1875, Ths bridge company Union Pacific Railroad, is replete with good sense: ‘The apprehension of any disturbance to the markets 
admitted that they made the notes, but said that they come sic eee “er ee one of ad- here by reason of too rapid refunding.—— 
were not due because of the non-completion of an arbi. hi oo : ti y aa aonr Gees y i that me calls for the redemption of bonds issued since 
tration that had been agreed upon under which some of “"* ° seller caine banentina fait the party which must feen-6 follows : Jan. 1, $10,000,000: J 4 
the notes might be returned. necessarily suiter rom aithful performance of his Jan. 1 are as follows: Jan. 1, Seer eee: 
duty. He is the guest of the corporation, lives at its ex- $10,000,000: Jan. 6, $10,000,000; Jan. 8, $10,000,000 ; 
The President of the Poughkeepsie (N. Y.) Bridge Com- pense, accepts every possible attention and hospitality Jan. 11, $10,000,000: J 14, 820,000,000: Jan. 18 
pany has made the following report as to the progress of from its officers, and is paid out of its treasury, and at | ae Oe a Lata ee . Sad ee 
this work: The west, or No. 4, Pier has been sunktoaper- the same time he is expected to criticise openly and | $20,000,000; Jan. 21, $20,000,000; total, $110,000,- 
manent foundation, at thedepth of 97 feet, and is com- truthfully allits defects and shortcomings. [ms long as 000.——The only bonds the Secretary can now call for 

pleted to a height of 20 feet above water, fully demon- this system continues, it is practically inevitable that funding purposes are as follows: 

strating that the plan adopted for ee the piers sub- nothing but services of a purely formal character can be ; 





stantially aud cheaply is the best that could have been de- | expected. The active Government Director «is at best | Five-twenties of 1867...................--..0.+. 220,616,450 
vised. e caisson for Pier No. 3has been sunk toa depth only an honorable spy.” He concludes as follows: * */| oa - eee Be eeaea, Seca acter aoe 
of 95 feet, and will have to be sunk to a further depth of * * ‘‘ As the result of one year’sservice onthe Board, = = ee inmenhitivethie, 
17 feet to “gi . ej ame 9 pare. th — I feel wary clone Set, * it is ped yy cosas hy stands in $452,648,050 
for Pier No. 2 -en launched, and is built tot eight pressing n of immediate and thorough reorganiza- — x -Assistant Sec ‘ ; rese 
of 39 feet from the bottom. The outstanding liabilities of tion. Ro matter who com » it, nothing of any prac- - cae te i os an - co ili rsd 
the company are about $20,000. ; tical value can reaso nably expected from it in the ane a eas ro ak bt b - on H * 
The Park Commissioners of this city, at a meeting on aps Seer tere iescsnlliatiaticgeate Ps ee abt Rap: pomed a 


the 22d inst., adopted a resolution requesting the Com of Congress and gone to the President for signature. It 
troller to fase bends 00 the ammount of 45,000, to-enahio RIVERS, HARBORS, ETC. authorizes the Secretary of the Treasury, in the process 
them to prepare for constructing a suspension bridge City Engineer Chesbrough says the damage arising of refunding th@pational debt, to exchange di ly, at 
over the Harlem River, a short distance north of High from blasting ice at the mouth of Chicago River has r the 4 per cont. bonds of the United States. for the 
Bridge. By an act of the Legislature, passed in 1871, been greatly exagyerated. It will not be more than $500, Liye : = eet pes, 

and known as chapter 534 of the laws of that year, the he thinks; certainly not $1,000. 5-20 bonds outstanding and uncalled for; in any ex- 


Commissioners were authorized to build the bridge at a ‘ os) ‘ change made under the provisions of the act, interest 
pa not more than half a mile north of High Bridge. ,,CO™modore Rodgers, the Chairman of the Light- 


n their preamble to the resolutions adopted on the 22d House Board, expresses himself very emphatically with MAY Sc enee on e aee eeneae . One 
inst., the Commissioners say: “The land for the ap- reference to the a for greater aids to navigation three months.——A dispatch received at Washington, 
proeches on both sides has long been taken and paid for iis ee and Schuylkill rivers in the shape of Jan. 22, from the American Secretary of Legation to 
»y the city, and the amount thereof has been assessed on “8"!-nouses. Japan gives the value of the foreign commerce of that 
Tere ais sito Bekeat ae aa ak or Peta tmnt Bow, Rogie Under country for the ionth of Octiber, 1874 wr fallow: 
use on both sides of the river. The proposed bridge has and Hon. Robert W. Nelson, of Ne _ to represent ‘* Domestic exports, $3,300,000 ; foreign imports, 32,- 


this special advantage, that the shores which it is tocon-' Sentucky in the Commission whose uty it is to inquire 800,000; an excess of exports of 8500,000; imports of 
nect are, at the proposed place of construction, bold and 5 


, p 4 id ' into the steps necessary to be taken in order to improve coin and bullion, $804,264: exports of coin and 
elevated, so that the bridge will be of a height that will the banksot the Mississippi and prevent its overflow, pynion. 726,000: an exc o 4e exports of 
notimpede the navigation of the Harlem River. The and promote the commerce of the ississippi Valley. . ’ ; 28S spec po ' 


unprecedentedly low price of iron and the reduced rate Seo es : . $421,736. Of the domestic exports, raw silk 
of wages render this au especially fitting time for this a a = — eee yong Soop (Mich) nae amounted to $1,475,000, and tea to %376,000.”"— 
: y Sas . © ry ; ourter ; °° 2 e head 0 row Islan , Saginaw ver, ; : a 

aia ee ee ae a wing dam hes been ednateucted. The dam is 900 feet By the report of Superintendent Smyth, of the In- 
itt ‘in — consists of two = * piles six feet surance Department, to the State Senate, at Albany, on 

; i | wide, with a superstructure six feet above low-water ¢ ai : y ‘ : 
RAILROADS. mark, filled in with slabs, with a top dressing of stone. bess — econ, = —— S eee nS 
t na .., ,| The channel side of the pier has also been sheathed Companies since 1869, it appears that thirty-four fire 
_ There are now $1,828 miles of railway in the United with two-inch plank. The actual cost of the work is and marine and twenty-one life have failed since that 
States. ra about $100 more than a sum named inthe year. There are now thirty-seven acting receivers, and 
A railroad train was recently oe near Cuca- oad ; at ee ee seventeen receivers have completed their duties.—— 
monga Station, Cal. by a furious sand-storm. sae Fo wai partalty destroyed by fire in Octoter. 1877, re- The total receipts of quicksilver at San Francisco, for 
wit ee or the ranging from one ta thes foct > paired. ‘The entire length of the pier on the channel 1878 were 62,192 flasks; in 1877, 69,886 flasks. The 


Fee eee aetna ee ank as a guardagainst exports from that city for 1878 amounted to 34,280 

The work on the Cincinnati Southern Railroad has "e- is revetment is 3,528 feet in length. e chan- valued at $1,150,690, During 1877. 

been prosecuted vigorously all winter. The iron bridge 2e! rane et: revetment — and =e bar has been ane 280 ” rth $1 685 a" or ‘an iene 

over Pellets Creek has been completed, and the con- ‘edged 100 feet in width anda uniform depth of 10 was46,280 flasks, wor Peta cle, by 

struction train now runs over the Cumberland River to reverie sae « a by Saen oo the oom far the greater portion goes to China. The quantity 

spout tireen miles from Somerset Ky. tract price for the work was $5.080.68, bat the actual oped there lat year was 20,448 flask, valved. a 
It seems to be quite generally thought by railroad —_ ween $25,000 for the improvement of #703, 988, against 31,210 flasks, valued at $1,112,067in 

lrails have too often failed in eco- Saginaw River, about one-half of which has been ex- 1877.——The first shipment of horned cattle from New 

managers that stee € € 

nomical results. More stringent specifications than pended. The balance will be devoted to further im- Q;jeans is reported by the Picayune of that city. The 

heretofore, and a strict adherence thereto, will be re- provements of the river now projected. Surveys are 





: , i now being made at Zilwaukee, at the New York works, Steamship Memphis, which sailed on Wednesday 15th, 
quired, thas the best results may be afaned. and near the head of Willow Island.” carried sixty head of Kentucky steers, remarkable for 
The Yellow-Fever Cueininn ap er ho Eveitent size and weight. The ocean freight from New Orleans 
Hayes, last year, recently examin ol. D. B. Robin- ce le eet ee cece a aE oR : + 
son, Superintendent of the Mobile & New Orleans Rail- COMMERCIAL AND FINANCIAL NOTES, to Liverpool i 5B mem pet bead than from Montreal, 
road, in relation to the losses of that road by the quar- tiie but the inland cransportation leaving under certain 
antine and epidemic. He estimates the loss from $300,- New York, Jan. 23, 1879. conditions a balance in favor of New Orleans,_— 


000 to $500,000. The stock market continues very active, with a gen- Business at the principal trade centres throughout the 


The latest reports show that there are in operation in eral upward movement. The dealings in Government West and Northwest is quite as promising as it usually 
the United States 3,641 miles of narrow-gauge track. and Railroad bonds are large. On Wednesday the trans- is toward theclose of January. At Chicago, merchants 
eT o on as actions in Lake Shore, Delaware, Lackawana & West- report their sales for the first half of the month to be 
lowa are the next on the list. Ohio has sixteen innum- ern, Erie and the Wisconsin stocks alone reached a total considerably in excess of the corresponding time last 
ber and Pennsylvania seventeen. of 224.000 shares. State bonds, excepting Louisiana year. Collections are also better. Goods are sold on close 
The Sabine Pass & Northwestern Railroad Company consols, have been almost entirely neglected, and the margins, and trade generally, it is conceded, was rarely 
are egy ne gene efforts to push their work to com- sales of City Bank stocks are very occasional——Money ina more heathly position.——The Providence Journal 
vletion, Work, which was suspended last year, will be continues remarkably easy, most of the loans on call, | records a very noticeable improvement in the business 
immediately resumed; and that portion at the northern ‘ ? : : : 
end of the line will be ironed at once. Grading, at this secured by the usual Stock Exchange collaterals, being situation at Fall River. The feeling among manufac- 


yint, will be continued, and a large force of men will made at 2!4 per cent., with occasional loans upon the | turers there is characterized as *‘ not only hopeful, in 
pe : pe 

—— at ge Red a ae ae — same class of securities as low as 2 per cent.; for Gov- view of better prospects, but by present substantial 
nortoward. S$ e) > ant 2 Ww > 


completed in two years. ernments the rate was 1 to 2 per cent.——In foreign ex- gains.” ——English mail dates come down to the 7th 

The route of the proposed Boston (Mass.) elevated rail- change there has been an advance of }¢ percent. in inst. We look in vain through the trade reports for any 
road is from some point in Dorchester, in the neighbor- 60-day bilis, the published quotations now being substantial symptom of improvement. The iron, steel 
hood of Grove Hall, thence through Washington streetin $4,864; for 60-day, and $4.89%; for sight Lills——Bar and metal trades were at the lowest point of depression, 
Dorchester, and Warren street in Boston, to Wash- silver was quoted in London yesterday at 501d. per and the improvement that was looked for with the in- 
ee Se ee ee ome ounce, English standard, The bullion value here of coming of the holidays had not been realized. Textiles, 
and to Causeway street, in the neighborhood of the the 412}¢-grain dollar was about 85}; cents——The however, were exhibiting, if anything, a turn for the 


northern railroad depots, thence rte eee Charles River financial event of the past week was the formation better. 
by the side of some of the bridges to Charlestown square, t. dicate to place the four MAaRKETS.—Iron.—Some increase in the demand for 
i thence on Main street in the Charlestown district to Ca ney Senge 0 ae P - ee 


se ER anion - 7? ‘lle, and cent. bonds in London. The syndicate is composed of American pig is noticed, with a little more trade. .The 
emo a cies to Wintey Hil wthie te to be Seligman Brothers, of London, and J. & W. Seligman, demand for Scotch is only moderate. Scrap does not ap- 
the main road, with branch roads leading to Cambridge, of this city; N. M. Rothschild & Co., of London, and | pear quite as firm.——Steel rails have been placed to a 
to Chelsea, to East Boston, to South Boston, and to August Belmont & Co., of this city: Morton, Rose & considerable extent.—There isan increased demand for 
phen 04 | _ Co., of London, and Morton, Bliss & Co., of this city; J. refiaed petroleuti g¢ Migher ratess The Chicago lum- 
a iolowing berries fs eghen, — Pty ie ae S. Morgan & Co,, of London, and Drexel, Morgan & ber market reports tradé ascontiniting fair, as indicated 
Western Railroad Company, will be of interest : ‘‘ Dur- , Co., of this city. The contract, which was signed at by the shipments, which are much larger than a year 
ing the year 1878 there were used inrepairson themain Washington on the 2ist instant, provides that the syn- ago. Prices remain steady. 
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the recent cold wave causing it to freeze and crack 


badly. 


~- 
THE most vital of the questions now before Con- 


It is eialined that the stone used in the construc- | 
tion of the U. S. Court House and Post-Office| 
building, at Austin, Texas, is too soft and porous, 





ENGINEERING NEWS. 


ENGINEERING IN EWS. liberal premium now offered by any American pub-| 


lisher. A complete copy of ‘‘Humber's Water 


| Supply,” unbound, will be sent by express to any 


| person who will send us ten new subscribers, with 


the money, thirty dollars. This work, bound, has 


heretofore been sold at $60, by American pub- 
lishers. 





Oe we 

THE St. Gothard Tunnel has reached a length of 
13,481 yards—23 yards longer than Mt. Cenis Tun- 
nel—and the two galleries may meet in about a 
year. This is doubtful, however, as the meeting 
of a thick mass of serpentine and schist is antici- 
pated, which will cause no inconsiderable hin- 
drance. The work is described as being terribly 


gress ishow torevive American shipping interests; | severe. The laborers (Italians) are said to return 


while the one most persistently urged and strong-| to the mouth of the tunnel, at the end of a “ shift” | the most favorable results, which in point of ra- 
est “lobbied” is how to secure Government aid | (eight hours), with faces yellow and ghastly, their 


for the Southern Pacific Railroad scheme. 


__ OOOO ee 
WE publish in this issue the communication 
made to the Brunswick (Mv.) Telegraph, by Prof. 
George L. Vose, of Bowdoin College, on ‘‘ Danger- 
ous Highway Bridges,” referred to in our issue of 
Jan. 18; and also the “Reply of the King Iron 
Bridge & Manufacturing Company to Prof. 

Vose,” communicated to the same paper. 


——_——___<9 +0900 —____—_ 

THE Colorado Legislature has passed a joint reso- 
lution of thanks to Dr. F. V. Hayden and his 
assistants, the preamble stating that ‘‘ the publica- 
tions of the reports, views and maps of this survey 
form acollection invaluable alike for the advance- 
ment of science and the development of the mining 
and agricultural interests of this State.” 

——— > 60-00 a 

THE subject of sanitary reform is so important, 
and is now emerging into so prominent a place in | 
engineering practice that any movement calcu- 
lated to create interest in it should be encouraged. 
We take pleasure therefore in calling attention to 
the notice of a meeting to be held in Trenor’s 
Hall, 1,266 Broadway, which is advertised else- 
where. 


Se Ie 6 

THE annual meeting of the American Institute 
of Mining Engineers, to be held on the 18th inst., 
at Baltimore, promises to be an unusually inter- 
esting and profitable one to all members who can 
attend. The place of meeting is very accessible, 
the time is very favorable, the papers to be read 
are on interesting subjects, and that the reception 





of the Institute by the Baltimoreans will be most 
cordial, the kind invitation already extended is a 


sufficient guarantee. Of course every member, 
q 


who can, will go. 


0 00 0 

THE regular meeting of the American Society of 
Civil Engineers will be held at 104 East Twentieth 
street, in this city, at 8 p. m., Wednesday evening, 
the 5th inst., at which Mr. Stephen Chester, the 
prominent electrician, will read a paper cn the 
** Elecivic Light,” which will be discussed at that 
time. The ballots determining the city in which 
the next annual convention will be held will also 
be canvassed. A full attendance of members is 
expected, as the paper to be read will, no doubt, 
be very interesting. 


a 

It is questionable whether ur not, as is the com- 
mon belief, the wear of steel rails increases 
with their hardness. Not a few careful observers 
have concluded that where there has been an in- 
crease in the percentage of carbon, in other words, 
an increase in the hardness of such rails, there has 
been a marked decrease in their durability. Charles 
B. Dudley, chemist, Pennsylvania Railroad, in 
commenting upon this, remarks that the quality 
of material necessary to withstand the disintegrat- 


ing forces peculiar to friction, unlu- 
bricated surfaces and great weights 
—is best expressed by the toughness, and not 
by hardness. 


eh te mere 

WE wish to call attention to the advertisement 
of ‘‘ Back Numbers,” and to notify parties who are 
‘‘short” that application must be made at this of- 
fice instead of at Chicago, Our offer of Baldwin 
Latham’s “‘ Sanitary Engineering” for one new sub- 


bodies streaming with perspiration, and reeling as 
if carrying burdens too heavy forthem. The heat 
is so great that no clothes can be worn. Yet, not- 
withstanding this severity of labor, the workmen 
are said to be cheerful, being treated with every 
consideration by the contractors. Accidents being 
frequent, a surgeon is always on the spot, and 
ample hospital arrangements are made. 
——_p ee oe 

THE invention of Mrs. Walton, designed to 
deaden, to a great extent, the noise made by pass- 
ing trains upon the Metropolitan Elevated Rail- 
way, is producing no little comment among our 
mechanics. From the rather obscure descriptions 
that have come to our notice, the device appears 
similar in principle to one well known and long 
used by blacksmiths—that of placing the anvil in 
a bed of sand to soften the sound of a blow upon 
it. Itissaid that from this Mrs. Walton caught 
her suggestion. Letters patent have not yet been 
issued to the lady, an interference having been de- 
clared at the Patent Office, because of claimed pri- 
ority of invention by another party. Until this is 
decided, and the authenticated details are pub- 
lished, we can be in no position to pronounce upon 
the value of the alleged invention. If we are to 
judge by the descriptions which have been pub- 
lished, its permanent value and utility might be 
seriously questioned. 


THE following resolution recently adopted by the 
Board of Supervisors of Onondaga County, N. Y., 
indicates that that county proposes to avail itself 
of the results of the State Survey : 

By Mr. Clarke : 

Resulved, That the Director of the State Survey be re 
uested to the Board of apes vignma o> Sm Beak a 
nual session, with an on, =. be the nee A - a 
Rm the special committee on equalization. pst 

This isa very sensible move upon the part of the 
Board. Thousands of dollars of taxes are lost by 
the towns each year from the lack of knowledge 
upon the part of assessors of the areas of farms 
valued by them. And in equalizing the valuations 
between the towns in each county, it certainly is 
quite necessary for the committees upon equaliza- 
tion, or county commissioners should have at hand 
accurate areas upon which to form the basis of 
equalization. And the State Survey is the only 
authority which can furnish areas which are ac- 
curate, and cannot be disputed. 





SIX SHOTS IN SIX SECONDS. 


The results of the extended series of tests of 
magazine rifles held at the Springtield, (Mass.), 
arsenal, last spring, have recently been made pub- 
lic in the report of the Chief of Ordnance, U. 8. A. 
They not only show the wonderful capabilities of 
the magazine arm as a weapon — capabilities 
already well recognized in principle, but they ex- 
hibit, first, the remarkable progress made in the 
construction of this form of gun during the last 
few years; second, probably the most 
ever accomplished by any military arm ; 
the long-looked-for victory of the magazine 
over the single breech-loader, and, fourth, 


the weapons have been subjected. 





83 


and May, 1873. About 100 weapons were sub- 
mitted to various-trials, and, in the end, the 
Springfield breech-loading system was adopted for 
use in the U.S. Army. Some few magazine guns 
were experimented upon at this time, and the 
examining board reached the conclusion that ‘‘ the 
| adoption of magazine guns for the military ser- 
vice, by all nations, is only a question of time; 
that whenever an arm shall be devised which shall 
| be as effective as a single breech-loader, as the 
| best of the existing single breech-loading arms, 
}and at the same time shall possess a safe and easily- 
| manipulated magazine «very consideration of pub- 
lic policy will require its adoption.” Of the mag- 
azine guns tested, the Ward-Burton arm then gave 


pidity of fire, showed an average rate of 22.92 
shots per minute. The above opinion on the part 
of the Board, and the performance of the gun we 
have noted, become specially significant in the 
light of the data afforded by the trials of last 
spring. 

Twenty-seven magazine arms were submitted 

| forexamination. The experiments aimed to prove, 
1, safety; 2, rapidity of fire with accuracy, and 
also rapidity of fire at will, the guns being used 
both as single loaders and as magazine arms; 3, 
endurance; 4, behavior while firing defective car- 
tridge; 5, same with dust blown into working 
parts; 6, same with working parts badly rust- 
ed, and, finally, same under excessive charges. 
Lack of space precludes our entering into 
the details of the first regular test in which 
allthe guns participated. The four arms, how- 
ever, which proved most successful were the Win- 
chester, Hotchkiss, Sharps and Remington rifles, 
and these were ordered to supplementary trials dur- 
ing which the pieces were still further rusted, filled 
with dust, subjected to excessive charges, etc. The 
mean time of firing 20 rounds by three enlisted 
men was then noted, the guns being loaded from 
ordinary belt cartridge-boxes and not from their 
magazines. The results were as follows : Sharps, 
2 min. 34 sec. ; Winchester, 1 min. 58 sec. ; Rem- 
ington, 2 min. 20 sec., and Hotchkiss, 1 min. 37 
sec. The Hotchkiss gun thus proving victorious 
was subjected to the final test, the object of which 
was first to show the mean time (of three trials) of 
firing six shots, the piece being brought to the 
shoulder. Asa magazine gun, this was done in 8 
seconds, and as a single-loader in 16 seconds. The 
\Springfield rifle accomplished the same in 18 
seconds, showing an advantage of 2 seconds 
in favor of the magazine gun used as a single 
loader, and the substantial realization of the pre- 
diction of the Board of 1873, that the triumph of 
the magazine gun was “ only a question of time.” 
The last trial of the Hotchkiss gun was for rapidity, 
shots being fired at will, and under these con- 
ditions it achieved the unparalleled feat of firing 
six shots in as many seconds. 

The construction of the gun is notably simple, 
and differs from that of any other weapon of its 
class. It is a bolt gun, and belongs to that diy ision 
of magazine arms which have a fixed chamber 
closed by a movable breech-block, which slides in 
the line of the barrel by direct action. Its essen- 
tial feature is in the feeding mechanism. The 
trigger bends around the magazine tube, and two 
cartridge stops are connected with it, one above 
and one below the cartridges. When the maga- 
zine, which is situated in the stock, is filled, the 
front cartridge is pressed by the action of a spring 
at the bottom of the chamber against the lower 
stops. By pulling the trigger, the lowerstop is de- 
pressed below the level of the magazine, and the 
first cartridge then slips by and bears against the 
under side of the bolt. As the lower stop is de- 
pressed, the upper one descends, checking a second 
cartridge from passing through. When the bolt 
is withdrawn, the first cartridge is driven up 
by the spring into the receiver, while the sec- 
ond one, which has now passed the upper stop, 
is in turn checked by the lowerone. It will be 
seen, therefore, that the pressing of the trigger to 





scriber by any person renewing, is still open. Or; The last extensive test of firearms made by the | fire one cartridge permits the next one partly to 
we give it for two subscriptions, This is the most | Government was conducted in New York in April !enter the receiver, the operation being completed 


34 


when the bolt is withdawn with the empty shell. 
It is hardly necessary to point out how great an 


advance the performances of the Hotchkiss gun of |“ 


1878 show beyond those of the Ward-Burton gun 

of 1873. The inventor is Mr. B. B. Hotchkiss, al- 

ready well known as the originator of the revolv- | 
ing cannon, and the Hotchkiss shell and fuse. The | 
Board charged with the experimenting recommend | 
the gun for adoption in the U. 8, Army. 
— ee | 


ROCKING PIERS FOR VIADUCTS. 


The Lysedal viaduct, situated on the railway 
between Christiana and Fredrikshall, Sweden, 
which has recently been described by Engineering, 
embodies a novel construction, which is aimed to 
protect the structure from the effects of expansion 
and contraction due to alterations of temperature. 
The piers which support the superstructure are 
of wrought-iron with lattice-work web. In the 
longitudinal direction of the viaduct, which is 
some .603 feet in length, there is only a single 
column between each span, possessing no stability 
in itself, and the upper end is allowed to move 
along with the superstructure when the latter ex- 
pands and contracts. The lower end of each pier 
rests on a hinged shoe, so that breaking strains are 
avoided, and the load is always rendered central to 
the pier columns, The movement of iron-work in 
a longitudinal direction is transferred to the one 
abutment on which are the necessary bed-plates 
provided with rollers; on the other the superstruct- 
ure is kept in place by a fixed shoe. With this ar- 
rangement, it is stated that no special expansion- 
joint in the rails is necessary, as the sleepers and 
platforms are quite independent of the expansion 
and contraction of the iron-work. 
eh oe eee 


CORRECTION. 


We beg leave to correct the rather annoying mis- 
take which crept into our volumns last week, by 
which the article on page 26, entitled ‘‘Some Notes 
on Sewers,” from the pen Of the well-known 
Water-Works Engineer, J. J. R. Croes, was erro- | 
neously credited to ‘‘G. G.” R. Croes. In the same 
article, on page 28, 47th line from the top of first 
column, it should read ‘* seemed to call,” instead of 
‘*served to call,” as printed. 

+ so 10-20 


ALLEGHENY CITY (PA.) WATER-WORKS. 
ANNUAL REPORT OF THE SUPERINTENDENT. 


We have received the above report, and from it 
clip the following items: Total quantity of water 
pumped in 1878 was 2,699,441,200 gallons; daily av- 
erage was about 744 million gallons; daily average 
coal consumed, 7135 bushels; the cost of delivering 
water per million gallons was $13.3614; there was | 
$6,604 spent in engine, and $284 in boiler repairs; | 
streets, pipe-laying, &c., cost $36,270; there were | 
2,094 feet of pipe laid, 10 new hydrants were put in | 
and 10 new stop gates. 

Superintendent W. H. Faulkner in his ‘‘ general | 
remarks” accompanying his report, has spoken so | 
plainly concerning the defects of the present ma- 
chinery and appurtenances of the Allegheny | 
Water-Works, that no excuse for a longer delay in | 
remedying them than is unavoidable can be | 
offered. How many and serious the annoyances of | 
the position of a Superintendent of water-works | 
may be, is, we think,.tolerably well shown by the | 
record of Allegheny City during the past year. 
‘*The Lowry Engine,” which has occupied consid- | 
erable space in the daily papers of‘that city, “has | 
been,” the Superintendent says, “ very unsuccess- | 
ful ever since she was put into service,” to which 
cause a large increase in the expenses of the pump- 
ing department is charged. The Superintendent 
gives due credit to the old engines, but says very | 
plainly, that— i 


“The city is paying much more for her | 


water than there is any necessity for” and, ‘it | 
is a question that should be met. squarel 
weighed carefully, whether it would not be 

to replace this old and expensive machi 

soon as practicable by a new -engine, of not 
than ten million i i 
teed to do a high 


tter 
as 


ag shack clad he tone for | 


| gineer 
| Adal 
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a price that would be ees 

or eight years by the difference in the cost of fuel | 
lone, than to continue to use thai, which, although | 

reliable to a certain extent, can never be made to | 

work economically.” 


According to the outspoken Superintendent, the | 
reservoir is a nice thing to havein one’s vicinity. 
‘* Tt has been a source of t expense to the city | 


complaints from residents of ing Garden av- 
enue, and vicinity living immedia behind. it. | 
These people, with experience of July floods in| 
1874, are in constant dread of another inundation, | 
and not without reason, as the hillsides immedi- | 
ately against the banks of the reservoir are con- 
stantly slipping down, and it is only a question of 
time when the whole side may become so badly 
honey-combed by the action of the water that it 
will let go, Lewes g the contents of the reser-_ 
voirs on the h of the defenseless inhabitants | 
below. . If the gated = — maintained in its) 
present position, it ve a strong retaining | 
wall built all along the sides, having its foundation | 
bedded in the solid rock. This would not only | 
render it perfectly safe, but would also remove 
this overpowering dread. that, like the ‘hand-| 
writing on the wall,’ is ever present tod their | 
pleasure or their repose. expense of this ne- 
cessity should not be weighed for an instant i 
the lives of hundreds of citizens in jeopardy. 


With regard to the future supply, Mr. Faulkner 
states : § ‘ * a 


“We are now using and wasting over seven 
million gallons daily. isexpenditure of water 
necessitates the running of the engines up to their 
utmost capacity all the time, andif any accident 
should happen, it places the city at a great disad- 
vantage in the event of a fire. In view of these 
facts, the su ion of a new engine for the old 
works, requires more than a ‘ thought.’” 

The distributing service of the city could: be | 
remedied, in part by laying larger pipe in the fu- 
ture, and the necessity of meters for the preven- 
tion of waste is reiterated by the Superintendent, 
who closes his remarks by one that is quite signi- 
ficant, and which should be remembered by citi- 
zens who are constantly crying out for economy : 

** While isa moties of importance, 
the citizens ve wate®, dnd this department 
is compelled to keep up the supply with the best 
means at hand. e main pipes generally are be- 
coming troublesome on account of their low ten- 
sile strength, obstructions and corrosion; the major 
part of them having been laid a great many years 
ago, they have a tendency to burst on the test 
povceat involving considerable-expense and 

bor and causing a vast deal of inconvenience. 
There have been several of these cases this year.” 

The report, though short, reveals much of the 
inner workings of the public water supply of a 
great city, and how little is known by the citizens 
of the slight tenure on which at times their com- 
fort depends. If they did, they would perhaps 
appreciate more fully the untiring watchfulness of 


| the officer in charge, who has to shoulder many 


accidents for which he is in way ible, 
and wh annually must wba so the of 
the ignorant. The people of Allegheny have.a 
Superintendent of Water Works who evidently 
knows a defect when he sees it, and who has the 
courage and the conscience to warn those who 


employ him of the dangers that menace them. 


PERSONAL. 
Mr. D. S. Mead -has been re-appointed Secretary 
of the Board of Public Works, Chicago, Tl. 


Dr. Linderman, Director of the Mint, died at his 
residence in Washington, D.-C., on the 27th ult. 


James B. Smith, Esq., of Chicago, a well-known 
paving contractor in that city, was at the Metro- 
politan Hotel in this city recently. 


; = 
Mr. Charles Buchanan, formerly Assistant Civil 
Engineer of Newport, Ky., has received an ap- 
pointment from the I. & C, R, R. at Richmond, 


The Water-Works Trustees of Covington, Ky., 

have appointed Mr. Charles Rensford as Chief En- 

of the Water-Works, and M. W. Rouse as 
Assistant. aloe GS 


| Major Charles R. Suter, of the U. 8. Engineer 


Corps and Lighthouse Inspector at St. Louis, was 


with interest in seven | 
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at the Metropolitan Hotel in this city during the 


early part of the week. 

Mr. David McCandless, Chairman of the Board 
of Managers of the Edgar Thomson Steel Works, 
died Jan. 12. He wasa man of great enterprise 
and ability, and his demise is widely regretted. 


Fifteen miles of the Delphos, Bluffton & Frank- 


| on account of its leaky condition, and of constant fort Railroad, between Bluffton and Warren, Ind., 


is in operation. Thésurveys and location have been 
made by Chief Engineer W. J. Sherman. Hugh 
McKee is contractor for the work. 


We regret to hear of the ill-health of Prof. R. 
H. Thurston, of the Stevens Institute, Hoboken, 
N. J., which incapacitates him from attending to 
his regular duties. He intends taking a trip to 
Europe at once, which we trust will result in his 
speedy restoration to heaith. 


Solomon W. Roberts, C. E., who has heretofore 
been the Chief Engineer and General Superintend- 
ent of the North Pennsylvania Railway Co., re 
signed, Jan. 13, the position of General Superintend- 
ent. Mr. Albert H. Fracker has been appointed 
in his place. Mr. Roberts remains as Chief Engi- 
neer of the company. 

George S. Gatchell, C. E., bas been appointed 
General Superintendent of the Buffalo, New York 
& Philadelphia Railroad Co., in place of Wm. 
Robinson, resigned: Mr. Gatchell was Assistant 
Engineer of the road from 1865 to 1868, and has 
been Chief Engineer since 1871.. He was first 
Assistant Engineer of the Rochester & State line 
from 1868 to 1871, and also last year located and 
built the Olean, Bradford & Warren and the Ken- 
dall & Eldred roads. 


We had the pleasure of a call this week from 
Mr. Willard A. Smith, editor and proprietor of the 
Railway Review, of Chicago, who was in the city 
on business connected with his- journal. Mr. 
Smith has opened a branch office at 91 Liberty 
street, under the:charge of Wm. J. Nicolls, C. E., 
the author of the ‘ Railway Builder,” and has 
thaitle | ent#for fully illustrating his jour- 
nal hereafter, which will give increased interest to 
its already meritorious pages. 

— we Bore - 


ENGINEERS’ CLUB OF PHILADELPHIA. 


At the last meeting of the Club, held Jan. 18, 
Mr. D. McN. Stauffer read a paper on ‘Conical 
Arches.” The eastern approach to the South 
Street Bridge in this city is made up, in part, of a 
somewhat peculiar piece of arched masonry, which 
contains certain novel. features, of useful applica- 
tion at other points. 

The centre lines of South street, and of the 
bridge proper, intersect at an angle of 33° 25’, 
necessitating a curve in the approach from the 
east. To conform jn design with the »* late 
lamented” western arched approach, this curve 
was pierced by three arches. By adopting .the 
conical arch much money was saved in the founda- 
tions, in the arch piers themselves, .and in the 
haunching above them. The improvement in ap- 
pearance, brought about by substituting the light 
arch for the heavy, thickened pier ends, some- 
times adopted in similar cases, is certainly very 


A full and detailed description of the arch was 
given, and its peculiar features explained. 

‘Mr. R. Hering mentioned having seen the arch- 
work on Forty-second street, New York, which 
fell during last fall, and also the brick arch-work 
in the Brooklyn approach to the East River Bridge, 
which showed very decided signs of giving way. 
ms that if the bond in the brick-work of 

arches had r y_ broken, as described 
in Mr. Stauffer’s papér, they would not have failed. 

“Mr. Ashburner contributed interesting facts in 
regard to the recently completed ‘‘ Cleveland ‘Via~ 
duct.”” The pivot-span of this bridge is the heaviest 

Mr. W. B. Ross a series of cards which 
he has designed fer the use of engineers. They 
are intended to facilitate and expedite the calcula- 
tion of quantities and areas. They are particularly 
convenient in calculating excavations and em 
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bankments. Quantities can be ascertained in less 
than one-third the time usually taken. The error 
is always a percentage of the quantity, and is 
about constant, being one-twentieth of one per 
cent. 

Mr. Howard Murphy read some interesting notes 
upon the early water-works of Philadelphia. It 
has been shown that Franklin’s proposition to sup- 
ply the city with water from the Wissahickon 
Creek would have given the required quantity 
until 1868. Cuas. E. BILuin, Secretary. 
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EXPERIMENTS ON TENSION JOINTS IN 
TIMBER-WORK. 


BY PROF. R. FLETCHER, THAYER SCHOOL OF CIVIL 
ENGINEERING, DARTMOUTH COLLEGE, N. H. 


Written for Encinecertmve News. 
No. I. 
(Continued from Page 19.) 


The annexed diagram represents the relation be- 
tween the stresses and elongations. The curves 
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are numbered to correspond with the experiments 
from which they are derived. 
DISCUSSION OF RESULTS OF EXPERIMENTS. 

Resistance of Pins.—Experiment No. 12, shows 
that each pin held 5321; Ibs. No. 1 corroborates 
this result as in that experiment each pin held 525 
Ibs. when the specimen failed by rupturing in the 
head. All experiments, and especially No. 16, 
show that the pins would neither shear nor part in 
the middle, but fail by compression of fibres un 
der the pin ; or, if not spaced far enough apart or 
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placed too near the end, by double longitudinal 
shearing. These results show that the ultimate 
resistance of an iron pin is in direct proportion to 
the area of fibres pressed or to the length and di- 
ameter of the pin. The stiffness, however, within 
the working limit seems to be nearly independent 
of the length ; although it may be said that this 
latter point was not thoroughly established. No. 


16 shows a resistance of about 7,500 Ibs. per square | 


inch of area pressed. 

In Whipple's “ Bridge Building” is given a dis- 
cussion on the strength of wooden pins, in which 
it is shown that in the case of a piece of timber 
pinned between two others, the pin should have a 
diameter equal to 1.03 times the thickness of the 
middle piece, in order that the strength may equal 
the resistance of the end fibres opposed to it. This 
result is reached by supposing the pin to act asa 


beam supported at its ends and loaded at the) 


middle, and is purely hypothetical. Prof. Voset 
gives the following table prepared from data 
given in ‘‘ Murray on Ship-Building” for the resist- 
ance of seasoned oak treenails to shearitig across 
the fibre: 
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under the working strain allowed for the timber, | on the resistance of timber to crushing would dis- 
and also how nearly we approach the elastic limit | appear in great part if they had noted and recorded 
of the iron, we may make use of certain well-| this circumstance in every case. Mr. Whipple 
known formulz, premising, however, that the re-| says : ‘‘ If the pressure be applied to the whole 
sults for a beam of so small size as a round pin can side of the piece, it should not exeeed 150 or at most 
be considered only as roughly approximate. Prof. | 200 lbs, per square inch. If acting on one-half the 
Wood gives for the deflection* of a beam fixed at | surface, it may perhaps be 300 lbs., and if a very 





both ends, which is the condition of a chord pin: 
w PB 

384 EL 
which for a round pin is— 

WP 4 Wwe 64 


6s ——, —— = 


ie nd‘ 


4 


| 384E nr = 384K 
in which 1 is the clear span, W the uniformly dis- 
tributed load, d the diameter of the pin and E the 
co-efficient of elasticity. For an inch pin in a six- 
| inch piece this becomes, if we assume 1,000 lbs. per 
| sq. inch as the safe stress against end fibres of tim- 
| ber in the pin-holesand E = 25,000,000 for wrought- 
iron, 
i 1,000 x 6 x 6 x 16 
384 x 25,000,000 x .7854 
Again, Mr. Trautwine,+ for the greatest centre 
load in Ibs. within the elastic limit of a beam sup- 


= .0027 in. 


SR aE PN ported at its ends, gives 


bx@xc 
Ww = ——_. 


’ 


l 
in which b = breadth and d = depth in inches, | = 


3,203 





Now the experiments upon which this table is 
based show that a pin is slightly stronger in a six- 
inch plank than in one three inches thick, while by 
Whipple's rule, the strength in the former case 
would be but one-half that in the latter. If the 
experiments have any value, they show that the 
strength of a pin is not an inverse function of its 
length, By the Thayer school experiments (espec- 
ially Nos. 1 and 16, but, also in the others) it was 
demonstrated that an iron pin holding two plates 
or side pieces against a middle timber will take, 
under longitudinal stress, the form shown in this 
figure, and it is safe to assume that the same result 


would occur with a sufficiently elastic and tough 
wooden pin if the material of the pieces joined 
was soft enough to allow it. 

It is evident, then, that if the material of A and 
B is rigid enough, the pin will shear before the 
pieces will crush to the extent shown in the figure. 
A round pin, one inch in diameter, of the best 
oak, shears, as we have seen, at about 3,400 lbs., 
and, as that is nearly the crushing strength of 
about one-half of a square inch only of timber, we 
may conclude that wooden pins will fail by shear- 
ing and use the table above accordingly. If the pin 
is made rectangular, with its long dimension in the 
direction of the strain, the case is altered. But this 
constitutes a key, and demands separate considera- 
tion. 

The shearing strength of wrought-iron is given 
at 50,000 Ibs. per sq. inch; hence for a round pin 
one inch in diameter it would be 50,000 x .7854 = 
39,270 Ibs. 

This divided by the unit strength of end. fibres 
shows that the pin would be able to crush the tim- 
ber for a distance of 544 inches from the face. And 
since the pressure would not be uniformly dis- 
tributed over the surface of a round pin, but would 
be concentrated near the horizontal plane through 
the axis of the pin, this crushing would extend 
even farther from the face, perhaps by 25 or 50 per 
cent. Thus we find theoretically, what the experi- 
ment proved, that the pin will bend as shown in 
the figure above, and no true shearing can take 
take place. 


span in feet, and C is a constant given by a table. 
This becomes for a round beam of wrought-iron, 
jixed at both ends and uniformly loaded, 
8 x d* X 2,400 x .6 
W= aera 
and for an inch pin ina six-inch piece, as above, we 
find : 





8 x 2400 x .6 one 

“ts 
But the safe load assumed on the pin is 1,000 x 1 x 
| 6 = 6,000 Ibs., only about one-fourth of the above 
safe load within the elastic limit. The deflection 
deduced being so small, and thesafe working stress 
eee that deduced from Traut- 
| wine’s formula, we are safe, even in the absence of 
direct experiment, in making the inference that 
the pin in practice under the above conditions will 
not bend appreciably, at least not soas to come 
very near the elastic limit. It may be objected 
that in a bridge-chord, or similar piece having a 
splice, the fixed ends of the pin are much farther 
apart than the thickness of the piece transmitting 
the stress, and hence the deflection will be greater 
than the formula shows, since the length of pin 
was assumed to be only the thickness of said piece. 
Undoubtedly the deflection deduced is too small, if 
weare to beexact. But the working stress against 
ends of fibres in the pinhole was a small fraction 
of the crushing force, and, therefore, but little 
yielding in the supporting pieces along the pin can 
take place. Hence the inference made is sub- 
stantially correct. The test pieces show that the 
fish-plates of oak are but very little compressed in 
the pinholes, which indicates that by using pack- 
|ing blocks and splicing pieces of hard wood, we 
may, in practice, reduce the working length of the 
pin nearly tothe width of member spliced, as in the 
assumption above—a decided advantage of hard 

wood over soft in such parts of the splice. 
We conclude, then, for wooden pins we must ex- 
amine the shearing strength of the pin, and for 
iron ones, the resistance of the cut fibres of wood 


against the pin. By considering different sizes of 


pins, the results would differ somewhat from those 
above, but within ordinary limits the conclusions 
would not be changed. 

There is still another consideration in using 
wooden pins which may compel a slight modifica- 
tion of the above conclusion. Before the shearing, 


‘small portion of surface, as under a bolt-head or 
washer, a pressure of 500 Ibs. to the inch may be 
admissible. These limits are taken with reference 
to pine timber.” Hence, if resources become so 
limited, or other conditions demand that wooden 
pins must be used, the position of annual layers 
most favorable to resist transverse crushing should 
be adopted, else calculations based on shearing 
alone may mislead. 

Friction.—In experimeut No, 2, the first yield- 
ing was at 115 lbs. per pin, when a small motion 
was observed, but the final slipping occurred only 
under 188 lbs. per pin. This would lead us to infer 
that, as long as the pins are drawn in tight, fric- 
tion alone opposes considerable resistances. Ex- 
periment No. 8 confirms this, for the first percep- 
tible yielding (see curve) was under more than 
1,200 Ibs., and with the ten pins we have 115 x 10 
= 1,150 lbs. The sudden yielding after friction 
ceased to act is very noticeable. Nos. 1 and 12, 
however, do not show such effect of friction, for 
some reason not obvious, but, perhaps, owing to a 
different condition of the surfaces of contact. In 
practice, variations of temperature and amount of 
moisture in the atmosphere cause great variation 
in the pressure exerted by the pins upon the pieces 
and render any absolute reliance upon resistance 
of friction inadmissible. The experiments show 
clearly the great advantage of thorough tighten- 
ing or compression is a splice in resisting incipient 
distortion. 

Tension.—Experiment No. 11 shows the tensile 
strevgth of Michigan pine to be 10,044 lbs. per 
square inch, coupled with an elongation of .0047 
time the length. The curve for 11 shows that the 
extension is nearly proportional to the stress ap- 
plied. The curve is drawn to correspond to the 
same section as the other pieces. Experiments 
Nos. 8 and 9 show 5,161 and 5,062 Ibs. respectively 
for the hard eastern pine. This latter was from 
a very large tree, grown on rocky soil, and al- 
though perfectly sound to appearance was prob- 
ably oot a proper material for tests. We may in- 
fer that only for the best quality of pine can we 
rely upon the figure usually given for ultimate re- 
sistance, viz., 10,000 Ibs. 

Compression.—Experiment No. 14 shows, after 
deducting the resistance of two pins, that the re- 
sistance to compression is considerably more than 
6,000 Ibs. per square inch. Hence we may con- 
clude that we may use the usual constant for com- 
pression per square inch for the surface of a notch. 
The curve for 14 shows that the distortion is nearly 

onal to the load untilastrain of about 5,000 
lbs. per inch is reached, when the elongation in- 
creases rapidly and soon reaches its limit. 

Longitudinal Shearing.—The experiments give 
the following results: By No. 5, the measured area 
of ruptured surface gives 244 lbs. per square inch 
for Michigan pine; by No. 10, we have for East- 
ern pine 323 lbs. per square inch. Nos. 13, 15 and 
17 also give, after allowing for resistance of pins, 
the same proportion of 532 Ibs. (as found by No. 
12) per bolt that the width left after cutting the 
notch bears to the whole width: 


15 
transverse crushing may occur, and the greater or 


less liability to this result depends upon the posi- 
sition of the annual rings in reference to the line 
of stress. The experiments of Chevaz and Wer- 
theim{ show the marked influence of this condition 
upon resistance to tension. discrep- 
ancies between the results of many 


To find how much an iron pin will probably bend and (52). 


2 nian Senator op Brttae os PP. 281 to 285, 


+ Engineer's Pocket-Book, pp. 198, 196, 184 and 185, 


_ $ Wood's Resistance of Materials, pp. 17 and 231. 











the antins sheared. After No. 5 the curved sur- 
face was abandoned and a single shoulder used. 





The mean of the above results is only about 320 
Ibs., or, omitting No. 5, about 340 Ibs.; Prof. Wood 
gives for white pine and spruce, 480 lbs. If we 
are justified in forming any conclusion from ex- 
periments on so small a scale, it must be that the 
usual allowance of one-tenth the ultimate resist- 
ance to crushing as giving that for longitudinal 
shearing is too large. Atleast from , and from 
that to ¥,; should be taken. Hence, in splicing, 


the depth of notch should be to the length as 1 to. 


15 on this ground alone. 

Notched Splices.—The curves numbered 3, 13 and 
15 are identical to a point beyond the limit of 
working strain, which was assumed to be 900 lbs. 
for the entire splice = 800 Ibs. per square inch of 
actual section, a large demand for practice. Their 
general straightness indicates that the elongation 
varies nearly as the stress applied. These are all 
double notch splices in soft pine. The first, notched 
} the thickness of piece (depth to length of notch, 
1 : 13), yielded first by compression mainly. The 
second, notched to } the thickness of piece (depth 
to length of notch, 1 :12), yielded entirely by longi- 
tudinal shearing under about the same ultimate 
stress. In Exp. 17 the proportion of depth to 
length was 1 : 14.3, and the yielding was still by lon- 
gitudinal shearing. With hard and somewhat 


brittle Eastern pine, in Exp. 9, depth of notch to. 


length was 1: 12 ; the splice was not injured, rup- 
ture taking place by tension. In Exp. 14, soft pine, 
depth of notch to length wasas 1 : 22, and the yield- 
ing was by compression of fibres. 

We may safely conclude, therefore, that for soft 


pines (like the Michigan), the proportion of depth to | 


length of notch should exceed 1 : 15, while this ratio 
is perfectly safe for hard pines. It seems safe to 
conclude, also, that for soft pines the combined 


depth of a pair of notches may equal even half |S 
the thickness of timber, and yet not allow of rup- | 


ture by direct tension. Nos. 15 and 17 were each 
notched to this depth, and both failed by longi- 


tudinal shearing considerably before the tensile | 


strength of the remaining part was reached. The 
ratio of the length to depth cannot be reached to 
a safe amount with so deep a notch in timber of 


ordinary size without inconveniently lengthening | 


the splice. 

The action of No. 17, under strain, seemed to 
show that a diagonally cut splice was more ad- 
vantageous than one cut with square tables, as 17. 


Fish Plates.—Curves numbered 1, 8 and 12 ex- | 
hibit the action of these joints, and show that | 
extension took place rapidly after it first com-. 


menced, and was generally greater than that for 
notched splices under the limit of working stress. 
Curve No, 1 exhibits a striking exception; but the 
first resistance in that case, up to the point of sud- 
den extension indicated, was doubtless due to fric- 
tion. The allowance for friction, as deduced above 
from No. 2, would reach a little beyond the point 
of sudden change in the curve. The striking ad- 
vantage of the notched splice over the fish plate 
is its resistance to extension; compare curves 3, 9, 
13 and 15 with 1, 8 and 12. The fished splice is 
also more expensive than the notched one. Hence 
there is no good reason for its use. 





CORRESPONDENCE. 


RocHEstEer, Jan. 24, 1879. 
EpitoR ENGINEERING NEws: 
As the query of Meridian, in No. 50, Vol, 5, has 
elicited several answers from different individuals. 


which -are somewhat variant, I have taken some sure of 30 lbs. per square inch in a cyiinder of 
pains to investigate the matter, and for that pur- twice the diameter of the water cylinder. 
pose I applied to Prof.. Lewis Swift, an amateur 3. (a) How may I calculate the horse-power of a 


astronomer, of Rochester, for the true positions in 
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right ascension and declination of the two stars, 

and he gave me the following : 
Polaris, R. A., 1b. 13 min. 29 sec. Dec. 
Alioth, - 12 os 48 - 4a ay 


boiler be ascertained? (c) How many pounds pres- 
sure of steam is due to one horse-power ? 


: P.L.ALN, 
Answer.—(a.) Use the old formula, HP 


33,000 


+ 88° 397 54" 
+56 36 58 
From these data I have calculated the azimuth of 
Polaris when a plumb-line will cut both it and 
Alioth at the same time in 16 different latitudes, 
and also the time after such position that will be 
required for Polaris to reach the meridian in each 


in which HP = horse-power, P = steam pressure 
per square inch, A = area in inches of piston, L 
= length of stroke of piston-rod in feet, and N 

number of (b.) Nystrom 
(‘Steam Engineering,” p. 34) gives the following ; 


strokes per minute. 


Wpi(V—1). ; : 

latitude. HP = oe ; in which HP = horse-power, VW 
The following table gives the results of these — cubic feet of water evaporated per hour from 
calculations : temperature 32°, p = steam pressure per square 








N. Latitude. Polaris east of meridian. 


Time required to 
reach the meridian. 


inch above that of the atmosphere, and V = steam 
volume as compared with that of water at 32°, A 
gvod approximate rule may be stated thus: In 














35° 0° 10’ 19 » io boilers for stationary-engines, as many horse- 
36 0 10 27 24 20 power of work is done as there are cubic feet of 
- : . ry} = = water evaporated each hour. Again, in a tubular 
= . 7 = = os boiler 15 square feet of heating surface may be re- 
41 01112 24 25 garded as equivalent to one horse-power; in a flue- 
= : = = - boiler, 12 square feet of heating surface may be so 
4H 0 11 45 24 28 regarded, and in a cylinder boiler 10 square feet 
3 $ 3 2 a D may be so regarded. These last are common 
¢ 2 > =o ‘‘shop” rules, and can be used only as roughly ap- 
2 ¢ 18 = = = proximate ones. (c.) Other elements than steam 


pressure must aid in determining this. 
> +o Oe 
DANGEROUS HIGHWAY BRIDGES. 





The ean of declinaiian anaes to hace beck neglected 
in the several answers given formerly. 
L. L. NiIcHOLs, 
————————_—— ++ oo oe —_—— | 
AMERICAN INSTITUTE OF MINING ENGIN- 
EERS. 





To the Editor of the Brunswick Telegraph: 

I remarked, in a late number of your paper, that 
it was not a matter of opinion, but pred! we a mat- 
ter of fact, that the Main Street Bridge was wretch- 
edly unsafe. Ihave been asked so many times 
during the past week just what the facts are, that I 
you the following: 

It is the universal practice of the best engineers 
and bridge-builders the world over, as the result of 
long experience, never to put upon a highway 
bridge more than one-fourth of the load that would 
| break it down; and the refison for allowing so large 

a margin is because it is never safe to load a piece 
of iron so much that it cannot recover itself after 
the load is removed. A bar of iron will hold three- 
fourths of the weight that would break it, provided 
it is not put on too many times. It will bear haif 
the load that would break it, a greater number of 
times than it will three-fourths, but it will finally 
give way. One-fourth of the breaking load, how- 
ever, may be put on as many times as we please, 
and the bar will never break. We know this fact, 
| both from long extended and careful experiment, 
and also from thirty years of actual use of iron 
bridges. Railway bridges are made to hold six 
times the greatest load that can come upon them, 
because the locomotive and train come onto such 
bridges in a sudden and violent manner. 

it is the common practice to make a highway 

bridge able to bear with perfeet safety from 80 to 





The annual meeting of the Institute will be held 
in Baltimore, beginning Tuesday evening, Feb. 18, 
at 8 o’clock. The sessions will be held in the small 
lecture-room (ground floor) of the Academy of | 
Music. 
| The head-quarters for members will be the Car- 
| rollton Hotel, Light and German streets. 

The following papers have already been an- 
nounced : 

J. H. Harden, Philadelphia—‘ Imperfection in Sur- 
veying Instruments.” 

llis Clark, Jr., Easton, Pa.—‘‘ The Great Blast at the 
| Limestone Quarry, Glendon. 
| Ellsworth Di tt, Salt Lake City, Utah—"‘ An Im- 
| proved System of Cornish Pit Work. 

A. L. Holley, New York—* The Pernot Furnace.” 
| We P. Blake, New Haven, Conn.—‘‘Ice Mining and 


J. A. Herrick, Nashua, N. H.—‘‘ An Improved Uni- 
versal Suspended Hydraulic Lift.” 

| Charles A. Ashburner, Philadelphia—** The Bradford 
Oil District, McKean 7 


| T. Sterry Hunt, M a Hocking Valley, Ohio, | 





~_— ee vel Pa.—‘: Indicator Cards from a !90 Ibs. per square foot, which for the ordinary 
Water-Pressure Blowing-Engine.” width of a double roadway is just about one ton 
| T. M. Drown, Easton, Pa.—‘ Determination of Silicon | per running foot of the bridge. This was the load 
| in Pig-Iron.” agreed —_ in re ain —— the town of 

A . ' : Brunswick and the King Bridge Co., the ton 

The discussion of Dr. C. B. wy apeper, read at being 2,240 Ibs. The bridge itself cannot weigh less 
the Lake George Meeting, on the ‘‘ Chemical Com- | than 260 Ibs. per fcot. It ought to weigh nearer 
position and Physical Properties of Steel Rails,” | 500, but it is made very light. This makes the 
will also come up at this meeting. we . Oa ppt oe a aes 

; ning foot. ie span is 85 feet, and the height « 
“2 T 1 | the arch 9 feet. With these dimensions a load of 
OUR Q BOX. | 2,500 Ibs. per foot eoveenes a strain on the lower 
chords of 250,868 Ibs. One-fourth of this strain, 
ed | or 62,717 lbs., comes on each of the four bars (two 

1. What amount of water will flow out of a 3-| on each side of the bridge). These bars are each 5 
inch hydrant connected with a 4-inch main, sup- | inches deep and half an inch thick. The area of 
plied by a reservoir 100 feet higher and 4,000 dis- | each bar ry ae Wy $ te inches; so that the strain 

- ‘ a : | per square inch is 25,087 Ibs., while 15,000 Ibs. per 
tant, all points being below the “hydraulic grade finch f the utmost which is regarded safe by the 
line ?” ; | most warprce hs yeni and 12,000 is much more 

Answer,—W ater discharged per second will be | common; and this supposing the iron to be of the 
3.05 gallons. very best quality. This is my first fact, viz., that 

‘ ’ : jthe King Bridge Co. agrees with the town of 

2. What quantity of water will be delivered by | Brunswick that a piece of iron shalldo from 66 
a single plunger, direct acting, Hooker pump of 8- | to ~ per cent. more than it can possibly do 

he . a Ss } ‘ely. 
inch water cylinder, with 16-inch stroke, running | ‘ 

‘ as Now for the secord fact. The chord-bars re- 
at 90 strokes per minute, and discharging through | ferred to are not made in one piece, but are spliced 
a cast-iron main, 5 inches in diameter and 4,500 feet | in the middle part of the length by a single bolt 

‘long, into a reservoir 175 feet above the pump ? | only 2 inches in diameter. This bolt passes through 

| Answer.—Assuming the efficiency of the water a bar *{ of an inch thick, and thus gives a bearing of 

| " a of the | the bolt on the iron of 11g square inches. The safe 
cylinder to be that average pump, about 90 | allowance for this bearing is, according to the best 
per cent., there would be delivered about 4.7 gal- practice, 5 tons per square inch, which makes the 
lons pet second. The data given requires the safe strain on that bolt 16,800 Ibs. The strain 
to maintain a pressure in the water cylinder | which would come u the bolt with the load 


which the Bridge Co. say the bridge can 
| of about 120 Ibs. per square inch. This will re- eafely carry is 117 Ibe. This ic my mack took, 
quire, to produce equilibrium alone, a steam pres-| viz., that this King Bridge Co. agrees with the , 


town of Brunswick that a piece of iron shall do 
almost four times what it can possibly do safely. 
Now for the third fact. The floor joists in this 


on the chord-bars, a thin 
allowed. This 


steam engine ? (6) How may the horse-power of a 
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throws a cross load of 6,250 Ibs. on each ten feet in such cases, the load upon sidewalk to be 50 Ibs. per | RAILWAY CONSTRUCTION IN 1878. 
length of each bar. The load which would break square foot, or 250 Ibs. perlineal foot, we have the —_—_— 
the same bar is 6,875 Ibs. That is, this King Bridge loads from which to compute the strains distri- To show the great increase of construction re- 
Co. again agrees with the town of Brunswick that buted as follows : On the sidewalk side 1,245 lbs., corded over ee ae we give below the 
a piece of iron shall do four times the work that it | and on the other side 995 Ibs. per lineal foot, and figures of Poor’s Man for the annual increase 


can possibly do ney: To put the matter in a) the strains on the chords respectively are Tee | trom 1868, appending our own figures for last 
little different way, this | year: 








King Bridge Co. agrees lbs. and 84,575 Ibs. We have to these strains year : 
with the town of Brunswick to make 6,250 go into | on sidewalk side by two chord bars, 5 inches by $4 | ises...... ............. 
6,875 four times. -inch, and on the other side two bars, 5 | 1869 Deine aae ds nuniinn be 
There are two more points in this bridge which 1; inch each. We use iron capable of Pert tseticen ere 
are without the slightest question just as bad, if a strain of 60,000 Ibs. per square i The eee ens 
not worse than those referred to, but, unfortun- on each 5x1, bar, containing 244 inches, is NG cdsceigiiness nese 
It will be seen the new construction last year was 


ately, they cannot be subjected to figures. I have Ibs. instead of 62,717 Ibs.. as . Vose has it, and 

asked the opinion of four of our best bridge-build- on each inch 16,915 Ibs. instead of 25,087: Ibs., : than in any one of the four years previous 

ing engineers, and they all agree that either of Prof. Vose has it, and the factor of safety is hich is an encouraging indication of the revival 

these two points is enough to condemn the bridge. near eno to 4to remove all thought of of business and of the increased readiness of - 

The first point is that the floor joist rest directly danger. figures, moreover, have the merit of talists to invest in new enterprises. It is 

on the edges of thechord-bars. A crowd of people a accurate, which Prof. Vose’s have not, and that the year 1879 will witness a still greater exten- 
ink he might be more careful in hisdata. So sion of new lines. The cost of railway construction 





would be almost sure to cause those bars to turn we t 


over sideways, and ae the aa ae bac | much for his first fact. “has decreased more than fifty per cent. within a 
the river. second point is t the whole | : 2. .| Very few and a road can now be 
eelahes ebbing seat ane dies Tai teks Now for his fact No. 2. It hangs on fact No. 1 1 years, 


graded, 
load hangs on the ‘The strain on the bar is 42,287 lbs., instead of 62,-| bridged and ironed at from $8,000 to $12,000 per 
edge of a piece of cast-iron, which is liable at any 717 |bs. It is the same on the 2-inch pin. The % and 
time to break off, when the whole thing goes down. | par head has a bearing surface on the pin of 8.144 | quality of the work. Of course, in 7 diffi- 
No honest bridge-builder could for a moment look | y 75, or 2.35 inches, not 114, as Prof. Vose has it, | Cult work, the cost may be more. . Formerly 
at either of these points without condemning them. 44 this is ample to hold the strain with the same | 900 per mile was considered about the minimum, 
Indeed, it is condemnation enough for any bridge factor of safety as the bar, calling the iron the same | and $40,000 and $50,000 were not unusual rates. 
that it has a about it that cannot be strength and not charging it to 40,000 Ibs. strength, | At the present cost there is no doubt that new 
made a of exact calculation. We are as Prof. Vose has done, in order to get great re- 
never safe so long as there is anything about a’ suits. If the bar will stand 60,000 Ibs., the pin will | profitable. 
bridge that we have to guess at. Human life is stand 60,000 lbs. The iron is the same and we have | able number of the new roads were built by or in 
too valuable to be subjected to guess-work, €5- | not required the 2-inch pin to do four times what | the interest of important existing lines which are 
pecially when the King Bridge Co. does the guess- it wil] do safely, but it will do the work nearly 31¢ | showing a marked tendency to send out lateral 
"Ko comsinde, the King Bridge Co. made ober. |=" Sigs been copectally tletiing in toosAigiiomnesctn ana 
o conclude, the King Bridge Co. e a bar- | ee wa, 

gain with the town of Brunswick to ore them, oe Veer enee em Ste ne ‘oiats a Kansas. , a 
for a certain sum of money, a bridge which would | chords, and as to whether they should never have| The narrow-gauge movement has continued in 
carry safely a certain load. The town peormed hones task thuaahar we daw ties f. Vose’s opinion spite of all opposition, and the theory last year 
— part of the bargain, by paying the money. | ;” ack weal ee a than ours on that point, | tok the ex y practical form of nearly one 
The King Bridge Co., however, on ee Bae have we used the formula from De Volson Wood's | thousand miles of track laid, on 50 different roads 
given the town a bridge, which, if they know | 6s Strength of Materials” for a beam fixed at both —all but one of them of 3 ft. gauge, the exception 
enough to tell the difference between a good bridge | i, WL = jrb®—and we found two 5 i being 3 ft. 6in. Nearly one-third of the total 
and a bad one, they know will not safely carry | bars would enfel ca the uniform! -distributed mileage and nearly one-third of the roads named 
over one-fourth of the load agreed upon. ‘load. The rule 7 ode ie a factor of Bi, instead of | re of narrow gauge—about the same proportion 

These are the facts in the case, which cannot be | using the iron to four times its capacity, as Prof. | tuat we reported in the same connection last year. 
controverted. 1 amp move than sustained in all tay | VOS cue Tt is not enough. however, to de- | Of the 86 states and territories enumerated above 
figures by four of the best ee engi | olish ca can charges, an ne of which sus-| 24Show new narrow gauge mileage, while the num- 
neers in the country, and the evidence from these | tind Would condean aa. but Prof. Vose has two | ber of such roads in progress or boaca a is almost 
ft. Am I not right in condemning this Main street OF n reserve, which, to quote him, * cannot be | beyond reckoning. | A1t ths shows thet the narrow 

t. AmIn in condemning this Main street | a , ’ : , ; is i as a 
bridge as a weaaeoler unsafe structure, and rec- | figured;” and we suppose our chief offense in these . 





: : ; ints consists in our wickedness in having the | 8Y8tem of the country, and this should induce its 

omm ending thet % be at once ae iL Vous, | Somertiy $0 00 anything which he cannot figure | CRemies to oe ere and uneeneanetee 
| out. , to quote again, ‘The joists rest di- |i their ee en aoa it c Sian 

SE re ere re ‘rectly on the chord bars; @ crowd of people will | ™ore moderate in their c ~edey’ bsti 


REPLY OF THE KING IRON BRIDGE & almost surely cause the bars to turn over side-| ‘ute the knowledge gained by experience for 


3 i i and speculation. 
} . . VOSE. ways.” This reminds us of the story of the man theory < L : 
eee er oe toe rr | a thought when he went west the east The tables oa will bear considerable study, 


: ‘ i i of railway build- 

; : ‘tipped up; and we simply state that we have | “specially ae showing the progress 

To the Editor of the Brunswick Telegraph : Pat beidages in’ this ——- for twenty years; | ing Cote aaill os . It will be seen that 
ion h alled t rticle in| they have stood tests of every kind, and t is still ae westward, ota this 

yoawae ad hor sighed by “Prof. Vose, in bars have never turned and never will. The Yeat leading off with the greatest new ieee 


which he takes occasion to criticise a bridge vuilt | greater the load the stiffer and straighter they will | # Position held in the previous year by Ohio—while 





by us for the town of Brunswick in a manner we stand. Second, to quote again, “‘ The load hi on ac euiee ma hiaemay Texas, are ee aoe 
think totally unwarranted by the facts in the case. | the edge of a piece of » which is at P lvania and New eon handsomely 
To follow Prof. Vose’s points as he gives them, we | any time to break off apd the whole structure go anaes 

will state that out of the thirty years which he down.” So is the end of the world “liable” to On Pear bg 1878 was d i 
mentions iron bridges have been actually used, we | come and—will we say it? let us all down; but it | wera and 1879 will y Me ce ten 
have been in the business of building them twenty | don’t, neither does the cast-iron break. Why? we ‘hue a ca it has tod 

years, and that we have been very successful in-| Because it is strong enough and to spare. It isa since the of 1873.— Age, Jan, 28. 
deed, our business for the past ten years averaging gvod fastening, made from our own and | panic ihway 

nearly 800 spans of bri manufactured | we are proud of it. It has stood 20 years’ test in ST eee he ee et 


erected each year. It has been our aim to build a | over 4,000 span of bridges, and proved itself. We FOREIGN INTELLIGENCE. 

good aa Sod in no way slight our work, as we don’t care what the other four bridge-builders say| A rich pate, wpich shows evidences of being 
very well know to do otherwise would soon lose |@bout it; we -know man ; best |- worked in ages, has been discovered on Mount 

us the confidence of the community and our busi- | bridge-builders use it. is no guessing about | arasco, Mexico. 

ness would be ruined. With this at stake, it is it either. The iron where the two bars rest shows | fron railway sleepers aré said to have proved, both in 





idle for Prof. Vose to make the very serious foritself to any competent mechanic. It has asolid | India and in ones. 
charges he does. There are many hemes of | bearing for the bars of 14 long by 1 thick by 3 Their gradual is predicted. 

highway bridges, and all these classes are | Wide, and will hold up all the strains that canever| 7, vote. thros Switeeriand, just taken, 
made by all Tower bridge companies with come on it with a factor of safety of 7 or more. | hag in a large in of 

whom ‘we come in competition, and we | We have dealt fairly and honorably with the tion to St. Gothard and railways. 


meet all of them, of importance, almost daily, | town of Brunswick, and we are willing to prove bine Yossi itil 
and know their methods of working as well as we | our faith in our works, and give Prof. Vose a ae ea plate wade nen 
knew our own. Highway belige sre. balls on | ane Se a oe into which fit protuberances on the wheels. 
various factors of safety, which make the ision pose ; ~—— 

of the classes above relerred 40° aaa govern the amount. If the bridge breaks down, or “a, anon Laer alias it cea ith wn cae 
prices. These factors most commonly used are 8 receives any permanent injury, we will a estimates completed, and 455 miles projected. 
and 4, according to the load ied ; when it is new in its place at our own expense, and | 

very heavy. as in the case o Se rick | Peo expense of a test. If, on the other 
bridge, a factor of safety of 3 is used. We | hand, it does not break down or receive any per- | it the Alicante 
notice that Prof. Vose skips this factor of §, Juaup- manent injury for any part, Prof. Vose issimply to | {" Pstremadura, & teunth 
ing with great ease from 2 to 4, there | pee for gag of the testing; nothing more. | 

seem 


although 2 yA is 
‘ ity ing f 3 when | us fair, considering the pains Prof.| Japan has 5,000 miles of more 
the hood Greeny baie erg So 3g — cere | Vose has taken to injure us, for which we can con- | — construction, hag ong als fab telegraph vo. 
The bridge under discussion is built to sustain a ceive no cause. — .; oraliey th that oe Imari are co 
load of 2,240 Ibs. per lineal foot, with a factor of | Kine Iron Brinck & Mra. Co., trom Burope SS ee 
safety of 814, which is near enough to a factor of | Cleveland, 


: 
é 


:b 
ge 
f 





4to remove all uneasiness as to its safety. To) oi a ee oir ah canuan one abana te 
Lag i Srtiae teares oe town + ona la South America is to have another railroad scheme wn- Vibratory or suddenly applied strains is = 
’ arran ustain 2, er American tractors. y much more reliable than 

per lineal foot.” In emai | the strains, this is England ‘firm has fust completed a contract for the sur steel now 
the whole load, and there is nothing to be added to vey and ofa in Colom- Pie “Thtthe wabenkment, fron Wetaiuter to 
it, as the arches are 1014 feet , or with a rise bia, 5. A. Itistorun from ne. | Waterloo (about a half), is now lighted with 
of one in eight, i it feet high as Prot, Vose lar ince beg a te bead of naviguio on twenty Jablochkoff candles, worked from 
states. The strain on the chords, if both sustained Golene ieee. e dhe capital of G an at : stands he- 
the sume load, would be 186,400 Ibs. instead of 250,-| Sui between thew two polnts a reread i Colombia, | tweet and 

, as Prof. Vose PPeDsS structed. At present the only means of. ‘Proposals will be received up to April 80 next, for 
that one truss of the bridge is called upon to cud At prot tony non of tranpor by = 


a sidewalk 5 feet in width and allowing, as is usual ’ pack mules. - * Too long to publish in Exarveertne News. 


ENGINEERING NEWS. 


from Cookhins t Cra- The engineer who has charge of the Ridgewood 
Engine House at East New York, where are situated the 


ts three engines by which all the water used in Brooklyn 





London, 8. W., .Eng- is pumped into the distributing reservoir, has made a 

re to the Chief ineer of the Board of City 

orks, of Brooklyn, of work done during the last 

Several half of 1878. He states that the ping capacity of 

loo Y- | the three engines is 45,000,000 a day; and as 

ae a, » for the United States "Grad. the demand on some days has been as as 49,000,000 

es 'y to from and the line is #llons, he considers the construction of another engine 

in the interior has been come, dis. U2peratively necessary. An accident requiring extend- 

naw Feary. > resive Sesvers ca) Semeeeenneee of sae to either of the engines now in use, he says, 
tance. an arene ae begin as soon as the rails y ould endanger the city’s water supply. 

poh aplge | Painesville, O., is to have a system of water-works. A 

} Oh vea m of water-w 

The London a oe says that —_ inves- | Mir. Remsen to construct an efficient m of 

tigation has prov i Palace (@ | water-works which shall be capable of f ing the 

new edifice) at Darmstadt, where the Princess Alice city 1 000,000 Blake pumping- 


aggre pm? 24 

used (with Remsen’s improvements), 
which shall be able to force water through any hydrant, 
50 feet of hose and 1‘¢-in. nozzle one hun feet high, 
for 20 years, the city to take not less than 75 hydrants 

| at $40 each a year, or it may purchase the works at any 

| time during first five years at the appraised value. 


It is maquees that the inhabitants of cities may ob- 
tain relief from oppressive gas bills, by ome. rtable 
| gas. fe Ports the best burting gas has teen istributed 
| for many years without the use of pipes through the 
| streets. It isconveyed in portable conveyances. An 
exchange says: ‘* For many years portable gas has been 
in use in many parts of Lo , and has been > 


39 


the Chief Engineer, Thursday, in conference about the 
matter. 


The following street improvements are designed in 
Columbus, O.: Mulberry street, from Broad street to 
Fair avenue, to be graveled; First avenus, east of Sum- 
mit street, grading and paving, gutters and setting 
curb; Naghten street, from Water street to West street, 
grading and paving, gutters and setting curb, and Maple 
street, from Front street to Dennison avenue, grading 
and bowldering. 


There seems to be some doubt about M. J. Kelly, con- 
tractor, receiving the balance claimed to be due him— 
$10,000—for the constructing of the Lombard street 
(San Francisco) sewer. Mr. Engie, sewer inspector, 
states that the contract has not been fulfilled; that the 
work has not been completed, side sewers not being con- 
nected with the main sewer, and the roadway has net 
been replaced as ordered. 

eee 


BRIDGES. 


At Cobleskill, N. Y., an effort is to be made to grad- 
ually replace the faulty wooden bridges in that place 
with substantial iron ones. 


The First street bric 
the St. Paul & Pacitic 
on the 21st inst. 


The attention of the Commissioners of Hamilton 
County, O., is called to the extremely dangerous condi- 
tion of the bridge on Fallis road, in West Loveland, in 


» (Minneapolis, Minn.), crossing 
ilway, was destroyed by fire 
It will be at once veghenmh 


| copper vessels to all parts of the country adjacent. 

came as it does in other states which have had greater vate houses and small shops having gee fixtures could that county. 
Alexander Aird, a Scotchman, seven years | with ea wae are = Saree ae vn agemrer with The Wrought-Iron Bridge Company, Canton, Ohio, re- 
ago to utilize the se of the of tzic by irri- bread by ela y the pot-boy. Now the omnes oma — ae - _ 327 feet of 
with it certain ia 'tus of German railroads are using compressed gas on all their tenes m = York State, and will begin work on 

s "the erops he raised on this land have been lines and in all their passenger cars.” em immediately. 

eee large; for instance, he has raised sixteen and | Aiki : The Pittsburgh Bridge Co., of Pittsburgh, Pa., have 
one-half of ' potatoes to oe -_ he . coeaeers tn ee Fei ae ie ee en a for a ae bridge, 80 feet jong, for the city 
Oe earns such @ success 4 e b ce tributes the want of light frequently complained of by of incinnati, anc ave = comp eted a highw ay 
tracted municipal authorities reslau, a city | consumers of gas to ie from: the smallness of the ser- bridge with two spans, 100 feet each, in Westmoreland 

S any nl ico ae _ Med ‘iene = Sewage | vice pipes in many houses, by which the consumption is CUnty, Pa. 
— teats profit about 3.000 acres of land, | increased and the power of the light lessened. A simple The Park Department, New York City, has asked the 
a es y a = sone hee ree ne poke Besed, of Seperenas fee an appropriation of 
now discussed by rs, | whic nspecto would to pay for plans and surveys for a suspension 
by w not only the eae the Nile, but o aoe — — ~~ nee se He — oe ~—e bridge over the ae from a point within one 

which n now eposi simple mode o ucing: pressure and insuring mile north of the High Bridge. 
ree. | oe ee gulate the flow of by the sto 

pega fertilizer of the fone et Nubia, Li econd cock hind the meter, instead of by those at the The Board of County Commissioners of Shawnee 
Soudan. To oul enone the construction of | burners. Much gas is frequently wasted by the use County, Kan., give notice that it is their intention to 
a of engineering works which a portion of the of old and defective burners. A large number of make an appropriation at their next April session to aid 
——. water, with its ann burden of soil, robbed meters during the year have been removed by the in the construction of a bridge in dover Township, 
from the fertile slopes of the Abyssinian plateaus, shall across Mission Creek, at what is known as Stone's Cross- 


companies and sent to the City Hall for inspec 
Sa os ae siamacs of cunemenn, ts being to 


| secure an oO test of a measure so little understood 





py the of | by the public. The i reports that the amount 
suitable and sluicés at eee aan te the reduction in the gas bills paid by the city, has 
which structures would also greatly improve the navi- | been in proportion to the reduced price of being 

gation of the river. | two-fifths less per thousand feet since 1 
~ The recommends the substitution of gas for 
ENERAL INTELLI Se indeaeh tolng tani plpen, ‘Fusguasiine bangs teas 
can P ine lamps thus 
& GENCE. _ removed can be utilized th the outl districts of the 
We solicit and 1 fed to publish i ewe | Goes aad tll mena le oats ace cakeee ae 

e are ‘0 in e 
cofemne ang toons of interest may be furnished us. | total number of street lamps 4,623 supplied by ES and 
—__—_——— | 1,006 by gasoline. In to this number there are 
GAS AND WATER. | 178 lamps in the public parks and squares. 


The following is the record of the Pawtucket (R. L) 
Corliss Pumping-En from Dec. 23, 1878, at 7 o’clock 


Boston has 400 miles of street lights. 
| a. m., to Jan. 23, 1879, at 7 o’clock a. m., 744 hours: 


The Burlington (Vt.) city water-works came within | 
$355 of being self-sustaining the last year. Running time, 187 hours 35 minutes. 
The people of Newark, N. J., are considering whether | "*" ous 66 engine per counter 
or possible a sufficient water supply Average water pressu OI is «sinters 
for that city, by a of driven wells. = ‘Averane dutasee from comive ef weber-gamee 
There appears to be no little discussion in Washing-| {oan NCS. net ind oe bat ee foe 
ton, D. C., relating to an increase in the efficiency of | c 
water supply, now seems to be very in- Total head or lift 


551,450 
101.633 Ibs. 


F 


Ward ASE RNENG, FHS BA, O68 Hor 
Pt MR eh eR Ee eee ce cen ivearetas 
The Superintendent of the Montreal Water Works | Coal used for kindling........ ............ 
a large scale apd advocates | used 

economical and 


disfavors filtration on 


CORRE eet eee eee eee eens 


During 21 of 24 hours each when the 
not run at all, 10,870 Ibs. of coal were used 
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82,01178 in. x 108,892 Ibs. x 10 ft. x 551,450 revs. x 100 
43, 99646 
equal to 111,933,536 foot-pounds per 100 Ibs. of coal. 
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STREETS, DRAINAGE, ETC. 


The width of streets in is 80 feet. 
| A few cross-streets are but 66 feet wide, 
of a smaller number are 120 feet. 

“The 
sub- 
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Among other contracts for bridge-work which the 
New York Bridge Company, of this city. are at present 
engaged upon, are a 150-feet span at New Haven, 
Conn.; one of 140 feet at Rosendale, N. Y.; one of 70 
feet at New Baltimore, N. Y.; one of 65 feet at White- 
port, N. Y.; one of 65 feet at Conway, Mass., and one 
of 60 feet at Corwall, N. Y. They have just com- 
pleted a 140-feet span at Long Island City, Long Island. 


A Railway Commission was established in Minnesota 
last year, and ‘among the duties imposed upon it was 
that of examining every railway bridge in the State. 
But Minnesota is a State of many streams, and when 

'the arithmetic man got to work he figured up sixteen 
thousand railway bridges in Minnesota, so that to ex- 
amine them all would give the Commissioner fifty a 
day, all the year round. They think it is too much work 
for the money, and want the law amended. 


The Boston Daily Journal says: ‘‘The Selectmen of 
Brunswick, Me., have decided to call an_ inspection of 
the new bridge between Brunswick and Topsham, put 
up by the King Iron Bridge Company, to be made by 

rs acquainted with the construction of iron 
idges, who are not connected with other iron brid 
| companies, and who can have no persona! interest in 
| inspection. The question is \he safety of the t 


- | structure, which was recently called in question by Pro- 


fessor Vose, of Bowdoin College.” 


— eee 


RAILROADS. 

| It is claimed that the Southern Pacific Railway Com- 

| pany intends to lay two miles of track daily from Gila 

| City to Maricopa Wells. 

| A Philadelphia r clamors for the erection of 
elevated railroads fr that city, so that the surface horse- 

|car companies may be forced to reduce their fares to 
five or three cents. 


An elevated railroad, for freight ion, is 
———— Boston, to connect the ith Boston 
| flats with the Fitchburg, Boston & Lowell, Eastern, and 
| Boston & Maine roads. 


Rupee ere beige vely circulated and extensively 
in Brooklyn, N. Y., to secure rapid transit in that 
| city. Elevated railroads are proposed. No li 

| is between different companies. 


several 

| way in Norway, which is the first ever received in the 
‘United States either Sweden or Norway. 

| The Kings County (L. L.) Elevated Railway Company 
i to be making considerable = The pros 
of the company’s success before State Legisla- 
are better now than they have ever been before. 
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miles. Other improvements are contemplated at this 
favorite resort. 


Application will be made to the Canadian Parliament, 
next session, for an act té incorporate the Atlantic & 
Northwest Railroad Company, with power to construct 
a line of railway from a point on the Atlantic Coast, 
within the Dominion of Canada, to a point on Lake Su- 
perior, by way of Lake Megantic, Sherbrook, Montreal, 
Ottawa and French River. 


The Leke County (Col.) Railway & Tramway Com- 
pany has been organized to construct and operate a 
street railway and tramway in the city of Leadville, 
Col., for the purpose of transporting passengers and 
freight. The road is to run from a point two miles west 
of Leadville, and to continue to a distance four miles 
east of the town, to Fryer Hill. 


Application will be made to the Canadian Parliament 
for an act to incorporate ‘* The Selkirk & South Saskat- 
chewan Railroad Company,” with power to build and 
operate a line of railway from Selkirk to the Red River, 
in Manitoba, westerly past the Touchwood Hills, toa 
point on the South Saskatchewan River; also, a branch 
road with navigable water in the vicinity of Clandeboye 
Bay. 


A dispatch from Yuma, Arizona, received in this city 
last week, states that thirty miles of the Southern Pacific 
Railroad track had been laid during the previous three 
weeks, and that a station was to be opened last Monday 
at Mohawk Gap, 30 miles east of the Colorado River. 
The graders are approaching Maricopa, 100 miles ahead 
of the track-layers, which point will be reached by rail 
within ninety days. 


oon 


RIVERS, HARBORS, ETC. 


The Department of Docks, of this city, propose to 
soon commence the construction of four new piers on 
the North River front. 


The dredge at Ashtabula, O., which was sunk in the 
lake, a short distance from the east pier, has been taken 
out, so that the machinery can be taken out. 


The first lot of wrought-iron piling for the large 
Ocean pier at Long Branch, N. J., reached that = 
last Wednesday. ‘The sea wall is completed, and the 
construction of the pier will begin at once. 


The Illinois Legislature are desirous of transferring 
the Illinois and Michigan Canal to the General Govern- 
ment. A resolution has been introduced in the State 


Senate looking to the formation of Legislative Com- | 


mittee for that purpose. 


The Common Council of Buffalo, N. Y., have requested 
the State Superintendent of Public Works to abandon 
the proposed alteration of the canal tow-path in that 
city, they claiming that it will interpose obstructions to 
business, with no commensurate compensating advan- 
tages to canal interests. 


The Light-House Board, at Washington, D. C., has re- 
colved biirmntion of the destruction, at noon, on Jan. 
20, but without loss of life, by ice, of James Island 
Light Station. It was a screwpile structure, situated at 
the mouth of the Littl Annamessex River, Tangier 
Sound, Chesapeake Bay, near Crisfield, Md. 


The House Committee of Congress, having shown a 
disposition to reduce the government appropriation for 
the Patapsco ship channels from $160, to $60,000, 
have united the merchants of Baltimore in a hearty 
protest, They claim that the sum last named will per- 
mit no improvement beyond the necessary dredging. A 
hearing is to be had before the committee. 


Owners of property along the different routes sug- 
gested for the Harlem River (N. Y.) improvement hav- 
ing declined to give the right of way to the United 
States, General Newton, in his report upon the matter 
to General Humphreys, Chief of Engineers, U. 8. A. 
recommends that the government hold firm in its refusal 
to pay anything for the rght of way, and adds: “If 
the improvement of the Harlem River be not of sufti- 
cient importance to the great State and city of New 
York to insure a gift of the right of way, then let it go 
by default.” 


A party of Philadelphians, headed by Governor Hoyt 
and Mayor Stokley, were before tne Committee on Com- 
merce of the House of Representatives in Washington, 
last Wednesday, to urge an increased appropriation for 
the improvement of the Delaware River. Col. Ludlow, 
of the United States Engineer Corps, who was also one 
of the delegation, made a full explanation of the condi- 
tion of the river, showing the shoals and rocks between 
certain points extending above Philadelphia, and for 
which an appropriat‘o. of $300,000 is asked by the 
delegation, while Captain White, of the ight- 
Hous: Board, showed the absolute necessity for addi- 
tional lights on the river, explaining that there were 
thirty miles in almost entire darkness. He _ esci- 
mated $125,000 as the proper figures for additional 
lights. Other addresses were made by members of the 
delagation, showing the importance, both State and Na- 
tional, of the improvement desired and the appropria- 
tion asked for, to which the Committee gave careful at- 
tention. 


An outline of the government work contemplated on 
the shores of Lake Ere during the coming season is as 
follows: At Cleveland, O., work upon the shore-arm 
of the breakwater will be pushed forward as fast as 
possible. The present harbor will be surveyed, the 
channel cleared, and the west pier put into complete re- 

yair. At Sandusky the work of dredging will be con- 
inued with two or three dredges, a and deepen- 
iig the channel. At Toledo the work will be pushed 
vigorously. As soon as navigation opens, dredging will 
be undertaken in Maumee Bay with five 

A strong effort will be made to get a depth at 
least 15 feet up to Toledo during coming summer. 
At Fairport work during 
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will probably consist of d ing the channel and re- 
pairing the piers. At Ashtabula the east pier will be 
carried out feet further into the lake, At Conneaut 
pact of the east pier was carried away during the heavy | 
gale last fall. There is no appropri ioe for this harbor, 

but a careful examination will made as soon as the 

ice will permit, and a special report submitted to 

the authorities at Washington. At Erie, Pa., during | 
the coming season, a large amount of dredging will be 

done, and an effort will be made to obtain a — of at | 
least sixteen feet up to the town. The piers will be re- | 
paired and the protection fence at the head of the pen- | 
insula strengthened where necessary. At Monroe, | 
Mich., the piers will be repaired. At Vermillion, Huron, | 
Port Clinton and the mouth of the Black River, there | 
are not sufficient funds available at present for any- | 
thing more than surveys and examinations. | 


L ace 
COMMERCIAL AND FINANCIAL NOTES, | 


New York, Jan. 30, 1879. | 

The stock market has been unusually excited and ac- | 
tive during the past week. The volume of business has | 
been exceptionally large, and the upward movement 
which commenced with the beginning of the year con- 
tinues On Tuesday, for the first time since this up- 
ward speculation in stocks began, it met with a serious 
check and a sharp decline ranging from % to 734 per 
cent. On that day the reported sales amounted to 
451,640 shares, being largely in excess of the business 
of any previous day during the present rise. On Wed- | 
nesday the decline was stopped, and nearly the whole line | 
recovered fully from the drop of the preceding day. 
The temper of speculation at the close was as bullish 
as at any time this year.——While this active market is 
largely speculative, it is known that a great deal of out- 
side money is going into out-and-out purchases of stocks | 
that are regarded as investments. Railroad shares like 
Harlem, Rock Island and Burlington & Quincy, that are 
bought almost solely for investment, yielded but little 
to Tuesday’s break, and were very strong yesterday, 
showing that investments are being made in other se- 
curities than United States bonds.——State bonds are 
almost entirely neglected. Arrangements have been 
made for the payment, on presentation in New Orleans, 
of one-half the coupons due Jan. 1, 1879, the remainder 
to be paid in installments, as collected from taxes. The 
total amount of interest due on these Louisiania 
consols on Jan. 1 was $410,000.—-The sales of city 
bank stocks continue light.——Money on call has ruled 
higher, being 3@4 per cent. on the usual Stock Ex- 
change collaterals, and 2@3 per cent, on Governments. 


| 





| ——Foreign exchange is steady, the posted rates of the 


leading drawers being $4.851¢@$4.86 for 60-day, and 
$4.881¢ @$4.89 for sight bills. —-Bar silver fell in Lon- 
don yesterday to 50@50<d. per ounce, English stand- 


;ard, and here the bullion value of the 412!¢-grain 
| silver dollar fell to about 8414 cents.——The immediate 


effect of the arrangement between the new syndicate 
and the Treasury Department has been to weaken the 
foreign exchanges, so that all danger of shipment of 
specie is postponed.—The eighty-fifth call for the 
redemption of 5-20 bonds of 1865, consols of 1867, 
was made Jan. 27, by the Secretary of the Treas- 
ury. The call is for $20,000,000, which made 
150,000,000 called during the present month, leav- 
ing only $198,079,300 5-20’s (67’s and °68’s) to be 
refunded before the 10-40’s are reached.—It is | 
argued that the issue of the 4 per cent. bonds will have 
the effect of reducing the current rate of interest 
throughout the country. Government bonds, because 
not subject to tax, and for other reasons, will command 
par, though they bear a lower rate of interest than other 
bonds. When Government bonds cannot be sold at par 
for less than 6 per cent. interest, money will command, 
in other forms of investment, from 8 to 10 per cent. 
The reduction of interest on Government bonds to 4 per 
cent. reduces the value of money in other good bonds to 
6 or 7 per cent., according to the credit of the company 
issuing them.——The Committee on Coinage decided, on 
Tuesday, to report to the House of Representatives, fa- 
vorably, Mr. Fort’s bill for the redemption and recoin- 
age of the trade dollar.——-On Wednesday it was re- 
ported at the Treasury, Washington, that more than 
$25,000,000 coin obligations, including $1,400,000 
United States notes presented for redemption, have been 
paid during the current month, and yet the coin balance | 
in the Treasury has steadily increased.——Railroad men 
at Chicago on the 28th generally conceded that the 
East-bound pool of two months since is a dead letter, 
and no effort will be made to keep it in force after 
Feb. 1. Mr. J. H. Stead, the Commissioner of the | 
Peoria pool, resigned, believing the present pooling | 
plan from that point to be impracticable.——The sale 
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20% cents a ton. The prices received on the different 
sizes in the order of sale were: Steamer, 7,000 tons, at 
$2.35; grate, 26,000 tons, at $2.40@$2.35@$2.30; egg 


20,000 tons, at $2.40@2.85@$z.30@$2.35; stove, 


40,000 tons, at $2.75, and chestnut, 7,000 tons, at $2.35 
@$2.373¢ @$2.40. The feeling among the trade seems 
to be that as all prospect of another combination is now 
at an end, the market, left to itself, must reach a still 
lower level.— During the past year the production of 
Canadian coal has declined 30 per cent., while the out- 
put of English and- American coal mines has increased 
10 and 5 per cent., respectively. In 1873 the output of 
Canadian was 1,041,467 tons, the raising of which gave 
employment to about 5,000 individuals, whose monthly 
pay-roll exceeded $120,000. In 1878 the production for 
the year will be less than 700,000 tons, and the 
monthly pay-roll in this case less than $70,000. 
The ships employed in 1878 in transporting coal 
are now idle.——The Chicago Inter-Ocean says 
that the business of that city is very fair, and 
wholesale merchants, as a rule, express themselves well 
satisfied with the situation and outlook.——The Mobile 
Register gives a gloomy account of the prospects of that 
once prosperous city. It says that ‘‘in January, 1860 
the cotton receipts to this date were 490,761 bales, of 
which shipped through to New Orleans, 17,797 bales; in 
Mobile Bay, same time, seventy-four ships and barks. 
Jan. 7, 1871, the cotton receipts to this date were 207,- 
699 bales, of which shipped through to New Orleans, 
837,453 bales; in Mobile Bay, same time, nineteen ships 


| and barks. Jan. 4, 1879, cotton receipts to this date, 


215,521 bales, of which shipped through to New Or- 
leans, 91,005 bales; in Mobile Bay, same time, thirteen 
ships and barks. The superior advantages of New Or- 
leans appear to be steadily taking the commerce of Mo- 
bile, and what is not going to the former city is moving 
elsewhere by railroads.”——The depression in British 
trade, the distressing effects of which are mentioned 
almost daily in cable dispatches, is very strikingly il- 
lustrated by the statistics just published of the move- 
ments of prices of commodities in London during the 
last half of the year 1878. No such general and violent 
falling off in the prices of standard urticles has before 
taken place since thé present hard times began, nor was 
it equaled in this country during any six months since 
the panic of 1873. The fall in the prices of some of the 
leading articles was as follows: 


— pig-iron 
Copper 
Wheat 


Such a decline as these figures indicate, coming when 
prices were already extremely low, and when many in 
dustries were on the verge of ruin could not fail to produce 
distress of the most severe character.——It is reported 
that the scheme for the new French Transatlantic Cable 
has been abandoned. At all events, Messrs. Seimens have 
abruptly suspended the manufacture of the cables for 
the company of which M. Ponyer Quertier is President, 
as was learned by cable dispatch on the 29th instant. 

The Bureau of Statistics at Washington furnishes a 
comparative statement of the imports and exports of 
the United States for the full twelve months of 1878, 
compared with the same information for 1877, which 
cannot fai} to be of great value to every one interested in 
the commercial and financial affairs of our country. The 
total exports of merchandise and specie during the past 
year amounted in value to $763,198,613, against $460,- 
630,215 imports, showing an excess of exports over im- 
ports of $302,568,398, The exports for the preceding 
year were $668,621,979 and the imports $504,017,515, 
giving an excess of exports over imports for that year of 
$164,604,464, or a gain for 1878 of $137,963,934. There 
is every indication to believe that the excess of exports 
of merchandise over imports during the current year will 
exceed that of 1878, 

MarkKets.—Iron.—There are no new features noticea- 
ble in the market for American pig, the sales being 
confined to small lots. Scotch pig continues ex- 
tremely dull, with prices for all brands more or less 
nominal. Scrap iron does not appear to be wanted, ex- 
cept in small parcels. 25,000 tons of steel rails have 
been purchased by the Erie Railway Company for third - 
rail extension, deliverable in the spring. The contract 
is divided among several mills, and the average price is 
about $41 at works. 8,000 tons have also been sold at 


seem to have but little sale——A gradual improvement 
in the hardware business is noted, and the market ap- 





of 100,000 tons of Scranton coal yesterday by the 
Delaware, Lackawanna & Western Company, resulted 
in a further decline. The prices realized were lower 
than ever before, except at the sale of November, 


| 1877. The coal sold yesterday was well distributed, the 
coming season | average decline from prices at the December sale being ' large. 


pears to be aes Standard grades of 
‘foreign hardware meet with fair inquiry, and rule about 
fair and prices steady. The sales of shingles are light 
and the receipts small, the stock at the yards being 


- 
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man. By a complete loosening of the gripping 
* pulleys, the car is stopped, and by means of a sup- 
plementary the rope can be dropped. 
- —_—— Oto 
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THE STRENGTH OF CHAIN CABLES. 


One of the most important series of investiga- 
tions conducted by the U. S. Board appointed to 
tae — test iron, steel, etc., the report of which commis- 
In view of the great falling off in the number of sion is now passing through the Government press, 
on the horse cars in this city since the is that made upon chain cable. In proving the 
building of the elevated railroads, the officers of strength of chain the standard proof table of the 
the principal horse-car lines are trying to devise British Admiralty has hitherto been employed, and 
means for staying the decrease, The general opin- cables have usually been sold with a guarantee 
ion seems to be that an increase of speed is needed; that they have been tested according to this stand- 
and for this some cheap but effective steam or ®Fd. The object of testing is, of course, to reveal 
compressed-air motor must be used. the presence of any defective links, and it is clear 
seu onelics = that, while the tension to which a cable should be 
Ir is said to have been fully demonstrated, both Subjected during its proving should be sufficient to 
by observation and experiment, that water which exhibit such defects, on the other hand the stress 
has percolated through strata containing oxide of should be well within the limit set by the strength 
iron, is almost wholly free from organic matter, °f the perfect links, so that the proof strain should 
while, when it has passed through any strata free D0t become an actual source of injury to the cable. 
from such oxide, the water, though free from any This last, however, constitutes the principal objec- 
appearance of turpidity, retains quite all the im- tion which the board finds to exist with refer- 
purities it had acquired on the surface. ence to the Admiralty table, as applied to chains 
. 900 0 of American bar iron. The board states that 
A NEW steam motor was tried on the Second the strength prescribed by the Admiralty table 
avenue street-car line last Monday night, and the for every size of cable is too great, and that 
test was highly satisfactory. All the machinery is the stresses for the different sizes are unequal in 
placed under the body of the car, and is wholly their proportion to the strength of the links. This 
under the control of an engineer on the front plat- opinion is founded on the following reasons : 
form. The boiler is charged at the depot with ‘First, the stress for all sizes is based upon the 
200 gallons, heated to a temperature of 212° Fahr., assumption that the cable bolts of all diameters 
and this is converted into steam by means of a possess a strength equal to 60,000 pounds per 
small furnace, heated with coke. Asinglecharge, square inch. Few bars of American iron are 
it is estimated, will last from five to six hours. equal to this strength, and when they are their 
The car runs smoothly, has abundant power, is cost precludes their use as cable iron.” Further- 
easily controlled, and moves with good speed. more, ‘‘ Although this strength may be found in 
EE oo the small bars, it is not found in the large sizes of 
A REPORT that should attract the attention of the same iron. Second, if the bars of all sizes did 
sanitary engineers reaches us from Wilmington, possess this strength, the proof is still too great, 
Del., connected with the unhealthful condition of | for it probably exceeds by a considerable amoun 
that city. Typhoid fever prevails there to that ex- | the elastic limit of the links.” 
tent that the city authorities have found it neces-| The Admiralty test for the proof of each size of | 
sary to block some of the streets from public travel. chain is based on the following rule : ‘‘ Square the 
A committee recently appointed by thelocal Board number of eighths of an inch in the diameter of 
of Health have thoroughly investigated the mat- the bar and multiply the result by 630,” the result 
ter, and state the condition of the water supply to | being the stress in pounds. Applying this, the 
be as follows : The water comes directly from the | strain for a 1-inch chain is 40,320 pounds, for a 
Brandywine Creek, fully impregnated with the | 2-inch chain 161,280 pounds, and so on, all other 
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along its banks, together with the drainage of out- constant 630. If the 2-inch cable be made of a 
houses, pig-stys and extensive cemeteries. A well fair quality of chain iron its tensile strength will 
known medical man emphatically asserts that no | not be over 52,000 pounds per square inch, or for 


human power can prevent or check typhoid and the entire bar, 163,300 pounds. The probable | 


other fevers against the present water supply ;| strength of this cable, says the Board, will not be 


and that the 40,000 people of that city are-daily tak- | over 265,000 pounds (163 per cent. of the bar’s | 
ing into their systems poison of a most terrible strength), and it is very probable that there will | 


power. The committee suggest, as a remedy, the be some links which do not exceed 155 per cent., or 


the factories and cemeteries, from whence the! pounds) is equal to over 60 per cent. of the greater 
present impurities come. and nearly 64 per cent. of the less strength. 

9 00 oo | Taking the bar from which the 1-inch cable is 

THE method by which rapid transit will be made | made as equal to a stress of 57,000 pounds per 

over the East River bridge is yet undecided, and square inch, the entire strength will be 44,770 

no conclusion will be reached until all the most pounds, and the probable strength of the cable 

prominent systems have been fully examined. using same percentages as before, will be from 


Col. Paine, the First Assistant Engineer, has on | 73,000 to 69,300 pounds. The proof strain, accord- | 
exhibition, at the Bridge Company’s office in Brook- | ing to the rule, is 40,320 pounds, which is 55 per) 


lyn, a working model of asystem invented by him, cent. of the greater and 58 per cent. of the less 
which has been successfully used in San Francisco, strength, which shows that the large cable would 
Cal., for some years. Uponatramwayacar is run be strained from 5 to6 per cent. of its strength 


by means of an endless wire rope passing between | more than the small one—and generally it appears | 


the rails, over pulleys at the ends of the track, | that the large sizes of cable are strained to a much 
and under the floors. The motive power is to be a greater proportion of their actual strength. 
stationary engine at one end of the track. The In constructing the new table, which we give 
rope passes through the opening made by the! below, the Board have not used over 50 per cent. 
peripheries of two grooved pulleys, which are of the strength of the weakest part of the cable, 
placed beneath one end of the car-truck, and and 45.57 per cent. of the strength of the strongest 
which revolve horizontally in the same plane. By links. The important points of difference between 
turning a brake upon the car platform, the grip of this and the Admiralty table are as follows: In 
the pulleys upon the rope may be tightened or the new table the proof stress is for every size 
loosened at will; at the same time, by a suitable uniform in its proportion to the probable strength 
connecting mechanism, the reverse effect is pro- of the links; in the Admiralty table it varies with 
duced upon the car-wheels, so that while the rope every change of size. Unless the elastic limit of 


may be run at a high velocity, yet the speed of the the link is a greater proportion of its ultimate 


car may be fully under the control of the brake-' strength than that of the bar was to its strength, 





41 


— 


the strains of the Admiralty table exceed this limit 
greatly upon all sizes, while those of the new 
table do not. -The recommended table recognizes 
the probability of there being introduced into 
cables links made from bars which, although of 
equally good iron as the rest, are, through faults 
of rolling, more or less secant, and, in consequence, 
possess less strength than bars rolled true, which 
deficiency will be carried into the links. Should 
there by accident be a few links of 11§ inches in a 
2-inch cable, the Admiralty proof would strain the 
strongest of such links to over 62 per cent., and 


the weakest to over 70 per cent. of the actual 





strength. The following is the table -recom- 

mended: 

Size. Proving strain Size. Proving strain. 

Inches.| Pounds. Tons. Inches. Pounds, Tons. 
2 121,737  S4ay’o) tye | 66,138 208475 
14§ | 114,806 | 5SissyS 12 60,920 | 27y4'%5 
1 4 108,058 48°37", 1 Ys 55,903 24 it 
142 101,499 45s! 1} 51,084 225%) 
1¢ | 95,128 | 425835) 1% 46,468 2% #8 
1} | 88.947 | SOLER) 1,° 42.058 18 4H 
18 82,956 | 3ig$f5,  lyy 37,820  16587% 
Ie | 77,150 | SHA) 33,840 | 159y4%, 
1h 71,550 319448) 
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THE PRALL SYSTEM OF HEATING CITIES. 





The success of the Lockport Steam Heating 
Company has stimulated several of our inventors 
into seeking other methods of heating cities, and 
several plans possessing greater or less merit have 
been suggested to this end. This week we had our 
attention called to a method devised by Wm.E. Prall 
of this city, a well-known inventor, which shows 
by several novel features. It appears to be suggested 
the well-known system of heating by hot water, 
but differs from it in several important particulars, 
The system may be described as follows: At a cen- 
tral point in a properly designed boiler, the water 
is to be heated to a temperature exceeding that of 
the common boiling point, about 130° Fahr, From 
this boiler the water is to be forced, by a pump, 
through mains with such a velocity as wiil enable it 
to complete its circuit before its loss of tempera- 
ture becomes very great. It is the intention of 
the inventor to have no water away from the boiler 


| for a longer period than fifteen minutes. At any 
fluid dyestuffs and refuse of the numerous factories | chains being accelerated by the use of the same | 


point or points along the line, service pipes are to 
pass into the dwellings; the water, after being 
metered, is passed, if heating by steam be desired, 
through a finely perforated plate into a large cheat, 
there becoming steam, which is then led into radi- 
ators. The product of condensation passes by a 
return pipe from the radiators to the main, to be re- 
turned to the boiler. If heating by hot air or 


| water be desired the steam generator is not used, 
erection a new pumping works above the site of 252,600 pounds. The Admiralty proof (161,280) 


A test line, about 860 feet in length, now on ex- 
hibition near the foot of Eighth street, East, in this 
city, is laid in a trench perhaps 70 feetlong. This 
is not, as the inventor claims, equivalent to a 
straight line of the length of the line used, since 
the close proximity of the several coils to each 
other must aid very materially in retarding radi- 
ation. The water in this line returns from the 
circuit with a diminution of temperature of about 
one degree. 

A company has been formed in this city, com- 
posed of some of our most substantial citizens, a 
| charter from the State Legislature is sought, and 
will probably be obtained, so that a test on a more 
extended and practical scale will, doubtless, soon 
| be made. 


CONDUITS. 
i 


| (See Plate on page 48.) 

| Thefull-page plate which we give this week il- 
| lustrates very fully the subject of open and covered 
| conduits for the conveyance of a public water mip- 
'ply. It is taken from our edition of Humber’s 
| « Comprehensive Treatise on the Water Supply of 
| Cities and Towns,” and is particularly designed 
show the various sections designed for supplying 
‘London with more water by what are known as 


42 


the Welsh and Cumberland Lake schemes, respect- 
ively. Fig. a is the section of a proposed flood- 
water course, lined with Staffordshire blue bricks, 
and is designed for a mean velocity of nearly eleven 
feet per second. Figs. b and c are tunnels for flood- 
water, with mean velocities of 10 feet 6inches, and 
11 feet 6 inches per second respectively. The re- 
maining sections to fig. m are for open and covered 
or tunnelled conduits, with velocities varying from 
1.82 feet per second in the former, to 2.84 feet in 
the latter. The remaining sections, of the Cum- 
berland Lake scheme, differ from the foregoing not 
only in their form, but also in the use which is 
made of rubble masonry, where the conduit is 
carried through rocky districts. They are designed 
for velocities of from 1.76 to 2.2 feet per second. 


en rT nn 

OFFICIAL REPORT ON THE TIMBER CREO- 
SOTED BY THE *HAYFORD” PROCESS 
USED IN THE CONSTRUCTION OF THE U. 
8. 8S. VANDALIA. 


The U. 8. steamship Vandalia was built in 1872 
and 1873, at the Charlestown Navy Yard, of timber 
creosoted by the ‘‘ Hayford” process, about 650 M. 
ft. b. m. of timber thus treated being used in her 
construction. The Vandalia has lately returned 
from a three years’ voyage in the Mediterranean, 
and has been found in condition to be put at once 
into commission. 

The following extract is from the official report 
regarding the results of the treatment by the 
** Hayford ” process after six years’ service ; 

U.S. Navy Yarpb, Boston, Nava. Con- ; 
STRUCTOR’S OFFICE, Jan, 2%, 1879. \ 
Captain 'S. A. Haxtam, U. 8S. N., Commanding 

Navy Yard, Boston : 

Captain : I have the honor to state, in answer 
to the Bureau letter of the 27th ult., relative to cre- 
osoted timber at this Navy Yard : 

Very nearly all the material which was treated 
has entered into the construction of the United 
States steamship Vandalia, and from the specimens 
of borings which have been carefully taken from 
different parts of the ship and forwarded with this 
communication it will be observed that they are | 
still strongly impregnated with creosote. 

Nearly or quite all the gun-deck clamps on the 
starboard side were not creosoted, but such is the 

netrative power of this composition, that it is 
impossible to say how much the contiguous tim- 
ber, which was treated, has had to do with the 
preservation of the oe 

The least which can be said is that the part of 
the ship not creosoted, from its thoroughly sound 
condition, will want further time to fully develop 
the merits of the process. 

There was a section similar to a part of the side 
of the Vandalia prepared with this process, and it 
has been left, exposed to all weathers, since it was 

, now six years or more. I forward, also, 
of this timber just taken from that section. 
No precise account of the quantity of timber | 
prepared by this process has been t, as the 
usual method was to get out the plank or timbers 
needed for the ship and then treat them as we 
would ordinarily in the steam box, and the wood 
thus prepared would be placed immediately upon’ 
the ship. 

It would have been better to have pre 1 the 
timber and allow it to shrink all it would before | 


a piece 
° 


I am able to submit the following as a near ap- 
proximation to the whole amount of the timber | 
and lumber treated, viz. : 
White oak a and plank 


nees (400) 
Yellow pine timber and plank............... 269,502 
White “ - 


your obedient servant, 


Very respectfully, 
‘Gigned), SAMUEL H. Pook, 
Naval Constructor. U. S. N. 


ee 


PERSONAL. 


Col. H. A. Rust, of Chicago, President of the | 
American Bridge Company, of that city, was at | 
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recently Superintendent of the Baltimore & Ohio 
Railroad, has accepted the position of General 
Superintendent of the New York Elevated Rail- 
way, and will enter upon his duties at once. 


The death is announced of Mr. William Howe, 
of Clay Cross, England, Chief Engineer of the Clay 
Cross Company, and well known in the engineer- 
ing world. He some years ago perfected what is 
known as the “link motion” in locomotive and 
stationary engines, and in 1872 he received a valu- 
able testimonial in recognition of his services to 
mechanical science. 


The construction of armor to resist shot and sheil 
was the subject of a paper read by Captain C. O. 
Browne, R. A., of Woolwich, at the recent annual 
general meeting of the Institution of Mechanical 
Engineers. He referred to Sir Joseph Whitworth’s 
steel projectile as most remarkable, one having 
already penetrated three armor-plates, each 12 
inches in thickness. 

A eer m 


BOOK NOTICES. 


GEOGRAPHICAL SURVEYING: ITs Uses, METHODS, AND 
ReEsuLtTs. By FRaNK DE YEAUX CARPENTER, C, E. 
Van Nostrand’s Science Series. 

A very complete and extended plan for the geo- 
graphical survey of the Empire of Brazil is embod- 
ied in this monogram, which the death of Prof. 
Hartt, late Chief of the Geological Commission of 
that country, prevented carrying out. It is filled 
with good suggestions as to the best method of 
conducting such a survey in any country, 


THe TRANSMISSION OF POWER BY COMPRESSED AIR. 
By Rosert ZanNER, M. E. Van Nostrand’s Science 
Series. 

The use of compressed air as a transmitter of 
power is of comparatively recent origin, but is rap- 
idly becoming prominent, especially in tramway 
motors and in the neighborhood of abundant water- 
power, so that any contribution to our knowledge 
of this subject is welcomed. This little work is 
well written, being thorough and clear. The works 
of Zeuner Clausius, Rankine, Riedler, and other 
well-known writers have been freely used. Chap- 
ter V., et seq., will be found especially valuable. 


THE STRENGTH OF MATERIALS. By WILLIAM KENT, 


M.E. Van Nostrand’s Science Series. 

This reprint from Van Nostrand’s Magazine, | 
the writer says, is designed chiefly for the benetit 
of those users of material who are disposed to be. 
their own engineers, but as it is written in an 
attractively simple form, and is a compend of the 


latest and best researches relating to strength of | 


materials, it will be a very desirable addition to | 
the working library of any professional engineer. | 
The common formulz, especially for strength of 
columns, give widely different results, showing 
that much fuller and more extended investigation 
is required to determine, to the satisfaction of | 
engineers, the strain values of different irons. 

Work Done BY AND POWER REQUIRED FOR FIRE 

Streams. By Grorce A, ELuis, C. E 


This book contains the results of a series of ex-| 
periments made by Chief Engineer A. P. Leshure, | 


_ of the Springfield (Mass.) Fire Department, with | 


the view of obtaining the friction head in either. 


' leather or rubber hose, and the discharge and | 


throw from different nozzles under varying press- | 
ures. To determine these, water was forced 
through hose of different materials and lengths, | 


and through nozzles of different forms and) 


dimensions, the pressure and result under 


‘each condition being carefully noted. The re-| 


sults are arranged in convenient tables ac-| 
companied by clear explanations. The columns | 


\of ‘vertical distances reached by jets” in tables 


1079. 
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AMERICAN SOCIETY OF CIVIL ENGINEERS. 


The regular meeting of the Society was held on 
Wednesday evening, at 104 East Twentieth street. 
Col. W. H. Paine, presided. Members present : 
Messrs. W. H. Paine, N. Y. & B. Bridge: E. P. 
North, C. E,, N, Y.; D. W. Cunningham. Boston 
Water-Works, Grantville, Mass.; W, H. Searles, 
C, E. American Pier & Column Co.,.N. Y.: Bry- 
ant Godwin, C. E., N. Y.; E, Sweet, Jr.. C. E., N. 
Y. State Canals, Albany; W. A. Nichols, N. Y. 
Dock Department; Edmund Yardley, C. E., N. Y,; 
Charles W, Raymond, N. Y. Dock Department; 
George 8. Morison, C. E., N. Y.; Thomas J. Long, 
N. Y. Dock Department; L. L. Buck, C. E., N. Y.; 
Charles Macdonald, President Delaware Bridge 
Co., N. Y.; G. Clarence Dresser, Editor American 
Gas-Light Journal; Theo, Cooper, N. Y. Elevated 
R. R.; Chas. H. Haswell, C. E.; Wm, H. Melvin, 
N. Y. Lenolium Works; Stephen Chester, N. Y.;: 
John Bogart, C. E., Secretary American Society; 
Edmund R. Andrews, N, Y.: E. B. Van Winkle, 
Chief Engineer Park Department, N. Y.; J. J. R. 
Croes, C. E., Treasurer, Yonkers, N, Y. Visitors 
present were: — Abbott: 8. H. McDonald, Superin- 
tendent Lamp and Gas Department, N. Y.; W. H. 
Harrison, Superintendent Newcastle Iron Co.; K. 
Haraguchi, C. E., Japan; George H. Frost, ENat- 
NEERING NEws, N. Y. The first business was to 
appoint Messrs. Dresser and Cooper tellers to can- 
vass the ballots for membership, and also ballots 
for determining the place of the Eleventh Annual 
Convention, after which the minutes of the two 
previous meetings were read by Secretary Bogart, 
and approved by the members present. 

Mr. Stephen Chester then read a paper upon the 
** Development of Electric Light and Kindred Ap- 
plications of Electric Force, and the Professional 
Interest of the Civil Engineer therein.” 

The paper submitted was not intended as an 
elaborate treatise upon electric light, or its means 
of production, but had in view drawing the atten- 
tion of the profession (Engineers) to the fact that 
the successful utilization of electric force in any 
or all progressive arts, was to be achieved by the 
employment of a high order of mechanical ability: 
rather than mere expert electric experience. 

Illustrative of this position, many of the prob- 
lems, upon the solution of which the popular adap- 
tation of electric light in the future seem to de- 
pend, were referred to, withthe view of showing 
that their successful solution was not, as popularly 
believed, a matter of expert knowledge of the sup- 
posed eccentricities of the electric current, but 
was rather dependent upon a thorough knowledge 
of the laws of physics, and the inventive and con- 
structive capacity to adapt and utilize that know- 


| ledge and experience. 


Mr. Chester assumed that the following propo- 


| sitions were generally accepted and undisputed: 


First—Heat, motion, electricity, light, were co- 


‘relative forces, or rather ‘force’ under different 


aspects and conditions, 
Second—That force, in each of its distinctive 


generic forms, was subject to widely varying 
| modifications of conditions, which might be ex- 


pressed as those of volume on the one hand, and 
energy, tension or rapidity on the other. 

That, irrespective of the quantity of force devel- 
oped, widely different resultant phenomena de- 
pended upon the condition as to volume and 
energy, in which the force may be developed. 

Third—That light is heat, in a condition of small 
volume, but with very great tension, energy or 
rapidity. cs 

Illustrative of this fact: A small platina wire, 
one inch in length, treated to the temperature of 
1,900° Fah., becomes, luminous and emits light. 
If heated to 3,600°, it emits thirty-six times the 


the Park Avenue Hotel, in this city, during the +_»9 are disclaimed by the author, they being ob-| amount of light. 


early part of the week. 


tained not by experiment, but from the published 


Therefore, if precisely the same heat-power re-.. 


Gen. Wm. Sooy Smith, Chief Engineer of the figures of J. Herbert Shedd, C. E., of Providence, quired to raise one inch of material to 1,900° be 
great steel bridge at Glasgow, Mo,, now in pro- R.[. It is to be regretted that no experiments concentrated into one-quarter inch of same wire, 
cess of construction for the extension of the Chi- were made by Chief Leshure to ascertain more | raising it thereby to 7,600", the intensity of light 


cago & Alton Railroad, was at the Fifth Avenue than the greatest horizontal throw, since the would be increased at east 


Hotel, in this city, on Thursday, 


Mr. Robert Stewart, formerly Superintendent (of , 
Telegraph of the Pennsylvania Railroad, and more | 


greatest height which a jet will reach under a 
given pressure has become an important element 
in contracts for water-works, 


1,600 times, its effect- 
iveness 400 times. Mae 


The ture in each case being the same, 
the amount of light thrown off is, of course, “@i- 
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rectly proportionate to the area of illuminating | 
surface ; but, with increase of temperature, light | 


increases With a vastly greater ratio. Or, as be- 


fore said, any given object, heated to 3,600° pro- | 


duces 36 times greater amount of heat than the 
same object at 1,900° temperature. 


Therefore, with any given amount of heat force, 
the greatest illuminating effect is produced by the | 
compression of that heat into the smallest possible | 
space, so that it may be raised to the condition of | 


greatest energy. 


With our present knowledge and experience we | 
can most economically and conveniently produce | 


concentrated heat-points of intense energy by 


means of electricity. This is attained by breaking | 


the continuity of a good and sufficient conductor 
by the insertion of a small bridge of much inferior 
conductivity. The resistance opposed to the pas- 
sage of current at this bridge develops heat. The 
bridge may be a small platinum wire, because 


platinum, especially when cellized to some extent 
with iridium, fuses at a very high temperature— 


about 4,000° Fahrenheit. 
Where carbon points are employed, the connect- 


ing bridge is formed by the passage of a continuous | 
stream of incandescent atoms, in a state of fusion. | 


With any given amount of electric force ap- 
plied greater illuminating effect may be produced 
by the “electric arc” (carbon points) than by the 
heating of any metal wires to incandescence, be- 
cause, first, this bridge of incandescent carbon 
may be raised to a very much higher temperature 


than any known metallic conductor may sustain, | 
and secondly, because the carbon anodes, fair elec- | 
tric conductors, are very poor conductors of heat, | 


and therefore the heat produced at this bridge is 
not conducted away and dissipated by the contacts 
on either side. 

Because the luminous phenonena of heat only 
begin to develop at a very high temperature 
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tion of such apparatus is a study which in no 
wise demands expert electric knowledge, but does 
demand knowledge of physical laws, exact calcu- 


belongs to the civil engineer. 
After the reading, the paper was discussed by 


and Haswell, which occupied some time, when a 
vote of thanks was given to Mr. Chester for his 
very instructive and interesting paper on a subject 
that is now occupying so much of the public at- 
tention. 

The chairman announced the election to mem- 
, bership of the society of Wm. H. Bradley, C. E., Su- 
perintendent of Sewer Department, Boston, Mass., 
and Hamilton Smith, Jr., C. E., of San Francisco, 
Cal. There were 156 ballots cast for place of hold- 
ing the convention, of which 82 were for Cleve- 
land, 73 for St. Louis, and 1 for San Francisco. It 
was announced that the Convention would be held 
in Cleveland in June. 

The meeting then adjourned. 


ee ooo 
| CIVIL ENGINEERS’ CLUB OF THE NORTH- 
WEST. 


The regular monthly meeting of the above 
Society took place at the rooms of the Club, 50 
| Dearborn street, Chicago, on Tuesday, the 4th inst., 
President Wm. Sooy Smith in the Chair, and 24 
members present. 

After the approval of the minutes of the last 
meeting, the President made a statement about a 
very perfect testing-machine adopted by the Board 
appointed by Congress to examine and test Ameri- 
can steel and iron. : 

The following-named gentlemen were elected 
members of the Club: H. P. Davock, Assistant En- 


| gineer of the Sault Ste. Marie Ship Canal ; James | 


'M. Bourne, of Springfield; Frank Pelton, City En- 
| gineer, Des Moines, Ia. ‘‘ Anchor Ice” was the 


lation and constructive ability, and it naturally. 


Messrs. Morison, Dresser, Yardley, Abbott, Searles’ 


(1,900°), and then increase enormously with each | subject for discussion, and City Engineer Ches-. 
increased degree of temperature, the natural econ- | brough gave the result of his observations at the | 


omical condition of electric light is one of great | Water-Works Crib’ and elsewhere. He spoke of 


concentrated energy, and it may not with advan- | what he considered anchor ice, saying that it was 
tage be separated into many luminous points of in-| composed of very thin, minute crystals, like | 


ferior intensity. _needles and small disks, and had the peculiarity of 


Illustrative of this, suppose the electric or heat- attaching itself to such substances as earth, rock, | 
ing force to be represented by 11,000, and that 1,000 | etc., and one crystal would adhere to another, and 


be required to heat one bridge to the point where 


act 

protection of drains, ditches and levees across the 
_ lands of others for agricultural and sanitary pur- 
poses, and to provide for the organization of drain- 
age districts, was discussed, and a committee com- 
composed of Messrs. Cleveland, Kirby, Bowen and 

Cole was appointed to inquire into the matter, and 
report at the next meeting of the Society. 

The meeting then adjourned. 


EXPERIMENTS ON TENSION JOINTS IN 
TIMBER-WORK. 


BY PROF. R. FLETCHER, THAYER SCHOOL OF CIVIL 
ENGINEERING, DARTMOUTH COLLEGE, N. H. 


Written for ENcIngERING News. 
NO. IL 
(Concluded from page 37.) 
NOTCHED SPLICES WITH PACKING BLOCKS. 

Curve No. 6 shows that the employment of 
packing-blocks notched into the string-pieces 
both strengthens and stiffens the joint to a great 
degree. 

In the experiment the pine sheared longitudinally 
under the splice some time before the final rupture, 
showing that the packing-blocks and bolts were 
alone able to sustain the stress. 

Searfed Joints.—Experiment No. 4 shows 
that the most advantageous form of scarfed joint 
is very much weaker than a properly-constructed 
spliced one. This is to be expected, since there is 
not over half the area of bearing surface that we 
obtain in the double-notch splice ; neither do the 
pins act so advantageously in the former as in the 
latter. 

Hard-Wood Side Pieces.—The oak pieces 
were uninjured in all the experiments. It is proba- 
ble that the constants commonly used for hard 
wood are abundantly safe for such pieces as splicing 
jand packing-blocks, provided they are thick 
jenough. In these experiments the thickness of the 
splicing-blocks, after cutting the notches, was 
usually about one-quarter that of the pieces joined. 

The Best Form of Joint.—It appears now 
that the following conclusion may be drawn from 
these experiments, as a strictly comparative re- 
sult : 

The best form of joint is, undoubtedly, the double- 
notch splice, thoroughly pinned, made as long as 


luminosity begins. Then, if but one lamp be used, 
10,000 force will be applied directly to the produc- 
tion of light. 

But, if it be desired to divide this same force be- 
tween ten lamps (and not the slightest difficulty 
exists therein), a force of 1,000 would be absorbed 
by each lamp in preparing it to be luminous, and 
but 1,000 would be left to produce light. 

Mr. Chester suggested that modern improve- 
ments in gas-lighting tended toward concentrating 
burners high above the plane in which the audi- 
ence are placed, and diffusing the light therefrom 
throughout the auditorium by reflection. That, 
while this employment of any illuminating agent 
involved some loss of the light-power employed, 
because of absorption, misdirection and dispersion 
of the light-rays, the effectiveness and agreea- 
ble nature of the illumination thus afforded ren- 
dered it popular, and in rooms of public resort the 
conventional usage of the past, namely, placing 
the objective point of vision at the end of a vista 


of glaring points, directly in the plane of vision, | 


was rapidly passing away. 

Electric light, cheaply produced in conditions of 
great concentrated energy and not cheaply pro- 
duced in condition of feeble intensity, was pecu- 
liarly adapted to be employed in illuminating 
spaces in the manner most consonant with modern 
and improved ideas. 

In a perfectly lighted hall or chamber, no single 
point of intense light should be visible to the eye, 
while the light should be uniformly diffused 
throughout the space to be illuminated. 

This could be perfectly accomplished by the em- 


| thus accumulate into a large mass. These crystals | possible and notches cut from one-sixth to one- 
would form in that way at any ordinary depth, quarter the thickness of the piece. : 
‘and form large masses, which, when detached| This joint, while not so cheapasthe single-notch 
‘from the bottom, would rise to the surface. | Spice, is far stronger, because utilizing more of the 
‘Large quantities of anchor ice would block up timber, and, in the end, must be more economical, 
channels, and cause serious obstructions. Some Since the advantage gained by its use far out- 
fifteen years ago the water supply of the city was | Weighs any small saving from the adoption of an 
cut off by a ridge of ice outside of the old inlet imferior pattern. 
basin, and a channel was cut through the ice into Strength.—Without presuming to draw a very 
the basin, and the water had scarcely been running Positive deduction from results which are neces- 
two minutes before the whole body of water in the 4Tily only comparative, it is yet safe to say that 
‘trench turned into anchor, or slush, ice. Since | the ultimate strength of this joint, in view of the 
| then (the present winter) it had affected the supply | €*Periments, can hardly be quite half the strength 
of water at the crib, so that one of the ports or Of the original section when a single timber is 
channels was very nearly filled, and the others Spliced; but when several are used side by side, as 
partially so, necessitating the employment of a in 4 bridge-chord. Exp. No. 6 seems to point to a 
submarine diver to remove it. | much greater strength being made available by the 
In the discussion of the subject which followed, | ¥8¢ of packing-blocks, their action being to catry 
Mr. Chesbrough said that anchor ice, in his opin- | the strain around a joint upon the uncut string- 
ion, was formed at any ordinary depth of water, | Pieces. 
when it was thoroughly cooled down to freezing a a cle vive ‘ 
point, or possibly below, and agitated. | _, In the position of pins, three things must be com 
Mr. John A. Cole, Engineer of Lake View, read a | anes: aa See & ee ae cae 
| paper on the same subject. He termed it “Ground” | of the pecs, Sie mrengim O pits, the 


| or ‘‘ Anchor Ice,” and said it was not an uncommon efticient bearing sustace of and Shays saute’ the 


| phenomenon, and was generally a harmless one. | pine... For. wooden pins, as we Magy saewh,. we 


Se uations: detnaieen Gin dies | have only to equate the available cross-section and 
oa : : . | the strength of pin, and for iron ones only the 

struction in mill-streams; but its greatest power | ilabl inn md the fine of 

for injury was seen in cases where it affected pub- | poe Means . 

lic water-supply. He cited several authors to Sale heetigbbiite b6 thtein i Geeatale’ to 


_show the manner in which anchor ice formed. He , 
‘said it was found by submarine divers in 1867 in | *PPIY to all cases of pinning, so we will show the 


| Detroit River, where it had accumulated around |" i by ining a few special cases. 

' . : | We will assume the following constants for tim- 
the inlet of the water-works, in a mass of ice par- | ; by th a i in 

‘ticles, making a mound ten feet high and fifteen | ; experimen! ysed in our remarks 


a ad . . on fith-plates. We see, how- 
ployment of properly constructed reflectors, re- feet in diameter. The river at that point was EPS DS oe 
fractors and condensers, to be in each case adapted | thirty-six feet deep, and ran at a velocity of three °Ve? that the strength of tension may be taken 


especially to the form and conditions of the.space | miles an hour. : wrjtr a indobesd vo the laborve Mr 3B: Sao, the 
to be jilluminated. The production and applica-! A bill now pending in the State Senate foran'Tdenclion eee “Snow, CB, etore 
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generally at a higher figure than below, in com- 
parison with the other factors: 





Safe tensile strength..... SELES 7 me 1,000 Ibs. per sq. inch. 
“ com ive strength........... . 1,000 - = 
“ cleavage strength............. ... 100“ “ 
“ ghearing of wooden pins.......... 600 * = | 


} 








The system of pinning shown in the figure is | 


called the chain system, in which aaa form a 
chain. Suppose A to be 6” x 12”. and the pins 
wood and 2” diameter. Then the remaining sec- 
tion for tension is 6 (12 — 3 « 2) = 36 inches, and 
the remaining safe strength = 36,000 Ibs. 


If there is a fish-plate on each side of A, the safe | 


strength of each pin will be .7854 x 2? x 2x 600 = 
3,770, whence 36,000 = 3,770 = 9.5, number of pins 


required. We have 9 in the figure; hence the pins | 


should be a little larger. 


Supposing the pins to be of iron and one inch in | 
diameter, then the remaining section = 6 x (12— | 


3 x 1) = 54, and safe strength = 54,000. 
The safe resistance to compression will be 6 x 1 


X 1,000 = 6,000 per pin; hence 9 pins are required: | 


but, in this case, the strength of the combination 
is increased one-lialf over that given by the wooden 
pins. The cleavage length between the centres, in 
this case, must be 5 inches, against 3.1 in the 
former. 

Arrangements may be had that do not take out 
quite so much of the working section. It will not 
be necessary, however, to examine them for wooden 
pins in joints for thick pieces, because the number 
or diameter of the pins becomes so great as to be 
impracticable. When the pieces joined are no 
more than 2” thick, 2’ wooden pins are about as 


strong as the end fibre, and then they follow the | 


same law with iron ones. 


What follows is wholly theoretical, and probably 
rupture would not exactly follow the lines indi- | 


cated, but it must be the basis of our calculations, 


remembering always that the longitudinal cleavage | 


is the most treacherous of either of the resistances 
considered. As the tensile, compressive and cleav- 
age strength varies directly with the thickness of 
the piece, we need only consider the depth. Let 
the depth of piece in the figure be 12”; diam- 
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three-quarter inch bolts, whereby 1014” are made 
available, the length of the plate being only 45”. 
The weight of the bolts without head or nuts, in 
this figure, is 21 per cent. less than in the former 
figure. 

Similar methods apply to diagonal pieces con- 
nected by pins, except that the partial co-efficient 
for crushing, deduced as follows, should be used. 

In joining timbers which meet at an oblique an- 
gle, we bring strains upon the wood whose direc- 
tions with reference to the fibres are different from 
those due to perpendicular bearing. 

These strains will generally be compressive, and 
it becomes necessary to find a constant for the re- 


sistance of timber to them. This can be done 


properly only by experiment; but probably the 


values as deduced below are near the truth. 


| 


| 





In the figure let A D = safe load per unit for 
longitudinal compression; C' B ditto for transverse 


compression; A B developed arc of 90° or *" , 
| Let it be required to find the safe load per unit 





on the oblique surface a b, in figure (B), which 
makes an angle of a° with the end of the stick. 
In (a) let Az be the developed arc of a° to radius 
1; then will xy be the value required. 
| It isnot certain that the lines A Cand BD 





eter of pins, 1”; then, if rupture occurs on the 


line a b, there will be 10” of section left: if on 


ac b, 9’, but there will be cleavage along two sur- 
faces of 5’, equal in resistance to a depth of 1”; 
hence we have 10” available on this line. If rup- 
ture occurs on e d there will be 9” section, but in 
this case the two pins a b must fail, su there would 
result an equivalent of 11” of section. Hence 10” 
represents the minimum strength of this combi- 
nation. 

If the pins are arranged as in the left hand of | 
the figure, we have on the dotted line 4” out, and 
one double cleavage in, leaving 9” only; hence, | 
theoretically, a quincunx arrangement is not so 
strong as the first. The strength of the fish-plate | 
itself is determined by the inner line of pins, 2 y; | 
hence the cluster should be symmetrical. The} 
length of the plate is 50”. 

By reducing the diameter of the pins and in-| 


creasing their number, or lengthening the plate, | 


NER 


} 





| 





we may save more section, but it is not always ad- 
visable. This figure shows an arrangement of 14 





should be drawn straight, but in the absence of ex- | 
periments it seems fair to presume that they may | 


be. Assuming A D = 1,000 lbs. and B C = 190 
Ibs., from similar triangles, we have 90:90 — a :: 
90,000 — 1,000a 


1,000 : yz = 00 and 90:a:: 190: a2z= 
1904 h 
90° whence 
90,000 —1,000a 190% 
= snnenth ee — 9a 
7 90 _s 


=constant required. This constant we must re- 
gard in making oblique abutments. 


KEYS AND WEDGES. 


Prismoidal pieces of wood, called indiscrimi-' 


nately keys and wedges, are used for tightening 
joints and for securing a dovetail joint often used 
in wooden machines. The methods of using them 


' are too well known to need illustration. 


When a pin of square or rectangular section is 
used it is generally called a key. It should be made 
of hard wood and the point to be examined is its 
ability to resist transverse crushing. 

When keys are used for connecting the parts of 
a built beam, as a bridge-chord, they are usually 


called packing-blocks. They should be made loug 


enough and spaced far enough apart to prevent 
longitudinal shearing ; their strength then can be 
ascertained by the area exposed to compression. 


| edly unsafe structure. 
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They should be placed with their grain running 
longitudinally with the beam and diagonally 






















































as 





shown above, so as to leave more section for the 
pinhole. The figure exaggerates the amount of 
cutting. The pin should pass through near one 
end of the keys to prevent the outside pieces from 
springing outward. 

The middle piece is supposed to be spliced to the 
left of the keys. See remarks on the best form of 
joint and its relative strength, previously made. 

Care should be taken not to weaken the string- 
pieces by the indents more than they are weakened 
by the splices. 

Cast-iron blocks are frequently used as packing- 
blocks. On this point the reader may profitably 
refer to Trautwine’s ‘‘ Engineer’s Pocket Book,” 
page 292, and note well the remarkson decay of 
timber due to mutual contact of woods of different 
kinds. 

~—> ++ e+ 


CORRESPONDENCE. 


THE KING BRIDGE COMPANY 
BRIDGES. 


AND THEIR 


= 
o, 


BRUNSWICK, Me., Feb. 
| EpiroR ENGINEERING NEws: 

In your issue of Feb. 1 you publish an article of 
mine in regard to a bridge built by the above 
company in this place, and alsoa reply by that com- 
pany. I am very glad you have done this, for we 
never shall have safe highway bridges until the pub- 

| lic have a better understanding of the matter than 
|it does now. The reply of the above company, to 
|my condemnation of their work isexactly what I 
|should expect from a concern which would build 
|such a structure as the King Bridge Company's 
| bridge across the Androscoggin at this place. By 
means of a very badly-made contract, incorrect 
| arithmetic, and a perfectly plain misstatement of 
| facts, they try to make out that a wretchedly unsafe 
| structure is a very good one. This company made 
a contract with the town of Brunswick for a bridge 
|‘ warranted to sustain 2,240 lbs. per lineal foot.” 
| They now say, however, that the bridge was not 
| intended really to hold a load to that amount, but 
| that the 2,240 lbs. per foot includes the weight 
of the bridge itself. The selectmen, however, 
| do not so understand it. I have submitted this 
| contract to six experts, all of whom interpret the 
| contract as meaning that the bridge is to carry a load 
of 2,240 Ibs. per foot besides its own weight, as in 
fact it ought, being for a double road and subject 
to very heavy teaming, and ina region of very 
heavy falls of snow. The specification is wretch- 
edly made and reflects no credit” on either party 
signing it. To give the King Bridge Company, 
however, every thing they can possibly claim, I 
will take 2,240 lbs. per foot asthe gross load, and 
will show that, even with that load it isa wretch- 


1879. 


The company next states that the arches (the 
bridge is a bowstring girder) are 101g feet high, 
and not 9 feet as I gave it. That this King Bridge 
Company should deliberately say that an arch 
standing right in our main street, and which any 
one with a foot-rule can measure in two minutes, 
is 101¢ feet high, when the plainest measurement 
will show at once that it is only 9 feet (or, more 
exactly, 9,3, feet), is not a matter that admits of 
discussion. It is simply [an incorrect statement, 
which I have given the Company ample oppor- 
tunity to correct, but which they have never 
done. 

The King Bridge Company is right in the re- 
| mark that the load is not equally divided between 
the two trusses, as there is only one sidewalk; but 
this makes the matter still worse for the Company 
than I had it. Taking the gross load as 2,240 lbs., 
and dividing it exactly as the King Bridge Com- 
pany have done, so that 1,245 Ibs. per foot comes 
on the sidewalk truss, and 995 lbs. per foot on the 
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other one, we shall have a tension on the chords 
of 19,000 lbs.. per square inch, from the thrust of 
the arch. To this we must add the tension on the 
chord bars arising from the cross-strain from the 
floor joists, which rest directly on those bars. This 
will add 10,000 or 12,000 Ibs, per inch (the strains 
are a little ambigous from the mode of splicing and 
hanging the chords), making in all a tension of say 
30,000 lbs. per inch, instead of 16,915, as given by 
the King Bridge Company. 

Next, with regard to the pin which splices the 
chord bars, and which is probably the weak point 
in the bridge, the company, in getting the bearing 
of the bolt onthe iron, multiplies the semi-cylindri- 
cal surface of the pin by the thickness of the bar, 
instead of, as I did, the diameter of the pin by the 
thickness of the bar. There is no objection that I 
know of in using the semi-intrados, provided the 
unit strain is reduced accordingly, though it seems 
to me introducing unnecessary confusion into 
engineering language. The question here is, What 
is the safe load to put upon a two-inch pin passing 
through a *j-inch plate? The King Bridge Com- 
pany says that you can safely put 60,000 Ibs. on 
sucha bearing. Mr. Latham would put the safe 
load at 16,800 Ibs. You published lately a specifi- 
cation which allowed, if I recollect aright, 8.000 
Ibs. per square inch of semi-intrados, which would 
be 18,800 Ibs. The largest allowance which I re- 
collect ever to have seen was 12,000 lbs. per inch 
of semi-intrados, which would make 2#,200 Ibs.; 
but this was for very superior work, while the 
workmanship in the King Bridge Company’s bridge 
at this place is by no means first-class. I do not 
think that any honest engineer would say that 
those pins could possibly hold over 10,000 Ibs. 
multiplied by the diameter of the pin and by the 
thickness of the plate, or 16,800 Ibs. Yet the King 
Bridge Company warrants that bridge to be safe 
with a strain of 60,000 Ibs. on the pin, or a unit 
strain of over 25,000 tbs. per inch of semi-intrados, 
and ‘that with quite inferior work, and iron of, I 
know not what quality, and all this allowing the 
claim of the King Bridge Company that the 2,240 
Ibs. per foot is the gross load. The size of pins, 
says Mr. Boller, for connecting flat-bars, should 
not be less than ,j, the width of the bar. In the 
King Bridge Company's bridge they are just half 
of that, or j,. The heads of the eye-bars, says Mr. 
Boller, should have at least 50 per cent. of effective 
section more than in the body of the bar. The 
King Bridge Company makes it the same as the 
body of the bar. 


The remark of the conipany, that they do not 
care what some of our best bridge-builders say in 
regard to their bridges, does not surprise me at all. 
A company which will make a bargain with the 
town of Brunswick to give them a bridge to carry 
2,240 Ibs. per foot, and will then make a structure 
in which that load will strain the lower chords to 
80,000 Ibs. per inch, and will throw 60,000 lbs. orf a 
2-inch pin in a %-inch plate. does not need to tell 
us that it is careless of the opinion of bridge ex- 
perts. For this company to say, as they do, that 
they have dealt fairly and honorably with the town 
of Brunswick, shows what very peculiar ideas of 
fairness and honor this King Bridge Company has. 
The statement that they have built these bridges 
for 20 years shows only that they have built them 
just 20 years too long. With regard to the twist- 
ing of the chord-bars sideways, the company ob- 
serves that they never have turned over, and never 
will, As this isa matter which cannot be sub- 
jected to computation, and must necessarily re- 
main a matter of opinion, Lany quite willing to 
leave it to the oy inion of experts, adding only the 
fact that while this mode of supporting the floor 
used to be employed by a number of builders, it is 
now condemned and abandoned by all except a 
few builders of cheap highway bridges. The cast- 
iron block to which I objected, the company ob- 
serves, is one of their own designs, of which they 
are proud. I do not think there is the slightest 
danger of any one else laying claim to that design. 

The concluding paragraph of the King Bridge 
Company's article was not intended for an engi- 
neering paper, but for an ordinary newspaper, and 
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| it had for a while the effect of deceiving the pab- | 


lic in this place. Just look at it. This company | 
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| ot the bridge the chord is two bars 4¢ <5. inches, 
thickened to 5¢ at splice. Pins, 2 inches in diame- 


proposes to load the bridge with 2,240 lbs, per foot. ter. The floor joists, say 21412, rest directly on 
If it breaks down or any part receives permanent the chord bars, which are sustained at 10 feet in- 
injury, they will build a new bridge at their own ‘tervals by the verticals from the arch. One of the 
expense. If it does not break down or receive two bars is occasionally spliced by the 2-inch pin. 
permanent injury, I am to pay the expense of test-' The mode of supporting the bars is such as to make 


ing. But that one ton per foot is the very load 
which the King Bridge Company has warranted 
the town that the bridge shall carry, without the 
slightest damage or overstraining of any part. As 
they state distinctly in their article that they have 
made the bridge with a factor of safety of 31, ; 


this means that no part of the bridge would give 


way with less than 313 tons per foot. What, there- 
fore is to be proved by putting one ton per foot on 
to the bridge’ Absolutely nothing, except that 
such a load would throw 30,000 Ibs. per inch on to 
the lower chords, and 60,000 Ibs. on to a 2-inch pin 
ina %4-itich plate. The King Bridge Company 


proposes to submit this bridge to exactly the same | 


test that the Ashtabula bridge received the very 
day it fell. Such a test the company knows per- 
fectly well means absolutely nothing at all. They 


the lower chord a continuous girder. These bars 

are in no way connected, except at the 10-ft. in- 
tervals, and there the detail is not good. - Now, to 
_see if my charges are sustained, and thus whether 
or not the King Bridge Company is, by its own 
admission, condemned, let any of your readers fig- 
ure up the bridge. 

The King Bridge Company observes that I have 
taken pains to injure them, for which they can 
; conceive no cause. Thisis notso. Ineither know 

nor care anything about the King Bridge Company. 
I am simply objecting to a bridge which I know 
perfectly well to be unsafe. Whenever the King 
Bridge Company will build a good bridge, I will be 
_ as quick as any one to give them credit for it; but 
so long as they, or any one else, build such bridges 
| as those across the Androscoggin at this place and 


know perfectly well that it doesnot even show that | at Bay Bridge. I shall, as I have for the past 25 
it would hold the same load again. Absurd as their years, persistently expose the recklessness and the 
proposition was, I promptly accepted it, for I knew | wickedness that will subject the public to such 


perfectly well that the bridge could not come out, | 
even from such a test, without terribly overstrain- 

ing theiron. In accepting the proposition of the | 
company I asked only that the test should be con- | 
ducted by disinterested experts. I offered to let 
the King Bridge Company select one person, I to, 


| select one, and those two to select a third, or the 


American Society of Engineers to select all three; 
these experts to test the bridge fairly, and to say | 
how much each part was strained. The experts | 
were also to say whose figures and whose measure- 
ments of the bridge were correct, the King Bridge 
Company's or mine. They were also to report on 
the quality of the work and of the iron. If the 
experts reported the bridge to be a good and safe | 
one, able to hold the specified load without danger 
or overstraining of the iron, I was to pay all cost 


‘of the examination. If they decided adversely to 


the company, they were to pay for the examina-, 
tion; and, whichever way the decision should be, | 
it was to be published in the Brunswick and Cleve- | 
land papers, and inthe Boston Advertiser and the | 
Railroad Gazette. Under these conditions, which | 
I think will be regarded as eminently fair, the ' 


,company did not care to have the bridge tested. 


I can understand very. well that this King Bridge , 
Company would not dare to put.that bridge into! 
the hands of competent and disinterested experts, | 
because they know just as well as I do what the’ 
result would be. Thedimensions the company has 
assumed would be pronounced incorrect, their 


bridge would be pronounced unsafe. 

The King Bridge Co. remarks that it uses iron 
capable of sustaining 60,000 Ibs. per inch. That, 
such iron as that is occasionally seen I admit, but | 
that a company which would build such a bridge | 
as the one I refer to would put such iron into it I 


| in the history of the West. The 
figures would be pronounced incorrect. and the | dences 


man-traps. GEORGE L, VOSE, 


VERMONTVILLE, Mich., Feb. 4, 1879. 
EpItors ENGINEERING NEws: ~ 
In the reply of the King Iron Bridge Company 
f. Vose, it seems to me their own figures 
prove the bridge to be unsafe. 

Assuming, as they do, that the lower chord with 
the floor-joist resting on it is in the condition of 
a beam fixed at both ends, which it will not be in 
all cases, the greatest tension will be, according to 
Rankine:* 

1,M 
ees os +H) 
in which A = sectional area of chord = 5”. 
M = bending moment = he _, 2a <1 


12 

h = depth of chord = 5”. 

q = for rectangle }. 

H = horizontal thrust of arch = 84,575 Ibs. 

In finding M, I have taken a panel length of 10 
ft. as found in Prof. Vose’s article. Substituting 
maximum tension per square inch, 

9950 x 120 


12 )= 
+ 84,575 
165 


Frank P. Davis, C. E. 
LEADVILLE, COLO. 


ide of immigration which has set into Lead- 
ville from all parts of the =. no lel 
mand for resi- 
and business houses long since doubled the 


1 


ar 


40,975 Ibs, 


for business purposes have been taken, causing an 


extrao rise in property suitable for this pur- 
pees along Chestnut street and Harrison avenue. 

ts on the avenue which two months ago were pur- 
_ chased for $200, are now sold readily at from $3,000 
| to $6,000, and few offering at even these figures. 


regard as very improbable. Out of 54 tests for the The fortunate owners of property on the avenue, for 
Cincinnati Southern Railroad, only two, I believe, three blocksnorth of Chestnut street, can no longer 


reached as high as 60,000 Ibs. per inch. Certainly | 
the iron in some parts of the King bridge at this | 
place is of very inferior quality, and the workman- | 


ship speaks for itself. 


The King Bridge Co. observes that if any of the. 
charges which I have made can be sustained, they 
areconderined. {[ wish this remark to be distinctly | 
borne in mind, as I propose to have these charges | 
fully sustained, end in such a manner that no one | 
can possibly help admitting that they are true, and 
thus that the King Bridge Co. is, by its own admis-_ 
sion, condemned. I will give the data,so that’ 
any one can figure up this bridge in five) 
minutes: Span, 84 feet: rise, 9,8, feet; load, | 
2,240 Ibs. per foot, which is to be divided 
between the two trusses, thus: 1,245 Ibs. on) 
one and 995 Ibs. on the other per running foot. | 
The lower chord (the bridge being a bowstring | 
girder) 6n the heavy side is of two bars 55 X5 inches, | 
thickened to °; at the splice; and on the light side. 


be induced to set an ice Uw their ground, 
no offer within the beundd oe reason having 
been made within the past two weeks that was 
not nee? taken. Chestnut street long since un- 
derwent the same excitement, until now on both 
sides for better than half a mile every foot is occu- 
pied by business houses, and no mention made of 
sales not up in the thousands. Contracting car- 
penters have their hands full, and are _besiegi 
the saw-mills for lumber to complete buildi ale 
vin progress of construction, and are very 
cautious in taking contracts to complete their 
work in any specified time. Another difficulty is 
the lack of carpenters, the supply of good 
workmen bei grey” - ae demant, 
at prices vary mm si y, 
the latter figure for fine workmen. TThe low. 
rate for native lumber is $30 per 
Chicago is scarce or in demand, at 


Mw 
to $120. are very scarce and wanted at 
So oS 
* Rankine Civil Engineering, page 548. is 
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drawbacks in this line, although now an excellent | 


article is found six miles down the Arkansas. The 
supply in the camp of common laborers is suffi- 
cient for all purposes at $3 per day.—Lea iville 
(Col.) Daily Eveniny Chronicle, Jan. 29. 





GENERAL INTELLIGENCE. 


We solicit and are alwa to publish in these 
ailcsunit dine Game ad tatovedt & may be furnished us. - 
GAS AND WATER. 

Chicago now has 10,785 street lamps. 

The water-works question is being agitated in Janes- 
ville, Wis. 

The Holly Manufacturing Company, of Lockport, N. 
Y.. has been awarded the contract to furnish a new 
parr for the Water-Works at Queensboro, 

y. 





The main water-pipe at the corner of Cambridge and 
Windsor streets, Cambridge, Mass., burst last week and 
flooded the street, filling the cellars in the vicinity with 
water 


In the Buffalo (N. Y.) Common Council last Monday, 
a resolution was adopted providing that the Water 
Commissioners of that city be entitled to receive two 
dollars for each day’s service necessarily rendered by 
them. 


The citizens of Council Bluffs, lowa, have just held a 


meeting and appointed a committee of ten citizens to. 


devise some scheme to be submitted, whereby that city 
may secure the erection of suitable water-works at an 
y day. 

The contract for —— cast-iron water-pipe for 
the new water-works at ville, Col., which was 
awarded to Dennis Long & Co., of Louisville, Ky., has 
been completed, and amounts to 140 tons. Local papers 
speak in praise of the excellent quality of the pipe fur- 


The Committee on Water-Works, Minneapolis, Minn., 
are authorized to contract for temporary power at the 
pump-house in that city, while the work directed to be 
done by the Council is being done, if deemed necessary, 
at the best terms possible, the expense not to exceed 
$1,000. 


The Common Council of Minneapolis, Minn., have 
directed the City Engineer to have the débris removed 
from the river-bed in front of the pump-house, and also 
to increase the opening and rock-work to not less than 
twice its present capacity, so as to allow the water in 
the river to have free access into the bulkhead. All fur- 
ther improvements and chan at the pump-house are 
def until the result of this action car be ascer- 


It has been discovered that the contract for the build- 
ing of the Tiffin (O.) Water-Works, is unconstitutional. 
This was ascertained after more than half of the pipe 

engine house built and the machinery in. 
been completed, hoping that the present 
State Legislature will legalize the matter, but such a 
opposition has arisen that the result is doubtful. 
Water was let into the pipes on the 31st ult., and the 
engines are proving entirely satisfactory. 


comparison of the cost of three days’ 
Ben at the Binghamton (N. Y.) weber 


of the 
works Tees days in January, for 
, daring three may be of caren: 





Tr Pi tavtgddin bi o4 add WOs~ <ck nobus) cose abdces ens) <¢s $17.01 
Occ ote 6.57 

decrease the last year is credited partia i 
to the mixing of di with bituminous coal, ald partly 


to the new valves which have been put in place. 


Exen staprem of this says : “ The low 
nner te: Newark, NS hee ye itself a 
useless Thousands of dollars have been ex- | 


institution. 
on it in the 


repairs. The residents in the neighbor- 

hood of the eenieane prenaay. paliiee the Aque- 

duct to abandon it, as they fear their p' rty 

will be undermined by the water which, pumped in the 
stone basin, freely forces a passage out.” 

The Committee of the Common Council of Chicago, 

ition for new ordinances 


whom was referred the 





| oqnere 


; 
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the Syracuse (N. Y.) Gas Company use certain —— 
to show that the streets and pu buildings of — 
cuse are supplied at a much cheaper rate than are 

of the following cities: 


Lamps. Per year. Tutal. 

Rochester..... ..... 2,344 27 .0O $63,288 
Buffalo.......... ... 4,628 26.00 120,328 
Troy... Sb ecden cee 31.87 20,363 
Nn edits ccs 1,106 35.00 41,860 
Syracuse............. 1,082 14.00 15,148 

In the raph which follows these figures the reason 
for the difference between Albany and Syracuse is given 


as follows: ‘ New Y Albany and other large cities 
burn their street lamps all night and every night in the 
year. In Syracuse the street lamps are ligh at dark 
and extinguished at half-past one a. m., from nineteen 
to twenty nights per month.” 


In Boston, during the last month, the waste of water 
to prevent the freezing of services has been very large. 
During the coldest weather the consumption from the 
Cochituate Works was 30,000,000 gallons per twenty- 

, four hours, an increase of 7,000, , or BO per cent., 
over the vearly average. The Water Board has issued 
the following notice to the citizens: 

Special Notice to the Water Takers of the City of Boston: 

The largely increased consumption of water during the 
cold weateet shows conclusively that an enormous quantity 
is wasted by water-takers, who allow their fixtures to be 
kept open when the water is not required for actual use. 
The effect of waste ia this way is to deprive those on higher 
ground, as well as the upper stories of high buildings on low 

round, of a sufficient supply for ordinary uses, and the 
yater Board are compelled to urge upon all citizens the im- 
rtance of doing what they can to prevent the waste re- 
erred to, and at the same time give notice that, unless the 
matter complained of is remedied at once, the authority 
given them by city ordinance will be fully exercised. 
Boston Water Boarp, 
Ry Tiworny T. Sawver. Chairman. 


—-- eee —— 


STREETS, DRAINAGE, ETC. 
Street cleaning in this city during the month of Janu- 
ary cost $3,786.22. 
The West End section of the intercepting sewer, at 
Boston, Mass., is practically completed. 


It is said that the Lombard street sewer, San Fran- 
cisco, Cal., is in many places but one brick thick. 


A new 4 per cent. loan has been secured by the city of 
Boston for improved sewerage. It has 20 years to run. 


A bill has been introduced into the Dlinois Legislature 
creating a Department of State Engineering, contem- 
plating the drainage of roads and highways. 


The report of the Sanitary Bureau of this city for last 
week shows a marked decrease in the number of cases 
of scarlet fever; diphtheria, however, still holds its 
own. 


Jan. 28, 1879. 


Sewers are to be built in the Twenty-third Ward of 
this city, in 184th street, from Willis avenue to Brook 
avenue, and in 142d street, from Alexander avenue to 
Brook avenue. 


The City Engineer of Milwaukee, Wis., bas been 
directed to make an estimate and inquire into the cost 
of building a tunnel under the Menominee River, from 
West Water to Reed street, in that city. 


It is probable that the contract for building the Wash- 

ington avenue (Milwaukee, Wis.) tuanel, made with 

| Messrs. Kirkman & Turner, will be canceled, and that 

eae for re-letting and completing the work will be 
called for. 


An earnest effort is 
Street-C 
| the Ci 
| ment o 


making in this city to organize a 
leaning Bureau, whether as a distinct branch of 
Governmeut, or as connected with the Depart- 
Public Works, is yet undecided. Certainly 
| such a department is needed. 


| _“* The poorest kind of economy” said Mr. Bayles, at 
| Trenor’s Hall, in this city, last Thursday evening, “is 


es eens Cees I, ere 
m having ya interest in pe of doc- 
| fors’ and unde ers’ bills.” 


Mr. Jeremiah Desmond, the contractor for cleaning 

| ing out the sewer, formerly an old water course runnin 

| across the squares bounded by Ninth and Tenth and 

| and D streets northwest Washington, D. C., and filling 
the same up with fresh dirt, has quite completed bis 
work. sewer has been a fruitful cause of disease in 
the locality named for many years. 

| been laid in place of the old brick sewer to accommo- 

date such drainage as runsin this direction. 


The following street improvements are contemplated 
= aoe. .: First avenue, peweun a Gotan 
street, grading, —_ tters, setting curb: 
Dennison avenue, between Enh ~~ % 
— ng setting curb ; Fri street near 
ate Volley railroad, graveling; Starr avenue, from 
High street to Dennison avenue, graveling; Cherry 
street, from Hubbel alley to Seventh street, setting 
wn bilicd antbe, gueoing open Suing quinn God casting 
' x {ters 
; and Summit street, oy me and Fi 
avenues, grading, paving and setting curbs. 
The Board of Public Works, of Milwaukee, Wis., re- 
a ae hand labor is as 
‘ollows, viz: On East W. street at 
and — streets in the 
stree 
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greater accumulation of filth occurs where there is con- 
stant passing to and fro. 





. BRIDGES. 


A new draw-bridge is building over Newtown Creek, 
Long Island City, N. Y. 


The broken iron bridge over the main canal, near Hill 
Mill, Lewiston, Me., is being repaired. 


There is to be a $10,000 bridge across the Arkansas at 
Cimarron, Kan., as soon as it can be contracted for. 


The Covington (Ky.) and Cincinnati (O.) Bridge Com 
pany has made a reduction in its rates for foot passen- 
gers. 

The ice so injured the trestle work between Newcom- 
erstown, O., and the Tuscarawas River, last week, that 
trains were stopped. 


The ice carried away two piers and four spans of the 
bridge at Napoleon, O., on the 30th ult. The damage is 
estimated at $25,000, 


The Fitchville (Conn.) turnpike bridge, which was 
carried away by the freshet last spring, has been re- 
placed by an iron one. The total cost was $2,500. 


The new iron bridge at Seymour, Conn, was tested 
Saturday by the use of three 50-ton engines. The de- 
flection under that weight was only five-eigaths of an 
inch. 


The first span of the new iron railroad bridge at Hart's 
Falis, N. Y., across the Hoosac river, was placed in po- 
sition last week. About 200 men are omgleped on the 
work. 


The ties and rails on one span of the new Maine Cen- 
tral Railroad iron bridge at Lewiston, Me., were laid 
last week. The construction of the bridge progresses 
slowly. 


The Jersey City (N. J.) bridge dispute is hotly kept up 
in the State Legislature. The bridge will undoubtedly 
be built, but whether at Washington street or elsewhere 
is to be decided. 


The shore caisson for the Easton Kailroad at Minne- 
apolis, Minn., has been put in pve and filled with con 
crete. The other caisson will be readily put in place, as 
but very little débris will have to be removed. 


The bridge on the Pittsburgh, Cincinnati & St. Louis, 
which was washed out near Steubenville, O.. last Tues- 
day, has been so far repaired that trains are passing 
over it without transfer of passengers or serious delay. 


The new iron railroad bridge which is to take the place 
of the present wooden one across the Blue River at Man- 
hattan, Kan., has arrived at that place. The bridge is 
from the Edge Moor [ron Company, Edge Moor, Dela- 
ware. 


The large railroad bridge at the intersection of Main 
and Sixteenth streets, Wheeling, W. Va., was struck by 
running ice last week, and crushed into a shapeless mass 
of broken timbers, The bridge was owned by the Bal- 
timore & Ohio Railroad Company. 


A fierce fight against further work on the great East 
River Bridge has begun in the State Legislature, Albany, 
N. Y., which promises to continue through the remain- 
der of the session. The opposition is led by some of the 
most prominent of the citizens of this city. 


The wrappings of the great cables on the East River 
bridge, New York, will be finished in about a week, when 
all out-door work will practically stop until ag . 36 - 
is estimated that the adverse action of the New Fork 
city authorities has delayed the work fully six months. 


The investigation of all matters connected with the 
East River Bridge, in this city, is to be conducted by the 
Committee on Commerce of the State Legislature. The 
results of the investigation are to be reported withir 
the next 30 days. The sittings of the Committee will 
be held in this city. 


Bridge-work has been plenty at the Kellogg Bridge 
Company’s establishment at Buffalo, N. Y., and two 
hundred men are now, and have been all winter, mak- 
ing full time. Two bridges are just being completed 
for the extension of the Chicago & Alton oad, 
making forty-seven spans furni to this one road by 
the Kellogg Works in the past six months. Other 

ee are now being built for the Missouri Pacifie and 
the Atlantic & Charlotte Air Line railways. 


The New York Bridge Company, to which was 


| awarded the contract for the superstructure of Lewis 


Bridge over Quinnipiac River at 


Middletown turn- 
pike, is ready to 


t the bridge on the substructure, 


but the engineers have indicated a wish to have the 
work poned until April. They contend that men 
can do their work well with cold hands and stiff 


fingers. The contract calls for the completion of the 
job by the 14th inst., but both ies will waive this 
Souviden without prejudice to either. 


An examination of the Grand street (Brookiyn, N. Y.) 
bridge by an expert, has brought to light the fact that 
it is in a very rous condition. ¢ Brooklyn Eagle 
says: “At high the turn-table becomes actually 
su , and the casterly arm of the draw becomes 
wedged in, owing to the sinking of the bulkhead, through 
the pressure of the embankment behind it. The struc- 
ture is thus rendered practically immovable beyond a 

point, and, as its flooring and i 


The however, ac vely new one, and 
cost a! $15,000, and with a small expenditure could 
be placed in a serviceable state.” 


--—~ -~e9@-—- 


RIVERS, HARBORS, ETC. 


The building of the jetty at Galveston (Tex.) harbo 
is going forward as rapidly as possible. - , 
A surveying party left New Orleans last week to sr: 
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vey the Tangipahoa River (La.) from Amite to the 
mouth, 


Vessels a feet of water can now safely go to 
sea through the th Pass (Miss.) Jetties. 


The government work upon the Southern harbors is 
nearly finished for the season. In some cases the appro- 
priations are exhausted. 


State Engineer Hall's surveying party were recently 
engaged opposite Sacramento, Cal., in ascertaining the 
rapidity ot the current of the Sacramento. 


The dredging ceased in Sabine Pass on the Ist inst’ 
The cause of the stoppage is want of money. Another 
appropriation is needed to complete the work. 


The improvement upon Peal River, between Jack- 
son and Carthage, Miss., has consisted chic fly in remov- 


ing _—— and lopping off overhanging treer, at a cost of 
821,000, 


The work of nying weets of cane along the bottom of 
the Mississippi, at New Orleans, La., is progressing 
rapidly, although but about one-third of the undertak- 
ing is Rnished. The work will soon stop until the next 
low-water season, 


The Madison avenue tunnel at Cincinnati, O., was 
pronounced, by the contractor and engineer in charge, 
completed some months since, but the County Commis- 
sioners are reluctant about accepting the work until the 
frost is out of the ground and the water is turned into 
the old channel. . 


A spirited public meeting was held at Jacksonville, 
Fla., on the evening of the 183th ult., on the important 
subject of constructing a ship-canal across that state, 
The meeting was addressed by Judge Fry, and, among 
other facts, he stated that statistics show that in ten 
years and three months over 1200 vessels had been lost 
on both sides of the peninsula, 


The New York State Engineer reports the expendi- 
tures of the Engineer a on the several cana‘s for 
the last ten years to be as follows : 

SIs cs vsceceses $111,364.14 | 1874 ++» $105,944.67 
1870 145,738.00 | 1875............... 139,662.79 
1871.. .+ 292,700.43 | 1876........... 69,511.19 
i872 ave .. 116,801.66 | 1877......... 41,701.91 
BBFB none ssve .. 106,000.90 | 1878.. 20,423.50 


The Secretary of the Department of Public Works, 
Chicago, [l., has directed Harbor-Masters Brown and 
Carey tosound the Chicago River from its mouth to its 
northern and southern termini, The object is to ascer- 
tain the amount of dredging that must be done this 
year. The river is now about 16 inches lower than the 
average height during the pe two years, and it is ex- 
pected that considerable dredging will have to be done 
to make it navigable. 


The cost of the proposed improvement of the harbor 
at Quincy, LL, as estimated by Maj. Farquhar is shown 
as follows : 

Spur-dams on Mississippi River 
Dredging in bay 
Shore protections of riprap 


$203,736 
Add 10 per cent. for contingencies............-.... . 20,373 


$224,109 


The Board of United States Engineers appointed to 
consider and report a plan for the improvement of low 
water navigation of the Mississippi River below the 
mouth of the Ohio, recommend cmeeens the channel 
to an approximate low-water width of 3,500 feet, by 
means 4} dykes of brush, etc., and when the bed of the 
river is found to be too hard to be worn away, that 
dredging shall be resorted to. They further recommend 
that a test of the practicability and cost of such a plan 
be made at Plum Point Reach, about twenty miles of 
length, asking that an appropriation of $600,000 be 
mate for this purpose. 


The Utica (N. Y.) Herald says: ‘ State Engineer Sey- 
mour does not discuss the project of converting the Erie 
into a ship canal, evidently regarding it as im racticable 
for the present at least. He suggests instead a deepen- | 
ing of the channel by one foot, and gives interesting fig- 
ures of the extraordinary effect this would have upon | 
the movement of commerce. Mr. Seymour's calcula- | 
tions are based upon experiments which he has personally 
conducted with great patience and care during the past 
summer, His estimate of the cost—$1,100, ~is a 
very low one. If it is correct, the money we squander 
upon the new capitol building in a year would effect the 
improvement. If we believed this sum would suffice we 
should be in favor of commencing the work with the 
opening of the spring, leaving the new capitol to wait 
for the rest of its gilded trappings until the Erie is a foot 
deeper from Troy to Black Rock.” 


—— oe = 


MINING. 

The Sutro Tunnel contest is ended, a compromise hav- 
ing been effected. 
public. 

There was taken Tuesday,.Jan. 28, from the 
‘““ New Discovery ” lode, at Leadville, ninety-six tons of 
ore, worth about $10,000.—Denver News. 


The works of Eddy & James, Leadville, Col., were so 
blocked with ore a few days since, that 100 tons were 
dumped outside, They are receiving and shipping 
about equally fifty tons per day. 


It is not, bably, generally known that a gold mine 
is now Solel. in Lisbon, N. i. the ore caution $17 a 
ton. An $85 bar of gold was recently produced from a 
ton and a half of selected ore. 


Renewed activity in gold mining is reported in the 
Macoochee Valley, Ga. General Johns has the shaft on 
the Glenn property nearly down ben ee _— 
and will soon commence taking ou ous me 

hendooene profit on 


in such quantities as will pay him a 
his heavy investment. 
Some time since a gentleman in West Florida sent to 
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a Northern glass manufacturer two or three tons of | the Government deposits in national banks, made up 


beach sand, in order that its qualities might be tested. 
The test was made, and a report returned that the 
result was all that could be desired, the sand contain- 
ing every element necessary to make fine glass. 


The section of country north of the Adlaide mine to- 
ward Evans’ gulch, Leadville, Col., is looming up con- 
siderably. It is now understood that the d of over 
one hundred feet must be reached before mineral will 
be found. Several good bodiesof mineral were devel- 
oped in that vicinity within the past ten daysat a depth 
varying from 100 to 200 feet. 


_ A Leadville (Col.) exchange says: “The Eaton wine 
is producing twenty-five tons of ore per day. which is 
mostly treated at Grant’s smelter, The last lot returned 
109 ounces in silver and 60 per cent. lead.” Regarding 
the same mine, a correspondent writes us: ‘‘The Eaton 
or Triangle mine is one of the most remarkable strikes 
in the camp. A shaft was sunk and location made on a 
triangular piece of ground whose three sides measured 


respectively 73, 63 and 40 feet on the 7th of Novem- | 


ber, "78. About Nov. 14, the claim was sold to Mr. 
Tabor, owner of the Little Pittsburgh mine for $15,000 
and half the net proceeds of the mine to the sellers for- 
ever. The price, although aay large for so small 
a piece of round, has long since m realized by Mr. 
Tabor, At the rate of tons per day the net pro- 
ceeds are not less than $2,000 per day.” 


COMMERCIAL AND FINANCIAL NOTES. 


New York, Feb, 7, 1879. 

The stock market during the past week has been un- 
settled, while the aggregate of business has been much 
smaller when compared with the unusual sales of the 
preceding week, The steady upward movement has 
been checked, and speculative shares have fluctuated 
within narrow limits, the prices generally showing a 
slight shading off. United States bonds have been 
steady to strong, with a fairly active demand, State 
bonds have been without new feature, excepting 
Louisiana consols, which fell to 55% on sales of 
$20,000.——-Sales of city bank stocks continue occa- 
sional, with little variance in price.——Money con- 
tinues easy, most of the loans on call, secured 
by the usual Stock Exchange collaterals being made at 2 
(@3 per cent. and by Governments 1@2 per cent. On time 
the rates run from 1@8 per cent.——Sterling Exchange 
is quiet and firm, the posted rates being $4.85@1; for 
60-day and about $4.88 for sight bills. ——Bar silver has 
ruled steady in London up to yesterday at 50d, per 
ounce, English standard, and here the value of the 4124<- 
grain silver dollar has been about 8414 cents. The week 
past has been marked by two important defaults—one a 
municipal and the other a railway failure to meet its 
matured obligations. On Saturday last the city of 
Elizabeth gave notice to its financial agents that it 
would be unable to pay its bonds and interest falling due 
on that day. These amounted to $35,000, some $6,000 
more having been provided for. The defaulting city has 
been brought into bankruptcy by a system of ex- 
travagant public improvement, and entire lack of 
financial management, extending over a period of twelve 
years. Its present position may be briefly summed up 
thus: Debt, $6,000,000; population, 25,000; total esti- 
mated value of property, $25,000,000, and taxable 
property, $14,000,000. Last year the tax-rate was 
$3.56 per 8100, of which $1.96 was for interest and 


sinking fund, leaving #1.60 to meet al] other expenses, 


including City, County, State, School, Fire, Police and 
Roads. The result of the default will probably be that 
the creditors of Elizabeth will have to scale their inter- 
ests down to a nominal sum, even if they do not have to 
make some concession of the principal. The rail- 
road default was that of the Western Union Rail- 
road Company, whose coupons of its mortgage 
bonds were protested for non-payment on Satur- 
day. The interest in default amounted to about 
$135.000, George A. Thompson, the representative of 
the broken Glasgow Bank, holds $2,280,000 of the en- 
tire $3,500,000 of the Western Union road’s indebted- 
ness, The annual report of the road for 1878 shows net 
earnings of about $400,000, while the annual charge for 


| interest on mortgage is $245,000, By the terms of the 
The terms have not yet been made | 


mortgage securing the bonds on which default was 
made, if the interest remains unpaid for sixty days 
after date due and demand, the principal of the bonds 
becomes dne.——The losses by fire in the United States 
and Canada last year, according to the Chronicle’s sta- 
tistical tables, foot up $70,266,400, of which sum insur- 
ance companies bore the burden of $39,678,600, leaving 
nearly $31,000,000 of uninsured loss to be borne by 
property-owners.——On Monday a further call for $20,- 


000,000 5-20s of 1867 was made by the Secretary of the | 


Treasury, so that $170,000,000 of 67s have now been call- 
ed this year.—According to Washington advices, a bill 
has been introduced into the House authorizing the sale 
of $40,000,000 4 per cents, to defray the pension pay- 
ments due under the recent Pension Bill,—From the 
statement of the U. 8S. Treasury, Feb. 1, it appears that 
the Treasury has now $133,756,900 gold coin and bul- 


lion, $34,875,000 silver dollars and bullion; and that 
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| seoulty of credits resulting from refunding operations, 
| amount to the enormous total of $166,851,141.——Speak- 
| ing of the outlook of oi] preduction for this year the 
| Titusville Herald says: ‘It would appear that the num- 
ber of wells about to be drilled in the Bradford district 
| is liable to increase the production to such an extent 
| that 6,000,000 barrels of tankage will not be sufficient 
to hold the surplus stock which will accumulate during 
| the first half of the current year. Nearly every pro- 
| ducer who has money or credit threatens to take a hand 
| in the grand rush, and it would not be in the least de- 
| gree surprising to see 2,500 or 3,000 new wells sunk be- 
| fore the Ist day of June, with an increase in yield pro- 
| portionate to that of last year.”——The Reports on 
navigation made by the Treasury show that the 
| tonnage of ocean carrying vessels cleared from the 
| United States fell from 70.1 per cent. in 1860, 
| under the immediate influences of the war, to 45.7 per 
cent. in 1865,and to 28 per cent. in 1878 under in- 
fluences subsequent to the war. The gain to the tonnage 
| of foreign countries doing our carrying trade has been 
_ in the inverse ratio.——The North American of Phila- 
| delphia states that the foreign trade of that port for the 
year 1878 ‘*shows an increase of 507 in 1,681 entries. 
| and 443,723 increase of tonnage in the 1,155,911 tons 
| reported. The clearances show ap increase of 489 in 
1,628 and 414,408 in 1,145,362 tons. The $6,351,638 
| duties received on imports mark a growth of $1,244,067. 
| The immigrant arrivals gained 410 in 5,684, The coast- 
wise entries decreased 147 in 1,087 reported, and 29,- 
429 in 561,285 tons, while the clearances decreased 17 
in 461 tons. The domestic exports during the year in- 
creased $10,555,675 and amounted to $48,379,081. The 
foreign imports increased $922,165 in the $21,048,197 
gross, and made the gross increase in trade $11,478,740. 
American bottoms lost $2,928,677 of the export 
trade, but gained $1,054,382 in the importations. 
The decrease in the iron and steel exports of England 
to the United States since 1873, has been extraordinary. 
In that year their value was £4,897,000; in 1878, 
£434,000, a decrease of 60 per cent. The decrease in 
quantity is not in so great a ratio, the shipments being 
871,164 tons, and 49,294 tons for the respective years, 
Nothing could more clearly show how rapidly England 
is losing the American market for her iron,——The 
report of the order of the British Government prohibit- 
ing the importation of cattle from America turns out 
to have been without foundation, But the Canadian 
Government has issued an order prohibiting the 
importation of cattle from the United States for 
three months from Feb. 1.——At the regular meet- 
ing of the Directors of the Bank of England yesterday 
no change was made in the nominal rate of discount, 
which continues at 8 per cent., and which is still above 
the market rates. The ratio of the Bank’s reserve to li- 
abilities, which was 865, per cent. last week, is now 
| 8934 per cent. The statement for the week shows an in- 
crease in specie of £399,000, The gain in bullion on 
balance in the Bank yesterday amounted to £15,000. 
The weekly statement of the Bank of France shows an 
increase in specie amounting to 6,225,000 francs.—— 
The latest turn in regard tothe Trunk Railroad Com- 
bination is an announcement from Indianapulis that 
‘pool rates” are more strictly maintained at that point. 
Also that Commissioner Fink has received assurance 
from the general managers of the five roads east out of 
Chicago that rates have been fully restored, and will be 
strictly adhered to, except in case of “ a few contracts” 
which were cut and are rapidly being worked off. The 
Peoria Pool, established three months ago by different 
roads, came to a sudden termination by the resignation 
of Pool Commissioner J, H. Stead.——The Comptroller 
of the Currency reports that the total amount of bonds 
held by the national banks as security for circulation on 
Feb. 1 was $348,937,200. The amount of national bank 
notes outstanding on Feb. 1 was $321,980,849. 
MAaRKeETS.—The general hardware market during the 
week has not been very active. Values in most cases 
have been ruling steady. The demand for foreign hard- 
ware is in fair proportion to the distribution of domes- 
tic products.——Iron.—In the American pig market 
| there has been considerable more activity in the de- 
mand and trade, with a firmer tone in prices. Scotch 
pig does not share in this activity. Prices are without 
change and in the buyer’s favor.——Steel railsare meet- 
ing with pretty good demand. Iron rails show no 
‘change. Old rails are in active request.—The Chicago 
lumber market is reported steady with fair sales in 
small lots to the city and country. 

In regard to the labor market for New York, it should 
be stated that most of the labor performed for public 
departments is ratéd by the hour, and the men are paid 
for the actual number of hours worked, eight hours 
constituting a day. The number of hours worked 
varies from 9 to 10, and men are paid accordingly, even 





to the fraction of an hour. 
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datinrciarees N Ews. WE gave a brief account, in our issue of Jan. part should be most prominent. The latter, how- 


4, under the caption of ~ Interesting to Highway ever, simply requires enough of the theoretical 
Commissioners,” wherein an inhabitant of La- portion to refresh his memory and assure him that 





Tribune Building, New York City. grange, L. 1, having sustained the loss of a valua- he is in possession of sound data, but specifically 
a ape _ ble horse in driving over a defective bridge in that needs the applications of that theory and results of 
GEO. H. FROST, Proprietor. town, obtained a judgment for damages against actual experiment placed before him in such a way 


the town, but, upon a mandamus being served upon that he can select just such information as he may 


ee . the Board of Supervisors restraining the payment need to meet cases as they arise in his practice 

SATUR FE J 5, 1879. : : : : 7 ASCs y aris 8 practice. 
Day, BRUARY 1 of the claim, and a hearing being had before Judge We have noted recently some books where 
Barnard of the Supreme Court of this district, it 


» the re- 
—— quirements of both student and worker have been 
Taouas J. Lammas waa, on the 12th int ap was decided by him that the town was not liable, happily met. The new edition of Weisbach’s 


but that the Highway Commissioners must pay ** Heat and Steam,” published by Messrs. Wiley & 
i illi f dollars, : a eam, | : y Messrs. Wiley ¢ 
Unpaid taxes amount to three millions of do the bill on the ground of neglect of duty. We are Sons, of this city, is a good example. Here 


i 2,500,000 are pressed for col- . ; . » the 
om oon — ns informed by Judge Barnard, in a personal inter- translator, Professor Dubois, having provided the 
eee <<< 8 PO view during the past week, that the Commis- theoretical portion, Mr. R. H. Buel supplies annota 


THE mortgage of John J. Blair and others upon sioners, having appealed from his decision to the tions giving the practical applications of the rules 
the Chicago & Pacific Railroad, running from Court of Appeals. that that body sustained the laid down. 
Chicago to Elgin, Ill., has been foreclosed by same,and that--in this State. at least—there can 
order of Judge Blodgett, of the U.S. Court. be no question regarding the soundness of the law 


lhe nannies ——— as to the os in question. duction of a great many small books, instead of the 
Tue River and Harbor bill, recommending total 


tive i less ofven issuing of large volumes. Note, for ex- 
appropriations for the coming year to the amount — Municipal Council of Paris has resolved to ample, the science series of D. Van Nostrand and 
of $5,786,000, was ordered reported = ie a make an experimental trial of the electric lightand of the Messrs. Putnam, both excellent in their way 
oa the 11th. As soon as passed we will publish it of gas, side by side, during a twelvemonth, witha and placing before the reader sound recent inf vr 
in full. sali oeielicanigeigel bibppianeenetbaieaiis view to ascertain the comparative strength and mation at the lowest price. The 
ACCORDING to report, C. J. Brydges, Esq., who for, cost of the two modes of lighting. The electric Health Primers of the Appletons is another in- 
a long time has been the leading railway manager | light is to be used in the Avenue de Opera, the Stance. The Cyclopedia of Mechanics of that tirm 
of the Dominion, has been induced by Mr. Vander- | Place du Théatre-Francais, the Place de la Bastille, | OW in process of publication, which apparently 
bilt to transfer his services to Chicago, and Ameri- and one of the pavilions of the Central Markets is an exception to the above-noted rule, really con- 
can railways. (the Halles). The municipality will contribute a forms to it from the fact that it is issued in indi- 
THE Troy (N. Y.) Duily Times of the 5th inst. \°™™ of $7,000 fever the cost, at the rate of thoes — eereeee a cheap past . 
. ¢ : | pence an hour per burner. Arrangements have We have ourselves carried the principle still 
publishes a three-column article on the Holly also been concluded with the Parisian Gas Com- further by putting expensive works into a form 
Steam Heating system, to be introduced into a pany, by means of which the Rue du Quatre Sep- Which enables us tosell them at a cost well within 
portion of that city. The description of the sys- oo 


tembre (which abuts on the Avenue de Opera), the reach of the average pocket. Furthermore 
is V ose interested i b- , ae a8 , ; 
tem fe very full and to th — peg the Place du Chateau d’Eau and a second pavilion the general testimony of all publishers 


It will be observed that another result of this 
modern mode of bookmaking is the frequent pro- 


— +0 Soo 


Science and 


. : : : and we 
ject will ee vee one Single copies of the of the Central Markets will be lighted after an im- can add ours to the same effect—is that low-priced 
paper can : sad 6 ve cents. a2 proved method. The Parisian Gas Company has books pay by all odds the best, and that they meet 


THE hearing of witnesses in the suit of George undertaken to supply gratis the gas in excess of aspecial demand not subject to journalistic 
Marks and M. H. St. John against the city to re- what would be burned by the ordinary process, and petition. 
cover for granite furnished for the erection of the also the new apparatus required for burning it. There is still another, and, to the professional 
City and County Hall, will be resumed before the provided that the municipality agree to purchase reader, a more important consequence of this fre- 
referee at Rochester, N. Y., on the 17th. The ori the apparatus in the event of their adopting it quent publication of scientific books which the 
ginal claim of the plaintiffs was $78,000. They after the experiment has been tried, rapid progress of discovery and invention now 
have now increased it to $250,000. —-— ee makes necessary. and that is the difticulty he en- 


reste BOOKS FOR PROFESSIONAL READING. Counters in selecting the best works on the sub- 
THE deputation of American merchants visiting oe ject he requires to study. Take such extended 


Mexico for the purpose of opening up direct trade We have heard it recently remarked that the topics as bridge-building, the steam-engine, elec- 
with that country, having been most sumptuously .-ientific and technical journals are fast supplying tricity, ete. We have before us a list of over fifty 
entertained, and having, according to accounts, 4)) the need which exists for information on engi- books on bridges, nearly seventy-five on stearmn-en- 
accomplished much of their mission, are on their peering and mechanical subjects, and that the de- gines, and about the same number on electricity’ 
return. They left the City of Mexico on the 6th. jyand for text-books as means for instruction must Who is there to guide the student to distinguish 


and were to sail from Vera Cruz on the 10th. iu the end be greatly diminished. There is enough for him between the wheat and the chaff? The 
—_——- > +e poe Se -- —_——— 


Lx the Supreme Court at Buffalo, N. Y., on the fact in this assertion to make it worthy of some experience of the writer, based on a labor which 
10th inst., suit was brought by Messrs, Linus Jones | consideration, although it is by no means entirely has necessitated the examination of nearly the 
Peck and George H. Talbot, against the Board of | true. The necessity for text-books in colleges and whole field of technical literature, goes to prove 
Managers of the State Asylum for the Insane, for | Schools is of course to be admitted, and at the that fully one-half of the so-called scientitic text 
$21,755 and interest, which they, as contractors, same time to be excepted, the foregoing statement books are either superannuated or bever were any- 
claim is due them. On the other side, the Attor- #PPlying simply to the employment of such works thing but poor compilations. A large percentage 
ney-General has sued the above parties, together by practicing engineers and mechanics. of them seem designed exclusively for the perpet- 
with William McCrae, for $87,891, which it is There can be no question but that the technical uation of useless knowledge. They are often mere 
claimed was overpaid them as contractors on journal has exercised a most important influence reprints of each other, the rule seeming to be that 
monthly estimates of proximate amounts of mate- °? text-book production, simply by keeping its out of any ha'f-a-dozen old books a nev one can be 
rial and work on the Asylum building as it pro- readers posted as to latest advances in science and concocted, and the fact of a blunder being in type 
gressed, the money being obtained by means of | art. These advances the purchaser of a text-book in one is pretty nearly proof positive that it exists 
false pretences and by false certiticate from divers. naturally expects to find recorded in its pages. The in the others. 
of the agents and managers of the Asylum. | compiler or author of the work is thus compelled to —- Fortunately mx mt of these volumes are the work 

actinides | be up to the times, and so isobliged to render up to of the past generation, and the scientific text-book 

With the idea of i improving the character of the | what newspapers call ‘live matter” the space which of the present and future is not likely to follow in 
tenement-house, the Plumber and Sanitary En- in old fashioned books was devoted to the repe- their track. Publishers, however, are but buman, 
gineer offered four prizes, amounting to $500, for | tition of long theoretical disquisitions or elaborate and bence this year’s date may appear on works, 
the best signs. which were to fulfill the following historical retrospects. One result of this has been the tell-tale copyright of which is a decade or two 
demand : 5+ -urity against conflagration; distribu- | the legitimate consequence of all evolution—name- old. and the temptation to fill orders generally 
tion of ligit, ventilation, drainage and other sani-| ly, differentiation. Subject: become proved too couched from old stock on the shelves is perhaps 
tary appointments: seclusion of each suite of! large to be handled within reasonable space, and excusable in men whose business it is to make 
rooms, and publicity of access to them, conve- hence are divided among many books. Thus, re- money out of books and not to advise readers of 
nienve of arrangement, and, last, inexpensiveness. garding the steam-engine, one of the latest works them. The reader, however, will learn after a 
The designs were to be made for a lot 25 x 100) on the subject treats on its history only, another while that in the matter of selecting books, as in 
feet, and the following gentlemen are to act as the deals exclusively with proportioning parts, and we many other business affairs, expert help often 
Committee of Award: Mr. R. G. Hatfield, Prof. C. might go on and give quite a list of volumes which pays. He will, therefore, when in need of the 
¥. Chandler, Rev. John Hall, Rev. Henry C. Pot- have appeared within the last few years, each treat- best and newest book on any subject, look at such 
tee and Robert Hoe, Esq. About 188 plans have ing of some separate branch of steam engineering. lists as that which we publish almost weekly, in ou~ 
been submitted and are in position in one of the Another sort of differentiation is that which is journal, and, as it costs no more to orler th 
Leavitt Art Rooms. The best architects in the gradually separating the book for the student, and book through this paper than from the publis.er, 
country are among the exhibitors, and such names the book for the man engaged in active practice. the wise reader will not be slow to recognize the 
as Vaux. Jardine and Pfieffer are mentioned as The subject being the same, the former requires to fact that he is gaining expert help in mahing hic 
among the contributors, _ trace it from its roots. and hence the theoretical selection at no cost at all. 
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TROY (N. Y.) WATER-WORKS. 


The Water Commissioners of Troy, N. Y., held 
a meeting on the evening of the 10th inst. to con- 
sider the plans and specifications presented by 
Prof. D. M. Greene for an improved system of 
water supply for that city. We extract from the 
Troy Daily Press of the 11th, its synopsis of the 
work proposed under the specifications, embraced 
under the different heads : 

(a) Masonry inlet chamber in the Hudson River, with 
its proper gates, screens, and other necessary and proper 
appurtenances, 

(b) Tunnel and shafts leading from said inlet chamber 
to the suction well. 

(c) Suction well and all appurtenances required and 
not covered wr Se engine and pump specifications. 

(a) Engine boiler, and coal houses and chimney at 
pumping station. 

(e) Pumping-engines and boilers, including engine 
foundations and boiler foundations, and setting, inchud- 
ing all necessary pipe connections and valves, 

(f) A 24-inch ‘ rising main” or force main extending 
from pumping station to lower Oakwood reservoir. 

if) Receiving chamber at lower Oakwood reservoir. 

(h) High service distributing reservoir, including 
earth in dam and water-weir, gate, well and house, 
and compartment dams, and all requisite pipes, gates 
and fittings. 

The Press says: “The inlet chamber spoken of 
above is to be located in the Hudson River at Lan- 
singburgh, ac a site 300 feet westerly from the 
low-water line and directly to the rear of the 
buildings and pumping station. Whenever this is 
completed, the coffer dam, which will then be of 
no more use, will be taken away. From the bed- 
rock of the inlet chamber a verticle shaft six feet 
in diameter will be carried down to a suitable 
depth, with its axis verticle with the main well, 
and from this a tunnel 375 feet long will be con- 
structed to the suction well located near the shore 
of the river, The specifications also provide that 
the water shall be taken from the Hudson River at 
Lansingburgh and forced through a 24-inch main 
16,000 feet in length, to the lower Oakwood reser- 
voir, where it will be delivered at an elevation of 231 
feet above the river. One set of engines will be re- 
quired to deliver 6,000,000 gallons in twenty-four 
hours, and the pumps will be required to deliver 
8,000,000 or 6,000,000 gallons as the commissioners 
may determine. The high-service reservoir is to 
be situated in the town of Brunswick. The en- 
gine-house is to be seventy feet square, and the 
boiler-house is to be 50 by 60 feet, surmounted by 
a smoke-stack 110 feet high.’ 


The matters connected with the plans and speci- 
tications were discussed at length, but no action 
was taken by the meeting toward the adoption of 
the report. 
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THE CINCINNATI SOUTHERN, 

War still rages in the camp of the Cincinnati 
Southern Railroad Company. This time it is the 
contractors and Engineer Bouscaren, who com- 
plains that the contractors are not pushing the 
work with sufficient energy, and time is thereby 
lost ; also in management : 

“From the very beginning of work oa the 
northern division, the contractors have shown in- 
ability to organize and conduct operations so as to 
secure good quality and satisfactory progress in the 
work. The repairs upon the road-bed, which 
should precede, and the ballasting between the 
ties which should follow closely the laying of the 
track, have been very much neglected ; not one 
mile of track of the thirteen which have been laid 
being yet properly finished. with the exception of 
the iron bridges and viaducts, which show excel- 
lent workmanship. All the work is being done 
with unskilled labor and is of a decidedly inferior 
character, not in accordance with the specifica- 
tions. During the last few days the contractors 
and their men have openly refused to comply with 
the orders of the Engineer in charge, given to en- 
force the specifications.” 

Under these conditions, Mr. Bouscaren declines 
to give monthly estimates for work done in viola- 
tion of the specifications. : 

Messrs. Huston & Co., the contractors, in reply 
to the charges of the Engineer, invite investiga- 
tion. They say: 

‘We are prepared to show you that, consid- 
ering the extreme cold of -early winter, when al- 
most every class of out-doer work was suspended, 
when even the Government forces upon the Cum- 
berland River were disbanded, we had our forces 
faithfully at work, and part of the time both day 
and night, in order to do our whole duty in letter 
as well as spirit. We have erected two iron tres- 
tles more than 800 feet in length, and about 80 
feet nigh. and fourteen miles of track ballasted 
under the ties, and some betweer them that was 
required for that distance, besides repairing road- 
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bed and removing many 
viaducts now over Sloan’s Valley in the course of 
erection, and three more iron viaducts in the shops 
nearly ready for shipment, the four latter viaducts 
costing more than $100,000, All to go up in less 
than two miles (hence our anxiety to get to this 
point with the track), making 2, feet of iron 
viaducts, from 75 feet to 125 feet high. Besides, 
we are actually at work upon the remainin 
twenty-eight iron viaducts and bridges, which are 
| contracted to be ready as fast as their location can 
' be reached over the finished track. We were de- 
layed one week at the southern end, near Boyce’s 
| Station, on account of ‘ high water,’ but now the 
work there of ballasting, repairs of road-bed, false 
work, bridge material for the iron bridges over the 
North and South Chickamauga rivers, are well 
under way, and track-laying will commence 
there on the 12th inst., having sent iron rails 
already from Ludlow to Boyce’s Station. Most 
of the material for the twelve wouden bridges 
is being got out in the Tennessee Valley, 
and some about ready to put up. Then we 
have contracted for the ties for the whi line, and 
they will be delivered as fast as needed. We have 
also contracted for the delivery, as fast as required, 
of 8,000 tons of steel rails from the Edgar Thomson 
Steel Company, Pittsburgh. This completes the 
heavy purchases of all material required to finish 
the entire road, and that which is not already de- 
livered is in such a state of forwardness as to pre- 
clude the apprehension of delay from want of sup: 
plies. We are now shipping by rail and river 
miles of iron rails, from Ludlow to Boyce Station, 
‘of that purchased from you, therefore we appeal 
to your sense of justice to haveour work estimated 
according to the relative value of the work per- 
formed in accordance with the terms of the con- 
tract. In conclusion, we would have you believe 
that it is our fixed determination to use the utmost 
energy, day and night, rain or shine, to finish the 
road in the specified time, Very respectfully, 
*R, G. Huston & Co.” 


At the meeting on the 10th, on the receipt of 
| this reply, the Trustees directed Secretary Tatem 
to forward the following to the contractors: 
** Messrs. R G. Huston & Co.:; 


‘By the terms of your agreement of Aug. 
26, 1878, with the trustees, you are to proceed 
with and complete the work to the satisfac- 
/tion of the consulting and principal Engineer 
of the Trustees within the time therein fixed, 
since extended to Dec. 10, 1879. The Trustees 
are entirely satisfied with their consulting and 
principal Engineer, both as to capacity and in- 
tegrity, and they expect of you a strict compliance 
with your contract and the specifications which 
you, in common with other bidders, agreed to per- 
form. If you comply with these, under his direc- 
tions in accordance therewith, there will be no 
cause to complain. Butif you do not, the Trustees 
will deem it their duty to exercise the powers re- 
' served to them in the contract.” 
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Mr. Thomas M. Carnegie, of Pittsburgh, Pa., 
has been appointed chairman, pro tem., of the 
Edgar Thomson Steel Co., Limited, to fill the va- 
cancy left by the death of Mr. David McCandless. 


John Van Vechten, a former surveyor of Greene 
'County, N. Y., and for many years well known 

along the Hudson River, died at his residence, at 
Leeds, Greene County, on the 8d int., aged 92 
years. 

Mr. Samuel R. Burtch, at one time Master Me- 
chanic on the Chicago, Burlington & Quincy, and 
lately Superintendent of the bridge over the Miss- 
issippi at Burlington, Ia., died in that city, Jan. 26, 
of disease resulting from exposure to the weather 
while performing his duties. 

Mr. Ezra J. Perkins, a well-known railroad con- 
tractor of Boston, died in Kittroll, N. C., recently. 

'He accumulated a large property as one of the 
contractors who built the old Hartford & Erie 
railroad and partner of N. C. Munson in the con- 
| tract for filling the Black Bay. 

Assistant Engineer F. M. Ashton has been or- 
dered to the Marion, at New York. Midshipman 
H. C. Gearing has reported his return home, hav- 


ing been detached from the Tuscarora, at Panama, | 


and has been placed on waiting orders. Assistant 
Engineer Baughman has been detached from the 
Experimental Board, at New York, and ordered to 
the Marion. 


Lientenant George A. Norris, U. 8S. N., has been 


M. L. Johnson has been detached from ordnance 


slides. Have the iron duty at the Portsmouth 
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Navy Yard and placed on 
waiting orders, and Professor J. E, Nourse from 
duty at the Naval Observatory, and granted six 
weeks’ leave, and on its expiration he is ordered to 
special duty. 

Mr. Thomas Sopwith, M. A., F. R.S., F.G.S., 
died at Westminster, London, on Thursday, the 
16th ult. He was born in 1803, at Newcastle-on- 
Tyne. He was for nearly fifty years extensively 
engaged as a civil engineer in mining, railway and 
other works, both in England and on the continent, 
and was the author of several works on archi- 
tecture, isometrical drawing and mining. 

Israel Smith, for many years the Chief Engineer 
of the New Jersey Railroad, afterward a resident 
in Virginia, and latterly in the Engineers’ Depart- 
ment of the Pennsylvania Railroad Company, died 
quite suddenly on the 4th inst. at New Brunswick, 
his present home. Mr. Smith was in early life a 
resident of Albany, and connected with some of 
the best people of that city. He was always highly 
esteemed for his abilities and integrity, and his 
connection with the main line and branches of the 
railway in this part of the State secured for him 
many warm friends, who admired him as a culti- 
vated Christian gentleman. 


Col. W. Milnor Roberts has entered upon his 
duties in Brazil. The surveys in which he is en- 
gaged are exceedingly laborious and difficult, and, 
ina country possessing such a river system as 
Brazil, will be scarcely less hazardous than Stan- 
ley’s task of traversing the *‘ Dark Continent,” 
Col. Roberts will examine the courses, currents, 
depth of channels, eligible locations for ports, nat- 
| ural difficulties to their navigation and methods of 
removal of same, of all the navigable rivers of the 
country, of which he is to furnish accurate maps 
, and such details of scientific and general informa. 
tion as his extensive studies may furnish. The 
scientific results will be large and positive, while 
commercially they will be practically incalculable. 

Justice Van Brunt, of the New York Court of 
Common Pleas, has rendered a decision of con- 
siderable importance. Charles H. Haswell was 
the engineer of the Board of Health at a salary of 
$4,000 a year. In 1871 the board abolished the 
salary, but retained Mr. Haswell as honorary en- 
gincer, and Mr. Haswell, in a pleasant letter, ac- 
cepted the change. Afterward, however, Mr. 
Haswell sent in bills for special work, and the 
board approved some of them to the extent of 
$1,000, and directed their payment. They were 
not paid, and Mr. Haswell sued the city, but was 
defeated. The Common Pleas, General Term, sus- 
tains this decision, Justice Van Brunt holding 
that Mr. Haswell’s letter shows that he considered 
the honor of the position sufficient compensation 
for the duties he performed. 


’ 





CORRESPONDENCE, 


BROOKLINE, Mass., Feb. 8, 1879. 
EpITtoR ENGINEERING NEWS: 


Sir: I send you herewith a table showing the 
daily consumption of water in the city of Paris, 
| thinking it may be of interest. It is taken from 
the December number of * Annales des Ponts et 
Chausées,” and, it is claimed, comes from the latest 
| official sources, notwithstanding an error of 26,- 
| 441,000 gallons per day, which I have corrected 
‘in the inclosed table. I have also added a column 
of U. 8. gallons. The day selected was one in 
August last. Very truly, 

DESMOND FITZGERALD. 


TABLE SHOWING THE DAILY CONSUMPTION OF WATER IN PARIS. 
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THE PRINCIPAL KINDS OF FIRELESS LO- 
COMOTIVES. 


BY M. LAVOINNE,* 

Engineer-in-Chief of Bridges and Roads of France, for the 
Annales, the monthly journal of his Corps. Translated for 
ENGINeERING News by W. P. Craighill, Major Corps of 
Engineers and Brevet Lieutenant-olonel United States 
Army. 





PREFACE, 

Several articles, published since the year 1873, 
have already made the readers of the Annales ac- 
uainted with the fireless locomotives used upon 
the street railways of New Orleans. 

An extract from a recent letter of M. Fliche, 
Naval Engineer, contained a description of their 
most interesting peculiarities and the method of 
operating them. 

It has, however, seemed probable that, on ac- 
count of the interest felt in the use of fireless en- 
gines upon railways in cities, and the improve- 
ments made in such machines in late years, it would 
not be unprofitable to offer a more complete study 
of them, based upon information collected during 
a recent sojourn in America. 

It is proposed to examine successively the differ- 
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ent types of tireless machines constructed in Amer- | 
ica and in France, and then to estimate, from a/| 
theoretical as well as a practical point of view, the | 
value of this method of traction and the applica- | 
tions of which it is susceptible. 

| 
CHAPTER I. 


The First Fireless Engines in New Orleans. 


The first fireless locomotive was invented by | 
Doctor Emile Lamm, a gentleman of French ex- | 
traction, resident in New Orleans, where he died | 
in 1873. 

In 1870, this inventor had already taken out a/| 

tent for an engine driven by amimoniacal vapor. 

is vapor, after ing out of the cylinder where 
its elastic force bad boon utilized, was condensed 
in a reservoir of water, and then re-vaporized by 
the heat of the water, which had been brought to 
a temperature of 57° Centigrade. The same vapor, | 
after being thus reformed, was utilized as before, | 
and passed again through the same succession of | 
phases. 

Engines constructed on this plan were employed | 
in 1870 and 1¢71 on a railway on Canal street, the 
principal thoroughfare in New Orleans. They had 
a speed of nearly 10 kilometers an hour, and the | 
company which used them claimed that they were. 
far more economical — mepeneeee sic | 

While seeking to perfect his engine prope! ry | 
ammoniacal vapor, Dr, Lamm was led to use the | 
vapor of water condensed under a high pressure in| 
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a stationary reservoir located on the route tra- 
versed by the engine. 

The complication caused by the process of re- 
vaporization is thus entirely avoided; the watery 
vapor, a8 fast as it isdrawn from the reservoir and 
introduced into the cylinders, is at once reproduced 
continuously, at the expense of the superheated 
water. It is true that the pressure of this vapor 
becomes progressively less with the temperature 
of the water in the reservoir, from which it borrows 
its latent heat of vaporization, and which has a 
tendency also to become cooler from external ra- 
diation ; but, so longas the loss of heat from these 
two causes remains small, the vapor can be kept at 
a pressure sufficient to permit its application to the 
propulsion of an engine, in the same manner as the 
steam generated at a constant pressure by the con- 
tinuous fire in an ordinary abana Taf In the 
fireless engine, it is only necessary, from time to 
time, to renew the supply of superheated water, as 
in the ordinary locomotive to provide fuel and 
water, 

The first tireless engines were introduced by Dr. 
Lamm, on a line of street cars between Carrollton 
and New Orleans in 1873. 

This line, passing from Tivoli Circle, after hav- 
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Back VIEW. 


ing followed to the end Saint Charles street, which 
is parallel to the Mississippi River, and one of the 
most frequented streets of the city, next crosses 
the outskirts, where the houses are more scattered, 
and proceeds along a broad avenue, extending as 
far as Carrollton. As it passes out of Napoleon 
avenue, which it crosses at a right angle, the 
double track occupies the centre of a space that 
has on each side a street reserved for ordinary 
travel. 

On the second part of the line, the fireless en- 
gines are used upon a route 4.8 kilometers long: 
on the first part, horses are still used to draw the 
cars from the Napoleon Avenue Station to the ven- 
tre of the city. The longitudinal profile of the 
line does not indicate any perceptible slope. 

Fixed Boilers—Figs. 1 and 2.)—The stationary 

nerators, arranged at the end of the route at 

arroliten, are boilers with interior fire-boxes of 
the usual kind. There are two sets of boilers— 
one in use, the other kept in reserve in case of 
repairs or cleaning out the first. Each set of boilers 
includes two cylindrical shells A A, in the interior 
of which are two cylindrical flues B B, The 
gaseous products of the combustion are carried 
thence t gh an inclined pipe, which is placed 
upon the front of the boiler, into a chimney 
built upon an isolated mass of masonry. 

Each interior cylinder has a length of 7.8 me- 
ters, and a diameter of .9 of a meter: the interior 
flues have a diameter of .3 of a meter. The thick- 
ness of the plate-iron is .008 of a meter. Each set 

has a 9 aed of 77 cubic meters, with 
surface of 51 square meters. 

The are surmounted a transverse 
reservoir for steam of a shape, .6 of a 
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meter in diameter, and 1,8 meters in length, and 
covered with a preparation which isa bad con 
ductor of heat. The tops of the boilers are cov 
ered in the same Way. From the top of this reser 
voir issues the steam-pipe 7, provided for supply 
ing the locomotives ; over every two adjacent cylin- 
ders are placed a safety-valve E onl an escape 
pipe F. 

Jelow the boilers there is another cylindrical 
vessel, .45 of a meter in diamet: r, protected against 
the fire by a vault of masonry, which catches the 
deposits made by the muddy water of the river, 
and enables them to be removed through a special 
opening. 

The steam-pipe 7, placed horizontally, at a 
height of 3.6 meters from the ground, passes 
through the front wall of the building, and is ter- 
minated on the outside by an articulated joint, 
which may be connected with the locomotives. 

The water is drawn from the river at some dis- 
tance from the boilers, and is tirst received ina 
reservoir, Where it undergoes a partial clarifying, 
and is then introduced into the boilers. The latter, 
where the steam is usually produced under a press- 
ure of 9 or 10 atmospheres, are kept constantly 
hot for seven days. While the cars are not run- 


A. Fic. 5.—ENGINE BEING CHARGED. 


FRONT VIEW. 
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ning, between 144 a. m. and 6 a. m., the fire is 
allowed to go down, 80 as to havea pressure of but 
9 atmospheres. 

Each set of boilers expends, on an average, in 24 
hours, 3 tons of coal aoa vaporizes 11 cubic meters 
of water. There are two shifts of employés, each 
consisting of one engineer, one fireman and one 
man who keeps the locomotives supplied. 

Engines.—Each engine, of which the shape re- 
sembles that of the ordinary locomotive, consists 
of a cylindrical steel reservoir, of a thickness of 
.006 of a meter, used to store up the mixture of 
water and steam, and two vertical cylinders, CC, 
placed on the back part, where the steam does ite 
work. (Figs. 3, 4, 5.) 

The reservoir has an interior diameter of .9 of a 
meterand alength of two meters. It is placed upon 
a carriage three meters in length, which is carried 
by four wheels, with their axles 1.5 meters apart. 

¢ reservoir is surmounted by a cylindrical dome 
D, which has an escape-valve. Its capacity, in- 
cluding the dome, is 1,300 liters. 

To prevent the cooling of the reservoir, it is cov- 
ered with a layer, .05 of a meter thick, of material 
which is a bad conductor of heat, ineased by 
wooden staves and finally covered with sheet-iron. 
The non-conducting preparation consists of plaster 
or ashes, asbestos, hair, charcoal, mixed in equal 
parts and ee rammed in, so that no void 
spaces are left. is covering answers its purpose 
so well that not more than .2 of an atmosphere of 
pressure is lost every hour in summer, and .4 in 
winter, when the temperature of the air is 4° centi- 


On the side of the cylindical reservoir, and near 
tie front of it, is placed the vertical pipe £, which 
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ig used for supplying the steam. It is carried into 
the interior of the reservoir, where it ends in a 
horizontal branch, placed near the bottom and 
pierced with holes, through which the steam is 
distributed into the interior of the mass of 
water. 

The inflow of steam is made through a pipe F, 
which is connected by a flexible joint with the 
pipe from the generator. This pipe, by means of 
the joint, may be brought to a vertical — 
exactly over the steam-pipe E of the locomo- 
tive. 

Both pipes have at the ends collars which tit 
smoothly upon each other. By means of movable 
clamps the two collars are made to fit closely to- 
gether, a blow of a hammer being given to the 
key J, against which the edge of the lower collar 
bears. 1e two cocks R and KR, on the two pipes, 
are opened and the supply of steam is introduced, 
an operation which lasts two anda half minutes 
in summer and five minutes in winter. 

When the reservoir is full, the vertical pipe F’ is 
drawn back and fastened by a hook S to a catch 
attached to the wall of the station. 

The first filling of the reservoir is done either 
with cold or hot water. Generally, the reservoir 
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The conductor, mounted upon the front platform 
of the car, works the valve Z to let steam into the 
cylinders or to shut it off, and also the brake of 
the car if he wishes to stop it. 

Starting and stopping are easily effected; when 
the engine is moving at a rate of 10 kilometers an 
hour, the shutting off of the steam and the appli- 
cation of the brake will bring it to rest in 3 or 4 
seconds in a distance of about 6 meters. 

Each locomotive is provided with a handbreak /. 
but this is only used when the locomotive, de- 
tached from the car, is moving about the station 
at the end of the route. 

The double track, which is arranged with a 
width of 1.51 meters between the axes of the rails, 
and with the ordinary flat rails placed upon 
stringers,ends at Carrollton at a turn-table on which 
the engine is turned after being detached from the 
car. It is then put in front of the car by means of 
a double switch connecting the two tracks. The 
engine then pushes the car upon the second track, 
upon which the train proceeds in the other direc- 
tion. The engine is refilled while it is detached 
from the car. 

At the other end of the route, where this line 
joins a line of horse-cars at right angles, a differ- 


— a 
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is at first half-filled with rain-water, and then the 
steam is let in, in such a manner as to reduce the 
space occupied by it to about one-eighth of the 
whole space. The space occupied by the steam 
may be reduced still more, but it is prudent to _re- 
serve a certain margin for subsequent charges. The 
charging is usually done under a pressure of nine 
atmospheres. 

The two steam-cylinders C C, mounted verti- 
cally on the back part of the engine or dummy, 
have a diameter of .125 0f a meter and a stroke of 
.175 of a meter. The piston-rods, guided by slides 


LL, regulate, by means of connecting-rods, a first , 


driving-shaft, W, which, by the aid of a pinion .4 
of a meter in diameter, sets in motion a central 
toothed-wheel of one-half a meter, mounted on the 
rear axle. 

Between the cylinders are slide-valves, moved by 
the reds of the eccentrics T and, 7. The motion 
may be reversed by the use of the lever Q acting 
upon the links, with which the eccentrics are pro- 
vided at Pand P"'. 

The four wheels which carry the engine have a 
uniform diameter of .75 meter. The axles are in- 
dependent and invariable. 

e steam acts in the cylinders without expan- 
sion. The exhaust is by a pipe X, which rises ver- 
tically behind the boiler. Ihe noise is barely per- 
i 

he engine weighs, with a full load of super- 
heated water, 4 tons, which is the same as the 
weight of the car, when full of passengers. The 
latter is fastened to the dummy by means of a pin 


b which passes through an eye, and can be taken 
veut or put in place very readily. 


boone she 
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(See Plan, Fig. 12.) 


ent arrangement is adopted. The two tracks of 
the last line connect with the two tracks of the 
first line by quadrants, and between the points of 
junction is a double switch. 
A carriage attached at A is taken up at this 
em by an engine, which carries it to Carrollton, 
rings it back to B and then pushes it back to C. 
where the horses are again hitched up. 
The engine then passes along the track. going 
| from A by means of a double switch, and thus is 


car. 


Each engine usually draws one car containing 18 
seats ; it is able to draw two cars and sometimes 


one engine has drawn as many as 60 passengers. | 


There is but one conductor for the engine and car, 
who manages both. 

The whole round trip takes but 50 minutes, 
which answers to a speed of 12 kilometers an hour, 
the whole distance being 9.6 kilometers. Each 
engine will have lost in pressure about 334 atmos- 


pheres, the pressure being still a little more than 5) 


atmospheres. 

At the close of 1876 there were in service at Car- 
rollton 10 engines, each making, with its 18-seat 
car, 20 round trips a day, or 192 kilometers in 1943 


hours, including stops. It is estimated that for. 
the same service there would be required 15 cars_ 


and 90 horses. 

The total expenditure of steam being 11 tons a 
day, the expenditure is 55 ki 
corresponds to y, of the capacity of the reservoir, 
if we remember that it is only % full, and there- 


‘ fore contains only 1,120 liters of water, 


a trip. which d 


em 
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Comparing the daily expenses of 1872, when the 
cars were laws by mule teams, with those of 
1873, the first year of the use of the fireless en- 
gines, we have the following results: 


Using mules. Usi 

Frances. 

Wakes.. ee 
Wear and tear of machines or ani- 
os repairs of track and mate- 


engines, 
nes. 
44 


170 wl 


Totals... 2. 88S 345 

The economy in the first year was thus as much 
as 15 per cent., notwithstanding losses due to ex- 
periments and unavoidable mistakes at the incep- 
tion of a new system. This economy increascd 
notably during the following years, so that the 
company decided to study an arrangement of two 
lines to penetrate the heart of the city. and of a 
length of more than 22 kilometers. 


According to the project sul mitted to the direct- 
ors of the company, the service would be made by 
33 engines, of which six would be kept in reserve. 
the supply of steam to come from new permanent 
generators at the Napoleon Avenue Station from 
which the two lines start. 


MULYITUBULAR BOILER. 
EXTERIOR VIEW. 


\ 
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li was calculated that the first outlay would be 
1.350000 franes, viz. : 
| 2 sets of stationary boilers 
33 engines. at 8,640 francs each 
Track, 23 kilometers, at 40,000 francs 


Sundry and unforseen expenses 


A similar service, using animal power, has cost : 


_ Purchase of 200 mules 
turned round and is ready to draw off another | 


Track, as before... .... Reta. LameinScaieeeteers 
Stables, granaries, etc 


elgke  eon: oe en SO Ae ee ae 1,220,000 


It was estimated, however, that the daily ex- 
— if fireless engines were used, would be 817 
rancs, Viz. : 


5 tons of coal, at 32.4 frances 


| Personnel, inel Sengineers, 4 firemen, 3 chargers, 1 
ns ngi 


e r, 1 coa 
Personnel at the repair shops. including 4 engineers, and 
® smiths 


Personnel of the car service, including 2 inspectors, 9 
overseers, 1 foreman at the station of departure, 32 
conductors, and 4 roadmen for repair of track 


OO aks iss si eve iateadinlduh sak ter ogee te ois's akonsenses 817 


While the daily expenses of the actual service 
reached 1,207 francs. 

The saving would therefore be one-third. The 
directors ved the project. on condition that 
ds eutiees be ad pertict an toaveld the salar 

ue to the escape of steam, the only objection 
which could be brought, up to this time, to the 

ment of fireless engines in cities. 

this inconvenience, it was noticed that 
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the fireless engines arrolit« 
chief merits were great simplicity and cheapness 
in the outset (each dummy costing only 6,000 
francs, and the stationary generators with their 
houses and supply pumps, 40,000 francs), had 
many imperfections. 

1. The stationary generators vaporized only 3°, 
kil of water for each kilogram of coal: 
this is a low figure, when we consider the produc- 
tion now reached by tubular boilers, both fixed and 
movable. 

2. The full effect was not obtained from the work 
of the steam in the cylinders, where there was no 
use made of the cut-off. 

8. The power of the engines, where the pressure 


at Carrollton, of which the 
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assembled at one part of their front ends in two 
vertical sleeves or manifolds, D and E, placed one 
above the other, but in another part, at their rear 
ends. assembled in a single vertical sleeve or man- 
ifold, C. The compartments intercommunicate by 
means of two pipes, placed one above and the other 
below. The two series of pipes terminate in a ver- 
tical cylinder, O, which opens into an upper reser- 
voir of steam, arranged horizontally, R. On each 
side of this vertical drum there is a double series 
of upper and lower pipes. 

A vertical pipe. FG, situated outside of the ma- 
sonry ear’ 1e boiler, puts into communication 
the two tiers of pipes, and is intersected at 
its upper part by a pipe of less diameter, which 


of the steam varies only between 10 and 5 atmos- 
pheres, is too limited in proportion to their weight. 

4. The adhesion produced by the weight on a 
single pair of wheels, rendered movement difficult 


serves to conduct the water supply into an upper 


in by the feed-pump. From the bottom of this 
same vertical pipe M goes a horizontal pipe. WN, 


v» 
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on ing grades, while the parallelism of the through which the matter deposited by the water 
axles made derailment probable on curves. _ passes off into a special receptacle. _ 
5. The gearing used to connect the pistons with _ The level of the water in the boiler regulates 


the driving-wheels was complicated and increased itself, the supply ceasing as soon as the level of the 
the chances of accidents. ‘water 1s higher in the pipe FG than the lower ex- 

6. The brakes on the engines and cars, which tremity of the interior supply pipe; and the sup- 
were sufficient on level parts of the track, were ply recommences as soon as the level is below that 
not so on descending grades. | extremity. 

In these various particulars, the new service of | As fast as the new water goes to replace the va- 
fireless engines on the line of Choupitoulas street, porized water, the matter it held in suspension 
which formed one of the sections of connections falls into the outlet pipe, without having passed 
marked out by the Fireless-Engines Company of into the tubes where the steam is made. 

New Orleans, has been notably improved, as will) The multiplication of heating surfaces, arranged 
be explained further on. 3 in such a way as to assure the uniform distribution 
,of the heat throughout all parts of the generator, 


CuapTer I. the easy circulation of the water and ge in = 
New Fireless Engine Choupitoulas Street, at | pipes, the great division of the spaces where the 
ashe OY aoe _— ve oe 3 steam is produced, of which the relative independ- 


ence renders explosions harmless by localizing 
On this new street railway, laid down in 1876, 4 them. combine to give this system peculiar advan- 
first improvement, relating to the production of tages, that are appreciated in France by those who 
the steam, came from the adoption of a tubular have made use of multitubular boilers arranged on 
boiler, similar to the type known in America by | the same principle. 
the name of the multitubular sectional boiler of| The fixed generators of Choupitoulas street may 
Abast and Anderson. be considered as a simplication of the Abast and 





This kind of boiler, arranged upon the same prin- Anderson generators, in which the detached sleeves 
ciple as the Belleville system, has several interest- | or manif in front and back have been replaced 


ispherical , Closed on the 
plates, wherein the tubes are in-— 
: made inclined at about 20° to the 
tal, with the object of facilitating the dis- 


peculiarities. by frames of a hem 
Me bela Chak: 9 and 9 te wequraten into | aide circular 
a series of compartments in juxtaposition, each serted 
composed of several rows of horizontal tubes 4 A, | h 


reservoir S, where it is heated as fast as it is forced — 
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engagement of the steam. There are four sets of 
boilers, each containing 68 tubes of a length of 2.1 
meters, a diameter of .05 of a meter and a thick- 
ness of .008 of a meter. The total heating surface 
of each set of boilers is 22.15 square meters. Two 
sets of boilers are usually in operation. 

The boilers, which are much smaller than the 
Carrollton boilers, produce steam at a pressure of 
13 atmospheres. 1e production of steam is also 
much more active and economical, it being esti 
mated that the saving in fuel is 20 per cent. 

The locomotives, constructed like the fixed gen- 
erators, after the plans and under the direction of 
M. H. Schefiler, of Paterson, N. J.. have also had 
important modifications (fig.7). 

In the new engine, of which fig. 7 gives a longi 
tudinal elevation, the ygearings are omitted: the 
pistons of the steam-cylinders placed horizontally 
and in front, as in the ordinary locomotives, set in 
motion directly the connecting rods of the driv 
ing-wheels placed behind. The pistons have a 
stroke of ly of a meter and a diameter of .11 of a 
meter, 

To increase the expansion, the use of which in 
this engine is so much the more interesting as the 
pressure at which the steam is produced is higher 
than in the old engines, a special arrangement has 
been made for the distribution of the steam. 

Independently of the usual slide-valve, there is 
an additional one, of which the special object is to 
regulate the expansion. The starting lever 1 
acting on the arm FF. controls at the same time the 
two slide valves and allows the movement to be 
reversed by means of a link: the lever B las the 
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REGULATOR OF 


THE EXPANSION 


special object of enabling the expansion to be, 
varied. A third lever, (’, serves to manoeuvre the 
pet-cock of the cylinder. 

This system of variable expausion, of which the 
arrangements call to mind that known as Gonzei) 
bach’s, allows the expansion to be brought to | and 


|} with the greatest ease. 


The steam chamber is carried ou the forward 
truck by means of a bearing-pin, which makes the 
passage of curves easy. Springs are arranged so 
as to bring the forward truck back to its proper 
place on straight lines. 

The driving-wheels are .76 of a meter in diame- 
ter, and the wheelsof the forward truck .51 
meter, the axles being 1.62 meters apart. 

The steam chamber hasa diameter of .78 of a 
meter and a length of 2.7 meters: its total capacity, 
is 1,470 liters: it is intended to hold ordinaril\ 
1,200 liters of superheated water. This reservoir 
in which the pressure reaches 13 atmospheres, has 
the same shape as those of the Lamm engines: but 
the position of the inlet steam-pipe RF is changed to 
the front of the axis of the reservoir, and bas a 
concave connection, instead of being on the side 
and having a flat joint. There is less loss of 
steam, but the handling of the supply pipe. which 
has to be brought down exactly over the locomw- 
tive by means of pulleys, is less simple and less 
rapid, 

1e oe of the steam passing out of the cylin- 
ders is made by two pipes, EF, which pass around 
the steam chamber and end in a chimney placed in 
front. 3 

The engine is provided with « hand-brake : also. 
by the use of a special arrangement, by means of 
the compression of the air in the driving cylin- 
ders and the space between the slide valves apd 
the throttle-valve, which is closed for this purpose, 
while reversing the movement, an effect is pro- 
duced similar to that due to the use of the counter 
pressure of the steam, and thus a supplementary 
means of stopping is provided. 

Finally, there is a sand-box, from which pro 
ceed pipes, with their outlets at the circumfer- 
ence of the driving-wheels, in 6rder to give means 
for ing the adhesion, if necessary. On the 
engine of Dr. Lamm there was no room for the 
conductor, who was located upon the front plat- 


of «a 
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form of the passenger car, so that, if the coupling 
broke, the engine was left to itself without con- 
tro}, 

On the new engine a small platform is arranged 
on which the conductor may remain, but from his 
position there it is much more difficult for him to 
exercise a proper control, 

This inconvenience is entirely avoided in some 
arrangements of fireless engines where the steam- 
chamber and machinery are placed in the middle 
of the passenger car. But besides the greater dif- 
ficulty of oversight of the outside in this arrange- 
ment, it is inconvenient for the passengers, who 
feel very sensibly all the jarring caused by the mo- 
tion of the engine, especially as the stability of the 
véhicle is less, because the axles are brought near 
together in order to allow free passage upon curves 
and on the turn-tables. 

An effort has been made to lessen this double 
inconvenience in some locomotives by a special ar- 
rangement of the steam-chamber and the machin- 
ery. The chamber being placed beneath the for- 
werd part of the vehicle makes it more stable, and 
it slathorns in front enables the conductor to see 
hefore him. These carriages, like those of Ameri- 
can railways, are provided with eight wheels, four 
of which have invariable axles and four others a 
movable truck ; they are 6°, meters in lergth and 
will hold from 20 to 30 passengers. 

This system of locomotives is clearly adapted 
only to very wide streets; and the necessity of 
turning them at each end of the route, for which 
turn-tables are scarcely allowable, causes the use 
of curves of large radius. 

The new engines of the Scheffler system, which 
have the advantage of being no heavier than those 
of Dr. Lamm, made at New Orleans at the close of 
1876, a few experimental trips, which, while not 
entirely satisfactory, demonstrated that they could 
develop a power very much greater than that of 
the first engines. On a badly constructed track, 
full of dust, and containing curves of 10 or 12 
meters radius very irregularly laid down, one of 
these engines, at the tirst trip, went at the rate of 
28 kilometers an hour when going alone. The 
pressure went down in a half hour from 1344 to 7 
atmospheres, 

At the second experiment, the same locomotive, 
drawing a car containing 6 persons, went at the 
rate of 11 kilometers an hour, the pressure going 
down in 16 minutes from 6} to 3] atmospheres. It 
thus went 4 kilometers. Finally, the engine re- 
turned alone to its point of departure, passing over 
a distance of 1.6 kilometers ata rate of 11.7 kilo- 
meters an hour, the pressure falling from 3 to 2 
atmespheres, 

In the first experiments, it is stated, the pressure 
in the chamber fell very rapidly at the start. This 
rapid fall had two causes: Ist. The leaks at the 
different pipes terminating at the chamber. 2d. 
A special phenomenon occurring at the moment of 
supplying the steam. 

& spite of the arrangements made for heating 
equally the whole mass of the water of the cham- 
ber where steam is let in below through numerous 
tubes, the water always becomes heated more at the 
top than the bottom, and the pressure of the steam 
emitted by the upper layers becoming almost im- 
mediately equal to that of the steam from the gen- 
erator, the supply ceases before the temperature of 
the mass of water in the chamber can be made 
sufliciently uniform. The pressure, therefore, 
went down very rapidly at first, the lowering be- 
ing more than 2 atmospheres in the simple passage 
of the engine from the filling station to the place 
where the passenger car was attached. 

Other quite recent experiments were much more 
successful. Leaks were entirely avoided, but the 
second of the two inconveniences mentioned could 
not be remedied in a manner entirely satisfactory. 
It is, however, certain that the new engines will 
pass over the whole route of the new line, which 
is not less than 20 kilometers long. 

Notwithstanding their imperfections, there is a 
strong tendency in many American cities toward 
the substitution of fireless engines for horses on 
the ordinary horse-car routes. 


CHAPTER ILI. 
Fireless Engines Lately Tried in France, 

In France, as is known, the American engine 
has been introduced at Paris, with several marked 
improvements, made by M. Leon’ Francq, civil en- 
gineer, and has been tried on the tramway from 
Saint Augustin to Neuilly. This engineer has un- 
dertaken to remedy the defects of the American 
engines, and to adapt them better for ascending 
grades, having regard, at the same time, to the re- 
quirements of convenience and security, which 
are, perhaps, more insisted upon in France than in 
America, 

It has been seen that the American fireless en- 
zines leave something still to be desired as regards 
the exhaust and the possibility of adjusting the 
power necessary for ascending grades with ease of 
movement on curves. Moreover, the great varia- 
tion of the pressure in the interval between two 
consecutive charges. obliges the conductor to move 


the valve almost constantly to keep the engine plete, and the noise of the exhaust was considera- nels are placed at proper distances apart, we 
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from getting beyond his control, especially at the 
start, and the position which is given him behind 
the engine makes it quite difficult for him to see 
anything which may be in the way. Finally, the 
necessity of turning the engine at the ends of the 
route leads either to the use of turn-tables, which 
are very inconvenient in a crowded street, or in- 
troduces curves of very small radius. 

In the engine of M. Francg, the steam, instead 
of escaping almost direetly into the air, is forced 
through a condenser where the more perfect con- 
densation prevents almost entirely an escape into 
the air as well asall noise from that cause. In the 
second place, the two axles, instead of being in- 
variable, have movable couplings, which allow a 
certain relative displacement, fn the third place, 
an automatic regulator of the expansion enables the 
pressure of the steam to be regulated in advance of 
its introduction into the cylinders and to be after- 
ward varied as required. 

Finally, the steam chamber is surrounded by a 
platform in front as well as behind, where the en- 
gine-driver has at band all the appliances for 
manceuvring, and, by this means all need of fre- 
quent turning about is avoided, 

Figures 183 and 14 indicate the essential arrange- 
ments of this engine, : 

The reservoir of superheated water is surround- 
ed by a double protecting envelope, of which the 
two layers are separated by a cushion of air; the 
steam is received through a bent pipe, OX, ending 
in a horizontal branch, PP, filled with holes on 
the upper side. The charging is done by putting 
upon the enlarged end, O, of the pipe, which is 
placed behind, a conical pipe, held tight by means 
of a screw, A cock, Q, placed below this enlarged 
end of the pipe, allows the water to be drawn off 
from the reservoir. 


The steam is drawn in by a pipe, L, terminated 8&1 


at the upper part by a series of parallel slits, at the 
top of the steam dome, which is provided at the 
lower part with a perforated plate, K, intended to 
prevent the water being carried over with the 
steam, and, instead of passing directly to the slide 
valve of the cylinders, it is introduced at first by 
the pipe A (fig. 14), into a spesial chamber where 
the regulating valve works. This arrangement, 
which is the essential feature of the regulator of 
the expansion, consists of two twin valves, B and 
C, having a slight difference in diameter and 
mounted upon the same shaft, terminated by a 
viston, D, which moves ina long cylinder, open 
velow, where is found a tight packing (fig. 13). 

The presssure beyond the two orifices, which are 
opened by the double valve, is regulated by a 
spring and screw balance F' G H. 

By action on the screws K and H the passage of 
the steam may be more or less opened or closed, 
and, consequently, the pressure, which is indicated 


by a pressure-gauge, may be increased or dimin- | aainanek of tee hinery, in such a way that 


ished. The cut-off is completed by blow-off cocks 
M and M, and it communicates by the cock N with 
a pressure gauge. 

The space beyond the valves communicates with 
the slide-valves by a tube, C, which through 
the steam-chamber so as to avoid all condensation 
of steam in passing. The utility of this a e- 
ment, and of the enlargement of the feed-pipes in 
the cut-off, has been observed after experiments 
mace upon a former conbination, in which the 
throttling caused by these pipes, and the cooling 
of the steam before it entered the cylinders, occa- 
sioned very considerable condensation. 

The automatic operation of the regulator is 
easily understood; when it has been once regu- 
lated, at starting, for a certain pressure corres- 
ponding to a certain vent of the valves, a lowering 
of the pressare on the piston has the effect of 
causing, under the preponderating action of the 
tension of the spring, an upward movement of the 
rod, which increases the vent of the valves, and 
the movement only ceases when the valves have 
taken sucha position that the equilibrium is re- 
established between the interior pressure and the 
tension of the spring. So long, therefore, as there 
is no need to vary the pressure in the cylinders, the 
engine-driver need not trouble himself to vary the 
opening of the regulator, as the pressure becomes 
less. 

After issuing from the cylinders, the steam 
passes first into a chamber, EF, where it expands 
and is partially condensed ; then it passes by the 
pipe W W into a surface condenser, formed by a 
series of vertical tubes, where air from the exverior 


is circulating, entering at the bottom of the enve-| 


lope of the condenser and penetrating by tubes 
from top to bottom. The steam, having been 
cooled by contact with the air, passes off finally 
with it through an upper chimney TT, The 
water of condensation is brought back with the 
waste water of the cylinders into a lower cham- 
ber, H, through a tube, V. 


This last arrangement of the condenser is in- thei 


tended to remedy the inconveniences of the con- 
denser first tried, where the tubes were placed 
horizontally, and, as the air passed through them 
with difficulty, it became rapidl 


, condensation of the steam was thus very incom- 


‘Saint Augustin to Neuilly did not 
| tirely satisfactory, it may be confidently expected 


heated. The. 
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ble. Finally, the insides of the tubes of the con- 
denser are provided with projections of plate 
metal in the Sanect stars, in order to multiply the 
cooling surfaces. 

The engine has two connected cylinders, with 
variable cut-off and reversing gearing ; for the ad- 
mission of the steam, there is a regulator, D, which 
precedes the slide valve. 

It has been stated that the coupling of the axles 
was arranged so as to allow the e of curves 
of small radius. With this object, the steam 
chamber, the machinery and the service platform, 
instead of being carried on two invariable axles, 
rest, by means of a double upper carriage, on two 
axles which are susceptible of a certain relative 
displacement, while constrained to remain parallel. 
These axles carry the lower carriage a by means 
of journal-boxes connected by spherical joints with 
the guard plates. Cross-pieces, ¢, jointed at their 
extremities to the sills of this carriage, enable it to 
take the form of a parallelogram whose sides may 
become more or less oblique to the direction of the 
axles (Pl. 19, figs. 10, 11, 12). The upper carriage, 
ee, which bears the whole motive apparatus, rests 
on two pivots or pins ff fixed in the middle of the 
length of the lower carriage ; at its ends it is sup- 
ported by rollers gg, rolling on the cross-pieces of 
this carriage. 

The springs which carry the lower carriage rest 
on pins, dd, passing to the centre of the journal- 
boxes, which thus take the place of pivots. In 
order that the connecting coke which couple the 
axles may allow their transverse displacement, they 
are jointed to the crank-pins by spherical joints. 
Finally, elastic couplings, arran for extension 
as well as compression, R R, are found in front as 
well as in rear, and a kind of ordinary break, 
moved by a pedal S, is placed at one end of the en- 
ne, 

It has been observed that the relative mobility of 
the axles greatly facilitates the entry of the wheels 
into the narrow ruts formed by the rails and coun- 
ter rails in curves of small radius. The central po- 
sition of the load, by distributing equally between 
the axles the effects of the centrifugal and tangen- 
tial forces, gives, moreover, the advantage of having 
the parallelogram of the axles, uninfluenced by the 
action of those forces; the wheels thus readily take 
the curvature of the track, and derailment becomes 
almost impossible. 

By the adoption of these arrangements, a fireless 
locomotive, weighing about eight tons, built in 
1876, under the direction of M. Francq, has been 
able to move easily over curves having a radius of 
13 meters, with a velocity of 16 kilometers an hour 
on a track made of rails with a narrow rut for the 
wheels, 

Finally, in this locomotive, the power of draw- 
ing carriages at either end is secured by the appli- 
cation of arrangements for reversing readily the 


the engine-driver may go forward or backward at 
pleasure, without ceasing to have under his con- 
trol all the parts of the engine. 

If the first experiments made on the line from 
ive results en- 


that the imperfections then developed will be 
easily remedied, and the problem be solved of the 
adaptation of the fireless engine to the street-car 
service of cities. 

M. Francq’s devices ap to have satisfied all 
the conditions of this problem, which were so nu- 
merous as of necessity to have caused a certain 
complexity in the, oe and relatively simple 
contrivance invented by Dr. Lamm. 

(TO BE CONTINUED.) 
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THE IRON BRIDGE QUESTION. 


OFFICE OF CITY CIVIL ENGINEER, / 
Younastowy, O., Feb. 3, 1879. § 
To bas Hon. Commissioners, Trumbull County, 
Ohio: 


GENTLEMEN: My attention having been called to 
an article published in Engineering News, and 
copied by one of your county papers, signed by the 
King Iron Bridge Manufacturing Co., claiming that 
their ee for bridges been misrepre- 
sented by me, I shall give you some further partic- 
ulars relative to the strength of certain members 
of the oom offered by them. 

In plan No, 1, first vertical post, the strain given 
is 24,775 pounds (which is substantially correct) ; 
the post is designed of twosix-inch channels latticed, 
_ having an area of 44g square inches. The specifi- 

cations do not state how the channels are latticed, 
what size the lattices are to be, at what distance 
apart the channels are placed, or whether their 
_webs are parallel or dicular to the pins ; all 
of which are absolutely necessary to determine 

r strength. 
From the Leeeapet  hete it that the 
Bridge Company. prefer to have them fig- 
ured with their webs perpendicular to the oo 

hate 


Assuming the channels in that 


‘lattice bars are of proper size, that the 








Fes. 15, 1879. 


of a strut with 


the simple -ends, four- 
teen feet , having a diameter of six inches. 
Gordon's formula for struts with rounded or 


jointed end—see Rankine’s Civil Engineering, page 


S 
237—is P—1 4s ve , by which formula the above 
A? 
post should have 5 square inches instead of 4!,, as 
iven. Boller gives substantiaily the same formula 
or pin or round bearings. See page 57. 

In No. 2, height of truss 16 feet, post 4, 
strain 14,836 Ibs., given 2 five-inch channels, equal 
three and nine-tenths sq ‘2re inches area; required 
four and four-tenths square inches area. Post 5, 
strain 6,172 Ibs.: given 2 three-inch channels, equal 
8 square inches area; required three and nine- 
tenths square inches, 

And plan No. 3. height of truss 18 feet, post 3, 
strain 19,402 Ibs. : given 2 six-inch channels, equal 
415 square inches area; required five and three- 
tenths square inches area. Post 4, strain 9,789 lbs. ; 
given 2 four-inch channels, equal three and six- 
tenths square inches area ; required, four and seven- 
tenths square inches area. 

All the specifications were put to the same test, 
and examined by the same rule, based on the most 
reliable experiments, and which experience has 
shown to be abundantly safe. 

Iam sorry if the articles have caused you any 
annoyance, and I should have answered them more 
promptly, had they come from a source whose 
criticisms would affect the reputation or honor of 
any Commissioners or Engineers. 

Very respectfully, your obedient servant. 
J. M. Reno, C. E. 
—Western Reserve Chronicle, Feb. 5. 
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AMERICAN SOCIETY OF CIVIL ENGINEERS, | 





104 East TWENTIETH St,, New York, } 
Feb. 6, 1879. { 
The ballots to determine the place for the elev- 
enth annual convention, were canvassed at the 
regular meeting of the Society, Feb. 5, 1879, with 
the following result: 


MPP TIIREIIINN g dy ca bc ke ec dues bed dace denecdes 73 
= EEG iv bos ch vid edad Ci ck vee odecuaae 82 
= San Francisco............+. Sdweeedepecuss 1 


It was therefore ordered that the convention 
should be held at Cleveland in June, 1879. The 
day will be announced after consultation with the 
members residing at Cleveland, 


JOHN BoGaRT, Secretary. 





GENERAL INTELLIGENCE. 


We solicit and ure alwa leased to publish in these 
umns any items of interest that may be furnished us. 


GAS AND WATER. 
Yankton, Dakota, wants water-works. 


The water bonded debt of Jersey City, N. J., amounts, 
- round figures, to $4,788,000, It is entirely self-sus- 


The question of introducing water-works at Iowa 


City, Iowa, on the Holly system is exciting some atten- 
tion in that otty. ee 


The Monticello (lowa) Express advocates the use of 
the artesian well for water-works, and says that to 
build the reservoir, buy the engine and lay the pipes 
and drains would involve an expense of about $6,000. 


Did you ever know a Gas Company willing to reduce 
ite rates, even though everything elss had declined forty 
or fifty per cent., or a Gas ays 
fused free or fat dividends/ Never. What! 
Never ? wall, hardly ever.—Syracuse Journal. 


The Board of Public Works of Cincinnati, O., claim to 
have effected a saving in the Water Department during 
pv ge been ede sare hd ad $107,081, as compared with the 


years immediately preceding the organizati ft: 
pee une The Commerviat of the 8th ves the dem- 


The Worcester (Mass.) city council have orders 

wee the Cit i er ag A borrow ,000 at five 

r cen repair rook dam and 
Roos also reduced cinta of the Water 


Registrar 
and Water Commissioner, the former $100 
and the latter $200. ts none 


ahaienh heer kone 
bankment 


60,000 cubic yards of earth em- 
found in the construction of the | 














director who re- | 


; 


ENGINEERING NEWS. 


The Board of Water-Works of Covington, Ky., at its 


regular meeting on the 8th, accepted the bond of Chief 
Sngneeae Chas. Rensford. Daily av of coal used 
I month, ers bushels; average y water sup- 


ply, 1,250,000 gallons. During the 
supply reached the number of $01, sf 
the coal used was 51,838 bushels. 


The New Jersey Legislature. on the 10th inst., passed 
a bill *‘To repeal the act to authorize Jersey City and 
Newark to expend $4,000,000 each for the purchase of 
Morris Canal for a water supply.” A_ bill was also in- 
troduced * To prevent gas companies from refusing to 
supply any building with for the reason that a for- 
mer gas bill remains wnpaid.” 


John Maxwell and Andrew King, Secretary and As- 
sistant Secretary of the Wheeling (W. Va) Gas Com- 
pany, a city institution, were arrested on the %th, 
charged with embezzlement and attempting to burn the 
books of the company two weeks previously. The 
affairs of the company are being investigated by a com- 
mittee of the City Council. The accused gave bonds in 
the sum of 88,000 each to answer on the 1Vth of this 
month. 


— the water 
gallons, and 


A special committee of the City Council of Cleveland, 
Vhio, is considering the question of lighting Monument- 
al Park iv that city with the electric light. The pres 
ent cost of lighting 105 gas posts is #2,052.75 per year, 
and the lowest proposition that can be obtained for the 
electric light is $1,978.50, or a saving of #74.25, the 
proprietors of the electric system agreeing to give 
double the amount of light, according to the present 
time-table. 


A dispatch from Tiffin. O., under date of Feb. 5, 
to the Cincinnati Commercial says : ** Our water-works 
were tested to day, with flattering success. Large num 
bers were on the street to witness the event, and when 
the nozzles were attached to the hydrants and water 
began to squirt, cheer after cheer rentthe air. The test 
proved that our system is second to none for fire pur- 
poses, and our people are justly proud of it.” he 
works were constructed by the well-known water 
works engineer 8. L. Wiley, of Boston. 


The Water-Works Commissioners of Troy, N. Y., at 
their meeting on the LOth inst., awarded the contract for 
furnishing 1,500 tons of cast-iron water-pipe to R. D. 
Wood & Co., of Philadelphia, at something less than $25 
per ton, which the Troy Daily Press says is ‘‘a price some- 
what lower than any similar material has ever before 
been furnished for m this vicinity. It does not, how- 
ever? include the pipes for the forcing main which is to 
extend from the works in Lansingburgh to the reservoir, 
and will be considerably more expensive.” 


The Hamilton County (O.) Commissioners, on the 6th, 
allowed J. G. Isham & Co., for a Springfield Gas Ma- 
chine, $1,100. It is stated that ‘the County Commis- 
sioners allowed the above bill, being perfectly satisfied 
with the working of the machine. is gas machine 
supplies the jail, jail dwelling, the court-house and all 
the offices therein, as well as the lighting of the public 
square, and during the joint session it has cost the 
county but thirty dollars per month for lighting, while 
heretofore during the same season it has cost seventy- 
five dollars per month.” 


Judge Dyk of the Supreme Court, at a Special 
Term held at ite Plains, Westchester County, N. 
Y., on the 8th inst., denied, without costs, an applica- 
tion of the Village of Middletown for the appointment 
of Commissioners to ascertain the compensation to be 
= riparian owners for water which it is proposed to 

ke from the Shawangunk Kill to supply that village. 
The court holds that the Water Commissioners created 
by special statute, and not the vi , would be the 
Roe applicants, and that the petition should state 

the reasons why the Commissioners cannot agree 
with the riparian owners upon the compensation to be 
paid them. 


In the Golden Rule for January appears the following 
letter, which will be of interest to our readers in general : 


COLORADO SprinGs, Col., Dec. 18. 
Editor Golden Rule: 

This little city of the plains has just aw 
yer itself on the completion of its water-works. 
ad pags pub dowa Sx arty day mctned s sufficient 

pe n -e! a ent 
wertest tee enthusiasm. Toot y evening a 
jollification was held at the court house, and con- 
gratulatory speeches were the order of business. A 
prominent lawyer was called upon for remarks, and 
stepping upon the stage, he spoke substantially as fol- 
we: 


“ FRIENDS AND FELLOW CITIZENS: We have met here 
to-night to celebrate one of the achievements 
of the age; we are here to re over the completion 
of our water-works. Where is there a city only seven 


we 


(A voice}—* Dr. Coombs found a large Newfoundland 
dog in his well.” 

“T can readily believe that, fellow-citizens. That 
dog, deceived by the odor of the oil, and, mistaking it 
for that of some strange beast of prey, took up the trail 
and, in the eagerness of his pursuit, fell a victim to his 
enthusiasm and the porosity of the soil. He traced this 
odor to his death in the doctor's well. These significant 
facts set usto thinking. There aawned upon the mind 
of some original genius the grand conception of water 
works. That lofty conception is now realized. The 
er stal floods which glitter like diamonds set in the 
necklace of mountains which ornaments the tieck of 
our queenly city now course freely through our streets 
to glad the millions of the plain. As I approached this 
court-house this evening, where we have met, | gazed 
upon those mountains in the West, clad in their gar 
ments of snow, and it seemed to me that the angels had 
been gamboling there, rejoicing with us.over our glor 
ous achievement. It seemed to me that they had been 
gamboling to the sweet music of the Colorado Springs 
Cornet Band, of which we are justly proud, and in 
their excitement had flung their white robes down upon 
those cold gray heights. Have we not attactions now 
for the tourist, the citizen and the invalid’ Look at 
our mountain seenery, the loveliest on the continent 
Look at Glen Eyrie, Cheyenne cafon and Ute pass 
Look at the Garden of the where the an 
,gels delight to revel in their immortal cotillions 
and after you have gazed at these, and reveled in the 
randeur and beauty of Nature’s handiwork, turn and 
ook with reverence at the water-works. Fellow-citi 
zens, | have drank the Croton of New York, the Lake 
Erie water of Cleveland, the fluid they call water m 
Chicago, the mysterious dilutant of St. Louis, the pure 
oxygen and hydrogen which glitter in lovely form in 
Lake Tahoe. I have drank water from coast to coast, 
from Canada to Mexico, and I tell you sincerely T have 
never drank anything equal to that furnished by that 
triumph of engineering genius—our water-works.” 

At the conclusion of this address, the chairman aros« 
and remarked: ‘ Fellow citizens, another hydrant 
will be tapped—Col. will address you.” 

oe 


BRIDGES. 


The Fitchville (Conn.) turnpike bridge which was 
carried away by the freshet last spring, has been re 
slaced by a fine, substantial iron one. The total cost was 
$2'500. 


Ciods, 


A new highway bridge is needed over the creek on the 
road from Pleasant Ridge to Madisonville, Hamilton 
County, O. The County Esgineer has the matter iu 
charge. 


The people of Bangor, Me., are apprehensive of dan 
er from the large body of ice in the Penobscot River 
tis from 15 to 20 feet thick in the channel, and they 

fear a freshet in the spring. 


Rochester, N. Y., is startled to find that the Vincent 
place bridge stands partly on private property. The 
city has been notified to settle, and _ will prokably do so 
in order to avoid a lawsuit. 


In the U. 8. Senate on the 10th, the House bill to au 
thorize the construction of a bridge across the Missouri 
River, at or near Lexington, Mo., was reported favor 
ably from the Committee on Commerce, and placed on 
the calendar. 


The north approach of the great bridge across the 
Missouri River at Glasgow, Mo.. on the Chicago & ~ 
Alton Railway has just been completed. It consists of 
two deck spans of 140 ft. each and iron trestle in spans 
of 30 ft. each. The Detroit Bridge & Iron Works were 
the contractors. 


A bill authorizing the Superintendent of Public 
Works to construct or cause to be constructed a suitable 
bridge over the Erie Canal in Tonawanda, N. Y., the ex 
pense to be paid out of the canal funds, and to be so con 
structed as not to interfere with the cana!, was intro 
duced in the State Legislature at Albany a few days 
ago. 


Engineer Bouscaren, of the Cincinnati Southern Rail 
way, has recommended the acceptance of a proposition 
from the Keystone Bridge Compary for the construc 
tion of wooden and iron railings on all viaducts in 
Huston & Co.’s contract, and those enacted previous to 
that contract, at a total cost of 5,515. Action deferred 
by the Trustees. 


A telegram to Chicago, under date of the 11th inst , 
says that an ice gorge in the Missouri River at Glasgow 
Mo., has destroyed a span of the railroad bridge which 
was being built for the Chicago & Alton Railroad by 
the American Brid Company of Chicago. The loss, 
which amounts to ,000 or 240,000 falls on the bridge 
company. It would have been ready for use by March 1. 


Some rapid progress has recently been made in bridge- 
building on the line of the Boston, Hoosac Tunnel & 
Western Railway. An exchange says: “Jan. 24 the 
right of way was secured at Schaghticoke Point, N. Y 
Up to that time nothing had been done on the bridge 
that crosses the river at that place beyond having the 
iron bents, riveted a, ready to put in place at an 
hour’s notice, piled on the south bank. Saturday night. 
Feb. 1, saw it finished, the track laid and in readiness 
for the ey ape soc the following Monday. The 
main bridge seven spans and is 540 feet in length; 
that across the north branch of the river to Baucus’ flat 
is sixty-five feet long and isin one span. The strong 
ice in the river has been a great help to the 
workmen in placing the irom of the bridg:, and 
has saved a of — oe a Philadetphia 
Bridge Company, contractors for the bridges on this 

. They have had about 200 men at work on this 
job during the week ending Feb. 1. Such rapid and 
successful railroad building as this has had no paralie! 
since the Union Pacific road was completed; and the 
| same directed the work in each instance,” 


Lara ow Lost Tribune of the Sth inet., eforcing $0 
| displa American manufactured produc at the 
trade exhibition, now in progress in the City of Mexico, 
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says: ‘The Edgemoor Iron Company of Wilmington, 
Del., and Philadelphia, Pa., who, it will be remem- 
bered, were the builders of a large portion of the Metro- 
politan Elevated Railway, and who furnished the iron- 
work for the main Centennial building, display here a 
number of drawings and photographs, showing railroad 
and highway bridges, roofs, railway water-tanks, and 
others of their numerous products, Mr, Coleman Sellers, 
Jr., who represents the Edgemoor Iron Company, and 
also the well-known engineering firm of Wm. Sellers & 
Co,, says that at present there is but little demand in 
Mexico for any of their productions, although they may 
be imported free of duty. The limited market offered 
to Mexican inanufacturers, and the prevailing low rates 
of wages, do not encourage the introduction of any labor- 
saving devices, while the comparatively small extent of 
the iron business now done here does not warrant, as 
yet, much outlay for machine tools.’ 
ehecia 


RAILROADS. 


The Fond du Lac, Amboy & Peoria Narrow-gauge 
Railway Company have abandoned their plan of build- 
ing into Milwaukee, 


A Pacific coast exchange says: ** Leadville, the Colo 
rado yearling, wants street cars. It has scarcely learned 
to walk before it wants to ride,” 


A narrow-gauge railroad is proposed from Dahlonega, 
Ga., to either Gainsville, Lula City, or westward to con- 
nect with the railroad from Marietta. , 


A two-foot guage wooden railroad is to be built across 
Merritt's Island, between India River and Banana River 
in Brevard County. The rolling stock has been pur 
chased. 


The New North Shore Railway, the first railway run 
ning into Quebec, was opened for business on the 10th. 
It connects Quebec and Montreal, is 180 miles long, and 
cost $11,000,000, 


Ata meeting of the property-holders of Westchester 
County, N. Y., and of the southeastern part of Con- 
necticut, held at Rosedale, much enthusiasm was shown 
in favor of a proposed railroad to connect Glenville, 
Conn., with the elevated roads of this city. 


A committee from Great Barrington, Mass., is now 
inspecting the proposed new railroad route through the 
Connecticut Valley, from Massachusetts, to connect with 
the Poughkeepsie, Hartford and Boston road, thence to 
the coal fields and the West, via the Poughkeepsie 
Bridge. 


A narrow-gauge road, connecting Jacksonville with 
Gainsville, Fla., and taking in the entire region at Kings 
ley’s Lake, Land Hill Lake, Crystal Lake, Brooklyn 
Lake, Bedford Lake, Geneva Lake and Santa Fe Lake is 
under consideration, and application for a charter will 
be made this winter. 


The Cortland Standard understands that * the 
Utica, Ithaca & Elmira Railway Company is surveying 
the rovte for a new road from Horseheads to Elmira, 
and that a portion of the abandoned canal is to be used 
as the road-bed. The company intends having the road 
ready for use by May or June 


The location and estimates of the uew route of the 
Wabash Railway from Straun, on the Chicago & Padu 
cah Railroad, to Bremen on the Rock Island, a distance 
of 72 miles, are completed, and it is expected that work 
will begin along the line immediately, as the completion 
of the road is required on or before July 1, next 


A movement for the extension of the Stoughton 
branch of the Boston and Providence Railroad to Brock 
ton, Mass., is in progress. The route has been surveyed 
and the cost of construction estimated at #80,000. 
Brockton favors the project, and a wealthy capitalist 
offers to take the entire stock if the road is built, 


Work has commenced on the improvements of the 
Union Depot, at Augusta, Ga. When these improve- 
ments are completed, which will be in a short time, 
Augusta will have one of the most convenient and com- 
fortable depots in the South, There will be tive tracks 
under roof,affording accommodations for the passenger 
trains of the different railroads. 


We learn that an arrangement has been made between 
the ‘Florida Tropical Railway, Tramway, Canal & 
European Colonization Company,” and a company of 
English capitalists for the completion of a railroad from 
Gainsville south through a rich belt of country that 
forms the centre of the peninsula. The road, when 
completed, will open up a valuable portion of the state 
to settlers. 


A deputation of over 100 gentlemen from the Coun- 
ties of Perth, Simcoe, Oxford and Wellington, on the 
7th inst., waited upon the Dominion Government with 
a petition praying for assistance to the extension of the 
Stratford & Huron and the Port Dover & Lake Huron 
Railways to Georgian Bay. The petition was signed 
by 5.156 rate-pavers of the municipalities through 
which the railways pass; four County Councils, twenty- 
six Township Councils, four Village Councils and six 
Town Councils. The extension propdésed is seventy-six 
miles long, and will cost $1,136,000, of which sum the 
Government is asked to contribute $244,000. The 
Premier, on behalf of the Government, said he would 
give the matter his most careful consideration. 

idinsidliiditetnsatiban 
RIVERS, HARBORS, ETC. 

The Chicago Times objects to having every little 
creek that empties inte the Mississippi ‘‘ improved” at 
enormous public expense. 


A petition to the Ontario Legislature, praying it to 
take the construction of the Huron & Ontario Ship 
Canal into consideration, has been adopted. 


The annual report of the Delaware & Hudson Canal 
Company for the year 1878 shows a deficit of $57,000. 
The loss on leased lines reached half a million. 


Pile-driving on the ocean pier, Long Branch, is now 
progressing vigorously. Mr. Chas. Leland isthe en 


ENGINEERING NEWS. 


gineer, and Mr. Henry Case the sub-contractor, under 
whose superintendence the work is being done. 

The Board of Managers of the Produce Exchange, of 
this city, passed a series of resolutions on Wednesday 
commending the management of the State canals last 


year, and approving of the economy end in y of the 


Canal Board, and of the Commissioner of Public Works, 
B.S. W. Clark. 


The House of Representatives is asked to make an 
appropriation for a ship canal to connect New York 
Bay with Newark Bay. ‘In the meantime,” says the 


Commercial Advertiser of this city, *‘ New York, | 


which bas secured an appropriation for the construction 
of a ship canal to connect the Hudson and Harlem 
rivers, stands haggling over the price of the little land 
that is to be acquired for the purpose.” 


The report of the Harbor Commissioners, of San Fran- 
cisco, for the month of January, shows that the receipts 
from wharves were $35,920.14, and the amount drawn 
from the Harbor Improvement Fund $12,311.38. The 
disbursements for current expenses were $28,699.13, 
and the amount remitted to the State Treasurer 819,- 
532.39, showing the receipts to be $7,220.81 in excess of 
disbursements, 


For over a year the Atlantic Dredging Co., of this city | 


and Brooklyn, have been at work removing the débris 
from the bottom of the East River, at Hallet’s Point,oppo- 
site Astoria, L. I., the results of the extensive blasts made 
by the Government Engineers, during the fall of 1877, 
for the improvement of the passage of ‘‘Hell Gate.” At 
sresent two dredges are busily employed, and it is caleu- 
ated that the work will occupy a year longer at least. 
The point of rock blasted formerly projected out into 
the channel, covering an urea of about 31 acres, and 
when finally removed from the river bed will leave an 
uninterrupted channel twenty-six feet deep at low water, 
while formerly a portion of the reef was visible at high 
tide. 

Capt. Cowdon, the father of the outlet system, has pre 
pared a memorial to the Senate im opposition to the Mis- 
sissippi River Comunission bill. Capt.Cowdon makes these 
ve ints: That the bill virtually places the fortunes of the 
Mississippi Valley in the hands of five men whose interest 
it is to continue their office as long as possible without 
accomplishing anything; that the Commission, which 
requires $250,000 for expenses, will simply recommend 
the levee plan, costing $44,000,000 for the beginning. 
Capt. Cowdon recommends that a joint committee be 
appointed to investigate the subject. taking the testi- 
mony of practical river men and civil engineers, who 
shall collect all evidence on the subject of outlets, jetties 
and levees, This, heclaims, would not cost $10,000, and 


would result in saving hundreds of millions to the gov- 
erument, 


The Secretary of War, on the Sth inst., transmitted 
tu the United States Senate a report from Major Com- 
stock, Corps of Engineers, in charge of the survey of 


the lakes, respecting the cost of the different classes of | 
work of that survey as deduced by him from the results 


of the years between June 30, 1871, and June 30, 1878. 
This report has been prepared as affording some aid in 
estimating the cost of extended surveys. For the 


period mentioned the triangulation cost $274,605.81, | 


the shore party work cost $208,767.68 and the off-shore 


hvydrography cost $237,775.91, while the general office 
and miscellaneous expenses cost S282,342.37—making 


in all $1,003,491.77. Major Comstock enters into de- | 
tails to show that the cost of extended surveys would be | 


&166 per square mile, bat this would be considerably re- 
duced when large areas are covered. 


COMMERCIAL AND FINANCIAL NOTES. 


New York, Feb. 14, 1879. 
The stock market has been less active during the past 


week in speculative shares, which have been without | 
any fixed tone and easily affected by rumors of negotia- | 


tions regarding the transfer of the Atlantic & Great 
Western to Erie on condition of its guaranteeing 
5,000,000 to $7,000,000 of its bonds and dividing earn- 


re rn pln 


Fes. 15, 1879, 
become the duty of the Government to seriously con- 
sider the advisability of acquiring the ownership of the 
telegraph lines as a part of our postal system, the suc 
cess of the postal telegraph in Great Britain being cited 
asareason why inquiry at least on this subject might 
not be amiss.—-A_ bill was introduced into the Vir- 
ginia State Legislature on the 10th inst., mak. 

‘ing it unlawful for any railroad in that State 
to charge more than 4 cents per mile for pas- 
sengers, and more than 3 cents per ton per mile for 
freight in excess of 2,000 pounds.——The annual report 
of the Savings Bank Commissioners of Massachusetts 
_ shows that the total deposits in the savings banks doing 
, business in that State on Oct. 31, 1878, was $209,860,- 
| 631, being a decrease for the year of $34,735,983. This 
| decrease includes $7,262,400 in the banks in the hands 
of Receivers. The amount of surplus, including ‘the 
guaranty fund of $1,524,196, was $5,873,586, being an 
increase for the year of $691,051. The number of open 
accounts is 674,251—a decrease of 65,506 for the 
year, giving to each account an average of $311.25, 
which is a decrease of 419.39 from the average of the 
previous year. The amount deposited during the year 
was $29,763,370, a decrease from the previous year of 
$12,831,862. The amount of withdrawals was 858,- 
254,071, $10,335,832 more than those of the previous 
year.——The spread of the pleuro-pneumonia among 
American cattle is not only causing great anxiety 
among cattle breeders and dealers in this country, but 
is likely to interfere seriously with our export of 
‘live cattle. On the 10th of February an order of the 
Privy Council of Great Britain was adopted revoking 
after March 3, 1879, article 13 of the Foreign Animals 
Order in so far as it relates to the United States, and 
was a great surprise to the trade in Liverpool. Ali cat- 
tle from the United States after March 3 will have to be 
slaughtered in abattoirs now preparing on the dock es- 
tates of Birkenhead and Liverpool within ten days after 
landing. ——-The Governor-General of the plague-stricken 
district in Russia has proposed to the Governors of the 
governments of Astrakan, Samara and Saratoff 
to Tzaritzin, that all the old paper money in 
circulation be exchanged for new money and destroyed, 


| as it is believed that the currency causes the disease to 


spread.——The returns of the foreign trade at New 
York for the first month of the new vear are the re- 
| verse of the movement exhibited through the successive 
months of 1878, Lustead of an excess of exports over 
inrports, the latter were greater by nearly 82,000,000; 
and, comparing the returns of last month with those of 
January, 1878, the total value of imports show an in- 
crease of $1,030,857, while the exports show a 
| decrease of no less than *5,489,569. The total value 
of imports for January, 1879, amounted to $25,657,- 
546, while the exports amounted to $23,692,423. 
——The Common Council of this city has voted 
| to abolish the contract system for city work and to sub- 
stitute for it the payment of laborers by the day. 
| Should the Mayor fail to veto this ordinance of council, 
| or it be finally passed, it would hardly be likely to work a 
| change in the system of contract labor, for the heads of 
| departments are instructed by the State law, when a 
| piece of public work, involving the expenditure of more 
than $1000 has to be undertaken, that it shall only bedone 
by contract.——The competition between the various 
Eastern roads on both freight and passenger business 


; 
| has now become more active than ever, and cutting of 


, the Burlington & Quincy, Rock Island, New Haven & | jess than 


ings. These are carried on in London, and the public | the rates is the order of the day. The Chicago journals 
here has not received any authorized information that | o¢ Saturday say that all attempts of the managers there 
such a result has been reached.——Government bonds | to patch up a peace have been a signal failure. There 
continue active, the subscriptions to the 4 per cents. on | are no regular freight rates quoted, and it is understcod 
Thursday amounting to over $5,000,000. State bonds | that the various lines take the business at the best rates 
are firm, but without new feature, Louisiana consols | they can get. All the roads leading East sell passen- 
being inactive at 57@571,. Investment stocks, like | ger tickets yet at #17 from Chicago to New York, 83 
the regular rate, but the feeling is 
Hartford, Fort Wayne and Harlem were strong.—— gach that a further reduction mav be made at 
Money continued easy on call loans at 23 per cent. on any moment. The scalpers are ‘already selling 
the usual Stock Exchange collaterals up to 2 o'clock | the same ticket for #15.50. —— The Great Western as 
yesterday, when the rate made a sharp advance to 7 | wel) as the Grand Trunk and the Canada Southern rail- 
per cent., the closing transactions being made at 5 per | poads are seriously affected by the late order of the 
cent. Later, after the brokers had been supplied, it was | Government preventing the transit of cattle through 
offered at 3 per cent. Time loans were unchanged. On| Canada. The two companies are understood to be in 
Governments the ruling rate was 1@2 per cent.—— correspondence regarding the matter. Large consign- 
Sterling exchange is quiet and firm, the posted rates | » ents have come from the West, but were not allowed 
being $4.85!@84.86' for 60-day and $4.85}; @$4.39 | to enter. All the cattle cars of those railways are lying 
for sight bills, Bar silver in London dropped to 49%¢d. | idie in consequence, and there are no prospects of a 
per ounce, English standard, on Wednesday, but yester- | quarantine being established. 

day it was quoted at 49% d., making the value of the! Mankers.—There has been no marked change in ‘the 
412',-grain silver dollar here about 8315 cents. _ general situation of the hardware market since our last 
The New York Board of Trade and Transportation, at | report; but promises are favorable for increased move- 
its regular monthly meeting, adopted a series of resolu- | pent.—Iron.—In American pig there is a fair show of 
tions favoring the bill now pending in the United States | gnimation at steady prices Scotch pig moves slowly 
Senate, to permit railroad companies having telegraph | witha light demand@d.—~—Steel rails are in fair demand, 
lines to trausmit messages for the public, and, | and very firm.—~Iron rails are quiet and unchanged. 
with proper restrictions against overcharges and | jd rails continue in good request, and rule firm at 
combinations, to transact a general telegraphic busi- } g90 ——The Chicago lumber market is reported steady 
‘ness. They also were of opinion that it might‘ with a continuation of the fair local demand. 
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SATURDAY, FEBRUARY 22, 1879. 

A MEETING of the Civil Engineers of Cleveland, 
O., was held in that city on the 15th inst. to take 
action regarding the annual meeting of the Amer- 
ican Society of Civil Engineers, which is to be held 
in Cleveland next June. A committee on recep- 
tion and entertainment, {consisting of Messrs. 
Charles Paine, Charles H. Strong, John Whitelaw, 
S. Sheldon, B. F. Morse. J. Newell, C. Latimer, T. 
R. Scowden, M. W. Kingsley, E. T. Scovill and C, 
G. Force, Jr., were chosen, Mr. Charles Paine be- 
ing the Chairman of the Committee, and Mr. C. G 
Force, Secretary and Treasurer. 
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THE MAGNETIC MOTOR DECEPTION. 
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| in contact.” 
,of iron on each side of the neutral line to cause it 
to alternately change its poles, and thus to attract 
or repel another magnet, the oscillation of which 
| runs the machine—that is, Mr. Gary says it does. 
He asserts, in short, that the bit of soft iron com- 
pletely cuts off the magnetism of the permanent 
magnet. 

Mr, Gary is not the only inventor who has looked 
,for a cut-off to magnetism. Tlie quest is a few 
centuries old, and has always been attended with 

failure, and always willbe. Magnetism and gravi- 
tation are alike in the particular, that no inter- 
body cuts off their influence, and the reason 
why Mr. Gary does not find his magnetic cut-off is 
j about the same as that which accounts for his re- 
| maining on this mundane sphere, instead of soar- 
ing off in the ** limitless ether.” 
It is « little unfortunate for Mr. Garv’s * neutral 
| line"—for on that the whole hypothesis which he 
| has evolved depends—that Faraday and Joule, and 
| Tyndall and Jamin, and De la Reve, and very many 

other people who are currently reported to have 





| made the most searching investigations on mag- 
It is an unfortunate failing of the average indi- 2%. should have overlooked a phenomenon so 


vidual ignorant of the elementary laws of science, | patent that Mr. Gary easily found it with a nail; 
that he recognizes no limits to scientific possibili-| but apart from this, it is still more to be regretted 
ties, The impossible to him’ is non-existent; or, in| that a scientific discovery of such ostensible im- 
other words, he cherishes the profound conviction, | Pertance as that of Mr. Gary should succumb to a 
secretly, if not openly, that science merely stands | couple of the most elementary tests. 
baffled before such problems as the transwutation| A sheet of paper, some iron filings and a magnet 
of metals, the perpetual motion, and we may as | 4re all sufficient to show the lines of magnetic 
well add the rejuvenation of eld age, and the proof | force. the filings radiating in beautiful curves froin 
that 2 and 2 make 5—and that some day or other | points on the paper (which is held cver the mag- 
she will conquer them, while every new discovery | 2¢t) corresponding to the poles of the latter. If 
only confirms this intellect in its error. there is a neutral line these poles reverse, there 

The last claimant to the accomplishment of one | should be a continuous break in all the lines formed 

of the above problems is Mr. Wesley W. Gary. It| by the iron filings. But there isn’t any; and 
is a peculiar circumstance, of which we have never | Moreover the obstinate filings persist in having the 
been able fully to grasp the exact reason, that the | 8ame poles all over the magnetic field. | Nowhere 
wonderful promise given by inventors in their | 40 they show reversed poles, as well-conducted fil- 
youth, of the more “wonderful things they are ings certainly ought to do when called upon to sub- 
going to do in after life, is not discovered by any tantiate a bran new theory like this. 
body until after a sensation is stirred up by the But where is the neutral line? We do Mr. Gary 
said inventor. Then things which accord marvel- | the credit to believe that he found something— 
ously with his wonderful achievement are raked | even if it was a mare’s nest—and hence there is a 
up, and his ‘‘ sisters, cousins and aunts” are plen- little experiment easily made which will perhaps 
tifully interviewed to furnish interesting remi-| tell us what he has ** discovered.” 

_niscences for the admiring public. No modern 
biographer is worthy of the name who cannot put 
together reminiscences so as to prove amything de- 
sired of, or more often by, the hero of his tale. 

Mr. Wesley W. Gary, having invented a ‘‘ mag- 


—— 
——————————— 


(1) 


8. 

netic motor,” and collected the combined recollec- he ney eee 
tions of bis relatives regarding himself in early hoe 7 
youth, appears before the public. in the pages of | oe “= 


Harper’s Mugazine, in illustrated form. He in- . <= Sa 
N. 8. 


forms us that he has discovered that ‘a straight 
piece of iron placed across the poles of a magnet, 
and near to their ends, changes its polarity while in 
the magnetic field, and before it comes in contact 
with the magnet, the fact being, however, that 
actual contact is guarded against.” In illustration 
and proof of this principle, the following simple 
experiment is given: A piece of soft iron is placed | above the poles of (2), it becunnes an induced mag- 
across the poles of a compound horseshoe magnet. ,net and acts like the needle, opposing unlike poles 
To the iron is attached a lever, which is pivoted to | to the inducing magnet (2). So long as the iron (3) 
a fulcrum resting about midway on the magnet. | is-held near the magnet (2) it way be placed be- 
By pressing one end of the lever the soft iron at | tween the latter and the needle and removed aguin 


(1) isa magnetized sewing needle, suspended by a 
shred of silk. At (2) are the poles N. S. (north and 
south) of a horseshoe magnet. The needle swings 
across these poles, and to them, of course, opposes its 
poles of unlike name as we indicate by the letters 
§. N. At(3)isa bit of soft iron. When placed 


the other end is raised up, or, in other words, the | as often as desired, and no effect on the needle will 


iron may be moved to and fro, nearer to or further | be seen. 

from the poles of the magnet, with which, how-| It is well known, first, that magnetisin varies 
ever, a piece of paper prevents its contact. The inversely as the squares of the distances over 
soft iron becomes a magnet by induction, and, in| which it is exerted, and second, that a powerful 
its turn, is caused to attract a nail, which, of magnet is capable of overcoming the magnetism 
course, also becomes an induced magnet and clings of a weaker one. Considering only the needle (1) 
tothe iron. The latter is elevated by the lever to and the magnet (2), it will be evident from the 
a point not outside the magnetic field. The endof | first of the foregoing laws that if the magnet be 
the nail, then, it is stated, points to the pole of the placed at one inch from the needle it will attract 
permanent magnet. When the iron is gradually with 36 times the energy as if placed 6 inches 
lowered toward the magnet the nail drops off from the needle, It will also be evident that the 
ortGun co ee it clings again when the | powerful magnet (2) may control a weaker magnet 





below the “line,” and | 
point is turned outward or away 


proves: 


(3). Suppose, for illustration, that the weaker 
magnet (8) has only yy of the power of the 


stronger magnet (2). Then for these two maguets their 


to exert an equal attraction on a given body the 


He, then, has only to vibrate a piece 


57 


inch and the stronger one at a distance of 6 inches 
from that body. If the weaker magnet is brought 
nearer than 6 inches to the third b Mly, it will con- 
trol, because its magnetism will then be the more 
powerfully exerted. 

Now, if we move the induced magnet (3) up to 
the needle, we shall realize these conditions ; Just 
as soon as it reaches a point (4) (dotted lines), where 
its magnetism acts more potently on the needle 
than does that of the more powerful, but much 
farther distant magnet (2), the needle will be 
affected. As the magnet (3) opposes like poles to 
like poles of the needle, there will be repulsion, 
and the needle will at once swing round. Then. 
by moving the magnet (3) up and down, we may 
cause the needle to vibrate as often as is desired, 

This is the sum and substance of all that Mr. 
Gary has * discovered,” and that it is perfectly in 
accordance with known laws, is obvious. There is 
no reversal of polarity of the induced magnet, and 
no * neutral line.” There simply is an equilibra- 
tion of magnetic forces by adjustments of weaker 
and stronger magnets at suitable cistances, and to 
assert that power can be got out of this is as absurd 
as to claim that the same can be generated by vi- 
brating a scale-beam, 

The remainder of the paper in Harper's exhibits 
ignorance of fundamental mechanical principles 
too gross to merit notice. The assertions that the 
device is ‘‘a contrivance which furnishes its own 
power,” and ‘‘ produces power * 
eration of unlimited electricity.” 
samples of the tenor of the whole. 
discovery is a delusion. 


* by the gen- 


will serve as 
The so-called 
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THE METRIC SYSTEM. 





The Committee on Coinage, Weights and Mea- 
sures of the U. S. House of Representatives has 
reported (Jan. 7, 1879) in favor of the introduction 
of the metric system, saying : 


‘** From the survey we have been able to make of 
the more recent progress of this metrological re- 
form in the more civilized and enlightened por- 
tions of the globe, we are irresistibly led to the 
conclusion that the metric system of weights and 
measures is destined to become, in the near future, 
obligatory among all the civilized nations of the 

| world. Its adoption in the United States, and its 
| obligatory use in all the government departments, 
| is believed to be, by many, a fixed fact at no very 
| distant day. As an earnest of this fact, we call 
your attention to the accompanying reports of the 
several heads of the executive departments of the - 
government, as to the periods of time it would be 
advisable to adopt the system in their several bu- 


reaus.” 

With the report are also printed numerous 
official documents relative to the Internationa 
Bureau of Weights and Measures, tables of equiva- 


lents, and other Valuable matter. The committee 


close with an earnest recommendation of the early 
passage of Mr. Maish’s bill to establish the metric 
system in the post-oftices and custom-houses of the 
United States. July 1. 1880. 
a oo 
STREET CLEANING IN MONTREAL. 
They are running the municipal machine in 
Montreal pretiy close. Last year the whole appro- 
pnation made by the Council for maintenance and 
repairs of roads. sidewalks, sewers and parks (ex- 
cepting Mount Royal Park) was $143,541, and this 
year they are threatening a still smaller sum. 


In this connection, recently, the Chairman of the 
Board of Works laid before City Engineer Ansley, 
who has charge of the work, some statistics re- 
garding the cost of street cleaning, etc., in some 
of the principal cities of both Europe and America, 
to which the Engineer replied in a letter, as fol- 


jows : 


‘I have compared the figures you have given 
me with the cost of doing similar work in our own 
city, and I find that such work is done in Montreal 
at a less cost than in any of the cities named ; not 
so well done, perhaps, buc that does not alter the 
facts which | wish to impress upon you, namely. 
that our appropriations are not extravagant, 10 
fact they are not sufficiently large for the economi- 
cal preservation of our roads, to say nothing of 

i and comfort. 
Montreal has 104 miles of streets, only 2 miles of 
which are block-stone pay 


ed, the remainder being 
coming weaker magnet must be placed at a distance of on¢ . all macadam, The scavenging of house and warket 
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| 
garbage is done twice a week all over the city. THE AMERICAN INSTITUTE OF MINING EN- ‘those who desire to read. The course will be as 


ne cost of scavenging, street cleaning and water- 
ing last year was $38,607.76 or $371.25 per mile. It 
may be said that our long winters save us a great 
deal in street cleaning; so they do, but not so much 
as would appear at first sight. It must be remem- 
bered that during the first month of spring it takes 
at least treble the ordinary force to remove the 
winter's accumulations; besides, the action of the 
frost here is much more severe than in any of the 
cities named. If we allow 2 months for the advan- 
tage we thus gain, it will be quite sufficient. The 
cost of our scavenging, street cleaning and street 
watering on this 
per mile. It will thus ap 


the other cities except Manchester, and that city is 
quoted for street cleaning only; besides it, like all 
the others except Boston, is paved, which makes a 
great difference.” 

‘*To make the comparison more appreciable, it 
may be as well to inform you that a block-stone- 
paved street, when the breadth of it requires the 
yassage of the sweeping-machine five times, can 
- swept at the rate of one mile in one hour and a 
half, with one horse, and four men to pile the 
sweepings and clean the water-courses. Eight 
carts will lift and carry the accumulation one mile 
and a half to dump in about an hour and a quar- 
ter, costing in all at the rate of $2.90 per mile. To 
complete this amount of work in the same time by 
hand labor would require 20 men with brooms 
(other things being equal), at a cost of $5 per mile. 
Sweeping machines are not well adapted for use 
in our roads; the revolving brush simply lifts the 
dirt from the high and deposits it in the low places. 

‘‘ Exceptions may be made where the streets are 
very oa made and well kept; but even under 
these circumstances it requires very careful man- 
agement, as the shell of a finely-macadamized road 
is likely to be broken by too stiff brushing, and 
when that is done, the road may be said to have 
received very serious injury. 


_ a by hand-lapor on macadam roads | 


costs, at the very least, 10 per cent. more than on 
paved ones, and in order to arrive at a just com- 
mutation of the cost, and value of the comparison 
Coreen cleaning block pavement and macadam, 
consideration tiust be had as to the proportion 
of wet and dry weather, as the cost on the latter 
in wet weather will be three or four times greater 
than in dry, 

** Another thing which militates against Montreal 
in a comparison with other cities, is the fact that 
most of our roads here have been made in what 
proves, in the long run, a most expensive and un- 
satisfactory system, if, indeed, it can have been 
called a system at all. Formerly, when a new 
road was opened for traffic, the quickest and hand- 
iest way, for the time being, to make it passable 
was to dump down loads of macadam and spread 
it over without preparing any other foundation 
than the natural condition of the ground. This 
macadam was frequently limestone, and in the 
space of a couple of years it is ground down into 
the soil, and the soil forced to the surface to be 
scraped off; and the maintaining of the road is 
simply a repetition of this ee until, after 
many years, an almost incredible amount of money 
is thus gradually sunk with but little to show for 
it after all,” 

2-3 > ore 
PERSONAL, 

Mr, M. Stanton, General Superintendent of the 
Selma, Rome & Dalton Railroad, is reported fatally 
injured by an accident on his road Feb, 18, the 
train, on which he was, breaking through a bridge 
near Selma, Ala. 


The Cincinnati Commercial of the 16th inst., in 
referring to the attempt that is at present being 
made to legislate out of existence the Board of 
Public Works of that city, pays a high, though 
none the less well-deserved compliment, to the 
present City Civil Engineer, Col. A. L, Anderson, 
saying that he is the most faithful and competent 
engineer that Cincinnati has ever had, and that the 
effort to legislate him out arises from his being 
honest and able, which does not suit the public 
robbers and plunderers, the basis of whose schemes 
has been faulty engineering, and that ‘ it is a con- 
spicuous fact that under the present administration 
of the City Civil Engineer's office there have been 
fewer, if any, suits for damages, either from de- 
fective engineering or, what is worse, the defective 
preparation of the papers necessary in city im- 
provements, than during any preceding adminis- 
tration of the office;’ and demands to know ‘‘if 
the officer whose services are of inestimable advan- 
tage to the city shall be twisted out of his place 
that stealing may be promoted.” 


is would be equal to $445.50 W 
that even with) 
watering added to our work, we are under all of W 
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The Annual Meeting of the above Society com- 
menced at Baltimore, at 8 p.m. on Tuesday, the 


18th inst. The following members were present : 


J. F. Alexander, Philadelphia, Pa.; Charles A. Ash- 
burner, Philadelphia, Pa.; J.C. Bayles, Iron Age, New 

| York, N.»Y.; Alfred 8. Bertolet, Crown Point, N.Y.; 
John F. one? Philadelphia, Pa. ; J. H. Bramwell, 

. W. Va.; Frank D. Bright, Philadelphia, 
ames A. Burden, Troy, N. Y.; A. Cass Canfield, 

N. Y.; Fred. A. Dover, N. J. ; 

ell, Mine La Motte, Mo. ; in 

N. J.; Eckley B. Coxe, Drifton “s 

Pa. ; Fred. H. Daniels, Wash- 
gz Co., Worcester, 

. §. Drinker, Philadelphia, Pa.; Dr. Thomas 
Drown, Lafayette Col Easton, Pa.; Charles 
Dudley, Pennsylvania road ; P. H. Dudley, New 
York, N. Y.; . Thomas mo, School of Mines, 
New York, N. Y.; W. E. C. Eustis, Boston, Mass. 
Frank Firmstone, Glendon Iron Works, Pa.: E. 
L. Ford, Troy, N. Y.; Persifor Frazer, Jr. el- 

ia, Pa.; George H. Frost, ENGINEERING News, New 

ork, N. Y.; Edward Gridievy, Wassaic, N. Y.: - 
liam R. Aart, Philadelphia Pa.; Oswald J. Heinrich, 
Philadelphia, Pa.; F. N. Holbrook, Brooklyn, N. Y.: 
| Levi Holbrook, New York, N. Y.; A. L. Holley, New 
| York, N. Y.; Robert W. Hunt, Albany & Rensselaer 
|Iron and Steel Co., Troy, N. Y.; Prof. T. Sterry 
| Hunt, Montreal, Can.; D. N. Jones, Supt. Cambria Iron 
| Works, Johnstown. Pa.; W. R. Jones, Thom 
son Steel Works, Pittsburgh, Pa.; C. W. Kempton, 
| Boston, Mass. ; William Kent, American Manufacturer, 

| Pittsburgh, Pa.; John Knott, Wheeling, West Va.; E. 
D. Leavitt, Jr., Cambridge, Mass.; James F. Lewis, 
| Amenia, N. Y.; Charles Macdonald, President Delaware 
prutge Ene New York, N. Y.; William Metcalf, 

| Pittsburgh, Pa.; William G. Neilson, Philadelphia, Pa. ; 
| Edward Nichols, ner yeen N. Y.; James Park Jr., 

| Pittsburgh, Pa. ; Charles O. Parsons, Steel Works, P. 0., 
| Dauphin County, Pa.; Prof. R. W. Raymond, Engineer- 

ling and Mining Journal, New York, N. Y.; Prof. R. 

| H. Richards, Institute of Technology, Boston, Mass. ; 

Percival Roberts, Jr., Philadelphia, Pa.; C. Henry 
| Roney, Philadelphia, Pa.; William P. Shinn, Pitts- 
burgh, Pa.; C. E. Stafford, Harrisburg, Pa.; J. F. Tor- 

| rance, Montreal, Can.; Henry C. Walton, Saratoga 

| Springs, N.Y. Among the visitors were: B. R. West- 

|ern, of the Mining Record, New York, N. Y.; George C. 
| Wilkens, Superintendent of the Northern Central Rail- 
| way Company; Dr. Lay, of the Transportation Depart- 
' ment of the Baltimore & Ohio Railroad Company ; Rev. 
Dr. Leeds, Mr. Charles L. Oudesluys, Mr. Edward Stab- 
ler, Jr.; Mr. Kohn, of Prussia, and Mr. Dahll, of Nor- 
way; also, representatives of the Baltimore American 
and Gazette, and of the Philadelphia Press, and others. 


The meetings were held in the Academy of 
Music, the lower hall of which had been hired 
therefor. At 8:80 p. m. Tuesday, President Eckley 
B. Coxe, of Drifton, Pa., called the meeting to 
order, and at once commenced the reading of his 
'address on ‘‘ Secondary Technical Education,” it 
being an interesting exposition of the idea of a 
school for the education of practical miners and 
mechanics. He said that the United States must 
prepare to enter the markets of the world with the 
products of her mines, her rolling mills and her 
| factories, not with the object of monopolizing 
| trade, but simply to obtain and maintain an inde- 
‘pendent position. All the advantages of cheap and 
abundant material and cheap labor are on her side, 
‘but our workmen must be better trained to com- 
pete more equally with those of Europe. Ger- 
many has in this regard, as in everything pertain- 
ing to education, set a good example. The engi- 
neer and fireman must be thoroughly educated in 
the details of his business, that he may more judi- 
ciously conduct it. For the past 14 years the 
speaker had been in almost daily contact with the 
miners of the anthracite coal fields of Penn- 
sylvania, and did not wonder, when he considered 
the beastly manner in which they lived, that the 
community had been horrified by the terrible 
deeds of Mollie Maguires. The great point in 
establishing these technical schools is not only the 
proper training of the foremen, but it should be 
remembered that a Stevenson ora Franklin may 
be born ina cottage, and men of such brains should 
be given a chance to rise. Experience had taught 
him that the worst dangers of communism were 
to be feared from the grossly ignorant and from 
those men of brains who are trying in vain to rise 
above their low surroundings, and, seeing no out- 


Mu 
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let, will overthrow everything in the hope of find- | 


ing one, It is not intended, nor is it to be desired, 
that the schools recommended should take the 
place of the public schools. The one which it is 
proposed to establish at the speaker's colliery, is 
for the boys of their workmen. The coufve will 


extend over two years, and a library and reading- 


room will be opened at night for thé” benefit of 


practical as possible, mechanics, mineralogy, geol- 
ogy and chemistry forming the leading branches, 
and only the portions of these sciences deemed 
most worthy of the pupil’s attention will be taught. 
No effort will be made to educate thoroughly in 
any one of these branches, but simply to teach so 


; much as is necessary for the work the pupil will 


have to do to earn his living. 

The entire address was full of valuable sugges- 
tions for the mental improvement of the people 
‘of the mining districts, and was listened to with 
marked attention. At the close of the address 
Prof. Thomas Egleston, of the Columbia School of 
Mines of New York City, referred tothe marked 
success of the German schools and hoped that the 


; importance of the subject would lead to a prac- 


tical recognition of its merits by the Institute at 
the present meeting. Remarks were also made 


il-' by Mr. Raymond, after which Mr. A. L. Holley 


‘read a most interesting paper on the ‘ United 
‘States Testing Machine for Iron and Steel.” Mr. 
| Holley remarked: 


The 400-ton testing-machine, ordered in June, 
1875, by the U. 8. Board appointed to test ‘iron, 
steel and other metals,” has lately been completed 
at the Watertown Arsenal, shangaghiy proved, and 
_accepted by the Board. The excellence of the ma- 
chine in every respect is more than satisfactory, 
and its accuracy is at first sight astonishing, al- 
| though an investigation of its principles must show 
that if the weighing apparatus will weigh at all, it 
| must do so with perfect accuracy, because all its 
| movements are absolutely without friction. Among 


. the tests were the following: A forged link of hard, 


| wrought iron, of 5 inches diameter between the 


| ee was slowly strained in tension, and broke 


, short off, with a loud report, at 722,800 Ibs. The 
| diameter, before breaking, at the point of fracture 
' was 5.04 inches; after breaking, 4.98 inches. In 
| order to see if the weighing parts had been dis- 
| turbed by the recoil, which was obviously near the 
test recoil the machine will ever suffer, a 
| horse-hair was next tested. It was seven-thou- 
_sandths of an inch in diameter, and it stretched 30 
| per cent., and broke at one pound. Other horse- 
irs vary in tenacity between one and two pounds. 
A 5-inch round bar, turned down to 3%, inches 
diameter along the centre, was pulled apart at 
430,200 lbs. tension; copper wire 19.5 thousandths 
; of an inch diameter averaged 25 lbs. tenacity. 
Specimens were subjected to a million pounds 
; compression, although the contract calls for only 
800,000 Ibs. Delicate structures, such as eggs and 
‘nuts, were tested in compression, and violin 
| strings in tension. It is safe to conclude that bars 
|and structures up to 400 tons can now be tested 
| with perfect accuracy, and there is no reason to 
fear the deterioration of the weighing apparatus. 
The details of the machine cannot yet be de- 
scribed, as the inventor and builder, Mr. A. H. 
Emery, has not fully secured his foreign patents. 
Speaking generally, the machine consists of a 
double-acting straining cylinder and ram on a car- 
‘Tiage, at one end, and a movable weighing appara- 
tus at the other end. The two are connected by a 
ir of 8-inch screws 48 feet long. Nuts driven 
_by shafting move the straining cylinder to different 
\ pinote on the screws so as to test lo short 
‘specimens. The weighing apparatus already 
been described in print as a reversed hydrostatic 
| press, having ceehrseus instead of pistons. .The 
tet ee by ae of a oo 4 sorte and 
glycerine) a series 0 rge phragms to a 
series of oat ones, and finally to a system of scale 
‘beams. Thus a weight of 800,000 Ibs. acting 
through an_ inconceivably small space, finally 
moves a finely-graduated indicator at the rate of 
one-hundredth of an inch rd pound; it is allowed 
'to move through a space of two inches and is kept 
‘balanced by weights mechanically placed quickly 
on or off the scale beam. One prend, in moving 
| the indicator one-hundredth of one inch, moves 
| the platform against which the load ‘presses one 
42-millionth of an inch.. The whole arrangement 
‘of the scale beams, the. nating, on removing of. 
‘weights, and the fast or slow but always steady — 
_ application of re, are ingehious and-conven- 
ient in the highest degree. -By means‘of *univer- 
sal joints, the pressure-pipes are.always connected. -- 
to the straining-cylinder, etc., whatever their pod: 
. The eet and the Se ays 
| cylinders ‘and ‘weights respectively ‘for high an 
low. pressures,ahd the machine receive: pressure 
wehens tion from the accumulator only 
when 


___ The machine was built at the works of the Ames. 
| Mapbtsicturing Co, Chipopee, ass. - 
cipal cas ,000 Ips i-ifén) were made at 
‘fhe South” | Tron Works; oad: te eteel ard 


a 


in the 
ticles pa 


machine weighs 175,000 
of 14,000 Ibs. down to 





at. the Nashua Iron & Steel Works: -- 
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those of of which 250,000 would weigh one pound. 
The hydrostatic weighing platform of the machine 
was tested to one million five hundred thousand 
a but so perfectly frictionless is it, thata 

orse hair under a breaking strain of one pound, 
had to move 24,000 Ibs. of metal. The workman- 
ship is also remarkable; the 8-inch screws, 48 ft. 
long, were fitted to gauges within one-thousandth 
of aninch in diameter throughout their length, 
and similar accuracy was maintained in other 








s. . 
The cost to the government of the machine and 
appurtenances was as follows: 


The machine, with pump and accumulator .. ....$31,500.00 
ee Oe Pe er ee ee 4,000.00 
Foundations and accumulator pit.................. 4,083.77 
Sins She idnnsdavapensnns chokes vcocettes 2,981.23 
Steam pipes for heating building ................. 439.52 

$43,004. 2 


Mr. RAYMOND held up some of the difticulties un- 
der which the average Congressman labored in 
grappling a subject such as that of the testing of 
iron and steel. It must be remembered that Con- 
gressmen were besieged by deputations from all 
over the country, and were called on to consider 
numberless petitions daily. They were always ‘‘ too 
tired * to comprehend abstruse subjects, and so it 
was that it was difficult to get appropriations for 
the object of testing iron and steel. Immediate 
results were demanded and scientific experiments 
did not give immediate results. But Congressmen 
could be interested if they were properly ap- 
proached. 

Mr. METCALF wished to know what had become | 
of the large sums spent by the Commission ? 

Mr. HOLLEyY replied that it had been largely 
spent in buying steel from Messrs. Miller, Metcalf 
and Parkin at highest rates, which seemed quite 


satisfactory to Mr, Metcalf, and was received by | 


the audience with shouts of laughter. 
Dr. STERRY HUNT gave an account of the 
deposits of the ‘‘ Hocking Valley Coal and Iron 
Region,” which, according to the statements of 
the learned gentleman, are among the most val- 
uable deposits of the country, and destined to seri- 
‘ously affect the prices of iron. The subject was 
discussed by Messrs. Kent, Nichols and Metcalfe. 
A resolution offered by Prof. Egleston. was 
passed by a unanimous vote appointing ‘‘ a commit- 
tee to recommend a plan for the instruction of 
miners’ children in the principles aud methods of 
mining,” the committee being composed of the 
President, Prof. Egleston and Mr. A. L. Holley. 
The meeting then adjourned till 10 a. m,, Wed- 
nesday. “ 





The second session of the Institute was opened 
at 10 a. m., Wednesday, the 19th inst., with Pres- 
ident Coxe in the Chair, and a very large attend- 
ance of members and visitors. An invitation was 
extended to the members to visit the Johns Hop- 


kins Institute at the close of the morning session. ' 


The entire forenoon was spent in the discussion of 
the paper by C. B. Dudley, read at the Lake 
George meeting, on the ‘‘ Chemical Composition 
and Physical Properties of Steel Rails.” At tne 
close of the session the members visited the Johns 
Hopkins Institute, and were conducted through 
the class-rooms by President Gilman, after which 
a lunch was served in the reception room. 

The afternoon session was occupied by the discus- 


sion of Mr. Dudley’s paper, and its further discus- | 


sion was postponed to the May meeting. A paper 
was read by J. H. HARDEN, of Philadelphia, on the 
‘* Imperfection in Surveying Instruments.” 





At the evening session Mr. CHARLES MACDON- 
ALD, of New York, illustrated, by two bars of 
Bessemer steel, three inches by one inch, the pro- 
cess of rolling eye-bars, either in steel or iron, di- 
rect from a solid billet. The universal roll-train, 
by which this process is carried out, is the inven- 
tion of Mr. Kloman, of Pittsburgh. 

Mr. A. L. HoLLey read a paper on “ The Pernot 
Furnace,” which was discussed by Mr. Stafford, of 
Harrisburg. 

Mr. J. W. BLANDY read a paper on ‘* The Lake Su- 
perior Rocks of Pennsylvania,” which was dis- 
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Blowing Engine,” which was discussed by Messrs. 


Holley, Leavitt and President Coxe. 
The President announced the programme for 
Thursday, after which the meeting adjourned. 





The Thursday session opened at the usual hour, 
with President Coxe in the chair and a full attend- 
ance. The following gentlemen were declared 
elected to serve as officers for the coming year: 

President—Eckley B. Coxe, Drifton, Luzerne County, 

"Vice-Presidents—H. M. Howe, Troy, N. Y.; R. H. 


on Boston Mass.; Samuel Thomas, Catasauqua, 
‘a. 


Managers—J A. Church, Columbus, Ohio; W. E. C. 
2 Coxe, i Pa.; J. F. Lewis, Amenia, N, Y. 
Treasurer—Theodore D. Rand, Philadelphia. 


Secretary—Thomas M. Drown, Easton, Pa. 


The following papers were either read in full or 


by title during the day : 
F. C. BLAKE, on a 
Determining Phosphorus.” 


O. J. HEINRICHS, on *‘ The Ammonia Soda Pro- 


cess.” 


F. Pre, Jr., on an ‘Index of American Geo- 


logical Reports.” 


NELSON W. PERRY, on the *‘ Assay of Platinum 


Alloys.” 
C. W. KEMPTON, on 
Discoveries.” 
ELLSWORTH DaGGETT, Salt Lake City, on 
Improved System of Cornish Pit Work.” 


J. A. HERRICK, Nashua, N. H., on * An Im- 


proved Universal Suspended Hydraulic Lift.” 


CHARLES A. ASHBURNER, Philadelphia, on ** The 


Bradford Oil District, McKean County, Pa.” 


T. M. Drown, Easton, Pa,, on the ** Determina- 


tion of Silicon in Pig-Iron.” 


Mr. William Keyser, of the Baltimore & Ohio 
Railroad Co., sent his regrets at being called away 
by his duties during the time of the meetings of 
the Institute, and he extended the courtesy of free 
transportatior to Washington and return over his 
road to all members of the Institute who might 


wish to visit the Capital. 


The annual subscription dinner was announced 
to take place on the evening of Thursday, after 
Several members 
left for Washington by an early train on Thurs- 


which the Institute adjourned. 


day morning. 


The meeting is to be specially noted for the 
large attendance of members, and for the very 
| valuable and interesting papers that were read, 
and for the extended discussion of a single paper, 
the latter showing the great importance of the 
subjects upon which it treats, and the evident in- 
tention of the members to exhaust it if possible 


before dropping it. 


One feature which is specially signiticant of the 
present convention cannot be passed over without 
mention, and that is, the utter lack of sympathy 
| with the objects and aims of the Institute by the 

business men of Baltimore. That the prominent 

‘men—engineers and manufacturers—who signed 
is published over their 
|mames on page 23 ante of ENGINEERING NEWS) 
| should express the ‘“‘wish to promote, as far as 
| practicable, the objects of the annual meeting to 
|beheld in Baltimore,” etc., and then, with one 
‘single exception, utterly ignore the presence of the | 
distinguished men who visited Baltimore to at- 

tend the meetings of the Convention ; to never ex- 

press by their presence ata single meeting, or at 

the hotel, or by a single sign, a recognition of their 

presence in their city, is, to say the least, rather 

singular, and, we nope, not a fair specimen of Balti- 

morean famous hospitality. For the first time in 

its history the Institute found itself in a city un- 
welcomed, and that, too, in a city whose chief 
officer is a member of a family of famous engi- 
neers. Does the traffic in festive bivalves beget a 
fellow feeling of exclusiveness among their neigh- 


ithe invitation which 


bors on shore? 


PERSONAL MENTION OF GENTLEMEN ELECTED AS 


OFFICERS AND MANAGERS. 


lutionary War, and afterward associated with 


** Review of the Methods for 


The Sullivan (Me.) Silver 


ae 
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Robert Morris and others in speculating in wild 
lands of Pennsylvania. In one of the inevitable 
** periodical financial crises” of this country Mr, 
Coxe found himself ‘‘land poor ;” in fact, bank- 
rupt ; and his assets were turned over to an as- 
signee. But in so little esteem were wild lands in 
Pennsylvania held at that time that the credit- 
ors preferred to abandon their claims entirely, to 
taking ‘real estate” and paying taxeson it. The 
consequence is that after a certain specified time 
the Court turned over these lands to the Hon. 
Chas. 8. Coxe, the father of Eckley B. Coxe. This 
gentleman went into the business cf surveying, 
and in time mapped out all his father's extensive 
purchases. Coal was discovered about this time, 
and by the sale of some of the property and the 
leasing of other portions the fortunes of the Coxe 
family were assured. 

Mr. Coxe was early instructed by his father, and 
was sent to the best schools of Philadelphia, where 
he developed an aptness and desire for mathemat- 
ical and mechanical studies, and was then sent to 
Europe to complete his education, which he did 
most thoroughly and completely in Paris and Freye- 
burg; he then returned to this country and took 
up the practical work of mine surveying and 
mining on several properties that were being 
worked, and thus increased his knowledge. He 
also translated and corrected a work of Weisbach. 
He opened up the collieries at Drifton and is now 
prosecuting the mining of coul in the most scien- 
tific and practical manner. He was one of the 
originators of the AMERICAN INSTITUTE OF MINING 
ENGINEERS, and his name was on the original call 
to form the society. 


Since the formation he has been most active and 
vigilant in promoting its success, and particularly 
during the Centennial Exhibition, when his Euro- 
pean acquaintanceship made him greatly sought 
after. He is now filling the office of President of 
the Institute for the second term, 

H. M. Howe, of Troy, N. Y.,. isa graduate of 
Harvard University of the class of 1869; two years 
later he graduated from the Massachusetts Insti- 
tute of Technology at Boston; he was soon after 
engaged in the Bessemer Works at Troy, N. Y., 
and afterward rose to the position of Assistant 
Superintendent in the Bessemer Iron and Steel 
Works at Joliet, Ill. He has only recently re- 
turned from Chili, where he was sent to examine 
some mining property, and he is now in Boston 
engaged in his profession, in which he takes a de- ~ 
servedly high rank. 

R. H. RICHARDS is Professor of Mining, and 
Director of the Mining and Metallurgical Labora- 
tory of the Massachusetts Institute of Technology, 
of Boston, with which excellent institution he has 
been identified from its opening—as a student from 
1865 to 1868, then filling various grades as assist- 
ant till 1873, when he was elected a Professor. 
He was elected a member of the American Insti- 
tute of Mining Engineers, at the Boston meeting 
in 1873. 

SAMUEL THOMAS, Esq., is the representative of 
the well-known Thomas Iron Company, of Cata- 
sauqua, N. Y., the largest producers of pig iron in 
America. 

J. A. CHURCH is a Professor in a college at Co- 
lumbus, Ohio. 

W. E. C. Coxe is the Superintendent of the Phil- 
adelphia & Reading Company’s Rolling Mill, at 
Reading, Pa. Mr. Coxe designed and superintended 
the construction of this rolling-mill, and has man- 
aged it successfully from the very first. The pro- 
duction of the mill is exclusively iron rails, on 
which subject Mr. Coxe is an established authority. 

J. L. Lewis, is Superintendent of the Manhat- 
tan Mine, at Amenia, N. Y. This mine is one of 
the oldest in the country, having been worked for 
nearly 100 years; its production is taken for Bes- 
semer purposes by the Messrs. Burden, the Albany 
|& Rensselaer Iron & Steel Co., of Troy, N. Y., 


Eckigey B. Coxs, the President of the Ameri-' and by the Manhattan Iron Co. Mr. Lewis has 





cussed at some length by Prof. Egleston and Dr. 
Hunt. can Instituteof Mining Engineers, is a native of | been a member of the American Institute of Min- 
Mr. FRaNK FirMsTone, of Glendon, Pa., read a| Philadelphia. He isa grandson of Tench Coxe, ing Engineers for four years. 

paper on “ Indicator Cards from a Water-Pressure | Esq., a Philadelphia merchant during the Revo-| TreoporE D. Ranp, of Philadelphia, has been 
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the Treasurer of the Society since its foundation. 

THomas M. Drown, Secretary, is Professor of 
Analytical Chemistry in Lafayette College, Easton, 
Pa. He has been Secretary of the Institute since 
the third year of its existence, and is a very effi- 
cient officer. To his ability as an editor the Soviety 
is largely indebted for the excellent volumes of 
Transactions yearly published. 


~ GORRESPONDENCE. — 


UNEXPECTED SOURCE OF ERROR IN CHAIN 
MARKING. 


LonpoN, Madison County, O., Feb. 15, 1879. 
EpITOR ENGINEERING NEWS : 

It may not be generally known that a measur- 
ing chain drawa through mud and soft snow, or 
slush (beginning to freeze), will be shortened by 
mud or snow insinuating itself between the bear- 
ings upon a kind of capillary attraction principle, 
after the fashion of solder between the sheets of 
tin or ink between the blades of a drawing pen. A 
shortening of one or two inches would not be an 
extreme case, 

Marking pins, long in use, acquire (especially 
the point) a permanent polarity, so that if one is 
suspended horizontally in a still room by a fine 
thread it will take a position parallel to the meri- 
dian, the point to the north. The point of a pin, 
thus polarized, will repel the north point of a com- 
pass needle. J. Arnett, C. E. 


NORWICH Town, Conn., Feb. 12, 1879. 
EDITOR ENGINEERING NEWS : 

The statement in your issue of the Sth inst., that 
the Fitchville (Conn.) iron bridge was completed at 
a cost of $2,600, is incorrect. The total cost was 
$7,360; the iron and wood-work costing $2,160, 
stone-work $5,200. This is the third bridge in the 
same location within three years. The first, astone 
arch of two 38-foot spans, was carried off in March, 
1876. A wooden bridge of 60 feet span, built soon 
after, was carried off in the spring of 1878 The 
present bridge is 90 feet clear span. 

Respectfully yours, 
C. V, PENDLETON, C. E. 

(By an oversight, the note referred to above was 
repeated in our issue of the 15th inst., together 
with the inaccurate statement of cost.—EbD. ) 


THE PRINCIPAL KINDS OF FIRELESS LO- 
COMOTIVES. 


BY M. LAVOLNNE, 


Engineer-in-Chief of Bridges and Roads of France, for the 
Annales, the monthly journal of his corns. Translated for 
ENGINEERING News by W. P. Craighill, Major yg of 
Engineers and Brevet Lieutenant-Colonel United States 
Army. 


(Concluded from page 54.) 


CHAPTER IV. 
Jseful Work of Fireless Engines. 

M. P. de Mondésir, Engineer-in-Chief of Bridges 
and Roads, published an article in 1875 in the An- 
nales, giving the elements for the calculation of 
the useful work of fireless engines, as well as for- 
mule that he has applied to the special case of 
those of New Orleans. 

The mechanical theory of heat allows a generali- 
zation of this application by taking account of va- 
rying circumstances which may influence the use- 
ful result, such as the maximum variation of the 
temperature in the resevoir, the proportion of 


water carried off by the steam, the use of the ex- | 


nsion, the employment of a regulator in order to 
eep the pressure in the cylinders uniform. 
A note* inserted at the end of this article con- 


tains several theoretical ideas concerning the in- | 
fluence of varying circumstances; we will con- 


tent ourselves at present with making a résumé 
of results and giving the principal formulz which 
express them. We will neglect, as M. de Mon- 
désir has done, the weight (always very small) of 
the steam contained in the reservoir. and the loss 
of heat by radiation, also very small on account 
of the employment cf non-conducting materials 
in the envelope of the reservoir. We will also 
—oee that the temperature in the reservoir will 
fall below 133.91° Centigrade, which corresponds 
to a pressure of 3 atmospheres ; this temperature 
will serve as our point of copie 

Weight of Steam Expended.—If we indicate by 
t, this inferior limit of the temperature, by ¢, the 


* This note has been omitted from the translation. 
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by P, the weight of steam expended for a kilo- 
gram of water contained in the reservoir at the 
temperature ¢,, when the temperature is lowered 
to t,, and by & the weight of dry steam contained 
in each kilogram of moist steam given out by the 
reservoir, a weight that we sup to be con- 
stant, we have approximately the equation 
0.00193 it, — t,) 


i 
z 


It follows, therefore, that the weight of water 
evaporated is directly proportioned to the lower- 
ing of the temperature, and inversely proportional 
to the proportion of dry steam contained in the 
moist steam. 

Work of the Steam at Full Pressure.—lf we in- 
dicate by 7; the work, in kilogrammetres, pro- 


duced by the steam when the temperature falls $4 


from ¢, to ti, and transmitted to the pistons: by +, 
and vo, the pressures, at the point of saturation, 
corresponding to the temperatures t) and t,; by 
7, the atmospheric pressure; the work 7), if we 
take into account the practical co-efficient 0.75 
indicated by experience to obtain the useful work 
really disposable, is expressed approximately by 
the equation 


t+t, 
T, = 0.61 kgm. it, — ¢,) (30+ 
18 


This expression, independent of the degree of 
humidity of the steam, shows that the work cor- 
| responding to a given lowering of the thermome- 
ter is determined by this lowering alone. The 
quantity of steam expended to produce it will vary 
only in the inverse ratio of the proportion of dry 
steam contained in the moist steam. 

Work of the Steam with Expansion.—Using the 
same notation, we will have for the work T, be- 


tween the same limits, in the case of the expansion | 


carried to the extreme limit, the expression 
T, = (25 kgm. -+ 0.36 kgm. (ty — t,)| (4) — ty) 


We see that the useful work increases more rap- | 


|idly than the temperature; whence appears the 
|advantage of high pressures. The preceding re- 
mark, relative to the effect of the degree of hu- 
| midity of the steam, is applicable also to this case. 


In the ordinary hmits of the variation of tem- | 


T, 
| perature, it will be found that the ratio — varies 


a 2 
between 15 and 3, being greater as the tempera- 


temperature in the reservoir at a given moment, | 
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If we deduct from the disposable useful work, 
(taking note of the temperature of the chamber at 
the foot of the grade), the work corresponding to 
the entire ascent of the grade, which has been pre- 
viously taken as Q(Lf +h), the remainder will 
represent the useful work that the chamber should 
still furnish, for which the corresponding temper- 
ature can be calculated by the formule already 
given. The pressure deduced should not be less 
than the pressure necessary for the ascent of the 
grade, —_ ~e be obtained from the known 

tor dt 
expression j= (f+ Q, where = repre- 


sents the effective pressure in the steam-chamber, 
d the diameter of the pistons, b their play. D the 
diameter of the driving-wheels. k a co-efticient 
usually taken as 0.65, and 7 the inclination of the 


e. 

It is also to be understood that in all cases the 
inequality (f + i) Q <j’ Q’. should be satistied, 
f’ & being the adhesion due to the weight (’ act- 
ing on the driving-wheels. 

As to the velocity, which depends, in the or- 
dinary locomotive, on the power of generating 
steam, so long as the pressure in the chamber of the 
tireless engine remains above the usual pressure of 
the ordinary locomotive, there is no reason why it 
may not rise at least to the same maximum: it is 
only less constant. In fact, the most recent ex- 
periments have demonstrated the possibility of at- 
taining a speed of twenty-four kilometers per hour, 

| which is enough for most local lines. 


CHAPTER V. 
The Proper Conditions for the Use of Fireless 
Engines, and the Improvements to be Made in 
Them. 


It is apparent, from what has been stated in the 

receding pages, that the fireless engine. with the 
atest improvements, may be considered as one of 
the best arrangements for street cars, where com 
paratively short routes are required. The entire 
| freedom from fire, smoke and danger of explosion, 
and a scarcely perceptible noise from escaping 
steam, give it special advantages if we consider it 
in the interest of safety for the public. 

It may also be stated to be the most economical 
system of traction, if we consider the production 
of the steam and the management of the engin. 
Two firemen and one machinist are enough to tend 
, a generator feeding 20 engines, which, if they were 
| heated separately, would each require a special 
| fireman. 


d 2 

| ture is lower. By causing the expansion to vary It is certain, on the other hand, that the produc- 
| so that it attains the practical maximum at the tion of steam on a large scale or continuously with 
outset, and becomes nothing at the end, we will | fixed generators, where the fire may be managed 
succeed in keeping the variation of effective press- | ' the most methodical manner, and where all 
| ure between 2 atmospheres and 54 atmospheres, kinds of coal may be used, requires a much suxiler 
| without losing more than } of the useful effect. | expenditure of fuel than in the case of small loco- 
| Use of the Regulator of the Expansion.—The use | Motives, where the fuel, which can rarely be any- 
| of this regulator, if we adapt it to a single uni- | thing but coke, gives much smatiler useful results. 
| form pressure near the minimum, will not be very| In the management of the engine, which is com- 
‘favorable for obtaining the useful effect of the pact and not clumsy, and where there are but few 
‘steam. If the pressure in the reservoir, reaching parts likely to need repair or adjustmest. bui one 
at the outset 14 atmospheres, be brought back uni- | engineer is needed, All the means used for stop- 
| formly to 4 atmospheres, we would lose 30 per cent. PINE other locomotives are applicable to this sys- 

‘of the useful effect, even if we make use of the tem, and specially those using compressed air. 
| cut-off in the cylinders. If, on the contrary, we| _ The lowering of the pressure due to external ra- 
regulate at several points, for decreasing pressures, | diation, which seems as if it should be the expen- 
the cut-off and the expansion 1n the cylinders, this sive feature. may be remedied very ctfectually, as 
loss may be acniiunalipanenaile without marked | experience has shown, by the use of an envelope 
variations of the mean effective pressure. | composed of materials non-conductors of heat. It 
Limit of the Route.—If F, the weight of , is no longer doubtiul that by increasing the thick- 


; water in the reservoir at the outset, Q the total 
| weight hauled, inchiding the locomotive, L the 


| horizontal projection of the route, h the vertical | 


'ness of this envelope the fireless engine may be 
used in almost every climate without sensible loss 
of powetr from external radiation. 


~~ | their length, 


Finally, the employment of a regulator of the 
pressure or cut-off, in spite of the variation of 
pressure in the chamber, enables us, without too 
much diminution of the useful effect, to obtain 


height to be climbed, f the co-efficient of friction, | 
| between 0.007 and 0.010, according as the track is 
| the tramway or the ordinary iron rail, the limit of | 
| the route will be given by the formula Py T = @ l : ‘ 
(Lf +h), T being equal to 7; or T;, according to | Uniformity of work of the steam upon the pistons, 
| circumstances, and the last expression, 7. being which is indispensable for their regularity o move- 
| subject to acertain reduction, in order totake into | ment. ; 
account the diminution of the useful effect of the |. Asan offset to these advantages, it must be ac- 
| steam, which will vary with an incomplete expan- | knowledged that in the fireless engine there is a 
'sion, or with the use of the cut-off. eee There aS want os : eat 
iad : | in the exertion of its power: itis incapable of mak- 
| On a, level, the limit of the route will be ing a special effort at any given moment. ‘The 
For a total thermometric variation of | power it is capable of developing decreases con- 
| tinually from the time when it begins to be ex- 
| erted, and cannot, as in the ordinary locomotive, 
be proportioned, at any particular moment or at 
any particular point of the route, to the resistance 
to be overcome. An addition to the number of 
| passengers, on an ascending grade, at the extrem- 
ity of the route, may completely paralyze the en- 
gine, which is of a not to permit the use of 
helping engines while under way. Its successful 
application on street railways depends essentially 





30° or 60° we will have, in case of the expansion, 
0% P 2,796. 
= i é. or L = 


_—_-—- 


If we allow a oo-cttiblens of reduction of 0.80, 
these lengths will be found to be reduced as follows: 
| P 859 a. se ; ’ cat 
a ot ) — = =<. 
eye ee n the case of > = 75, which is 

most usual, and of f = 0.01, we find L’ = 8,590) 1 
metres, and L” = 22,370 metres. From which is | on the proper location of the grades along the 
manifest the advan of high pressures. rovte, and the distribution of the business with 

Limits of Slope and Velocity.—For the ascent of reference to the grades and the positions of the 
grades it is evidently proper to apply to fireless points of supply. _ : ; 
engines the same rules as to ordinary locomotives, | rity of daily travel is scarcely less neces- 
with this difference, that as the pressure in the | sary in order that machine may properly per- 
chamber of the former is on the decrease, the | form the duty demanded of it. After the selection 
sibility of ascending the inclines “— aoe of a route suited to the tireless ae ete of 
their inclination, their ition on route reserve engines may be made for 

sit —_ . special days when a great crowd of passengers is 
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expected, as has been done at New Orleans, but 
unexpected variations in crowds in the course of 
the same day, requiring intermittent additions to 
the usual work of the heaters and engines could 
not be provided for except by habitually keeping 
down the working pressure, and this would amount 
to a sacrifice during the usual routine service of a 
part of the useful effect. 

This condition of regularity being supposed com- 
plied with, the most favorable situation for the 
use of the fireless engine is evidently that where 
the es and the largest number of passengers . 
will be found at the beginning of the route. This 
case presents itself quite frequently in the suburbs 
of a great city occupying a valley and surrounded 
by towns situated on the he’ghts. 

“In the interior also of cities, fora given service, 
unless a succession of des and steep slopes can- 
not be avoided, it will be generally possible to 
make proper arrangements for the use of the fire- 
less engine by placing the stationary machines at 
the lowest point of the route. It may therefore be 
said that it is only in exceptional vases that the 
topography of cities would prevent the use of the 
fireless engine. 

Outside of cities this device is advantageous on 
the score of economy, for carrying passengers, if 
the longitudinal profile of tne route is suitable ; 
but this would not be true for a mixed service, 
such as is usually found on a route where there is 
little travel or trade. As the fluctuations to be ex- 
pected in the movement of freight would lead to 
much more considerable variation in the force 
of traction to be developed than when passengers 
only were to be carried, it cannot be predicted that 
the fireless engine. in which such variations are 
disadvantageous, will take the place of the ordi- 
nary locomotive for mixed business. For still 
stronger reasons, it cannot be expected to be used 
for the transportaion of freight only. 

It appears then that we may expect the fireless 
engine to be preferred to animals as a means of 
traction in the interior of cities and in their en- 
virons, for the transportation of passengers com- 
paratively short distances, and in cases where the 
objections to the ordinary engine can be but par- 
tially obviated 

Motors using compressed air, may, it is true, 
offer the same advantages ; but they will always 
be cumbersome and heavy, and as yet we cannot 
avoid the use either of fire or of superheated steam 


in order to get rid of the effect of cooling, which | 
interferes so prejudicially with their working. | 
Moreover, they almost always suppose the use of | 


steam for the compression of the air ; hence, the 
air is but an intermediary, of which the suppres- 


sion seems a priori to be advantageous. This con- gineers for the present year was held on Monday companies with greater or less results, the question 


clusion seems confirmed by experiment, as has 
been stated by M. Francq, in a recent article on the 
tireless engine.* 

Astothe improvements of which the fireless 
engines are yet susceptible, the tendency would 
seem to be to combine the advantages of the origi- 
nal machine of Dr. Lamm, which was not at all 
cumbersome, and could be manceuvred very sim- 
ply with those more recently introduced, these im- 
provements having for their object the doing away 
more completely with the noise of escaping steam, 
the simplification of terminal arrangements for 
the engines, the regularity of their movement, and 
facilitating the oversight of the exterior by the 
engine-driver. 

e may, by a simplification of the track, avoid 
the complication and the augmented weight result- 
ing from the latest arrangements which have been 
made in France to enable the engine to pass over 
curves of small radius, while giving more adhesion 
to the rail, and thus facilitating the ascent of 
grades. 

If we were to give up counter rails and adopt 


the single flat rail, with one broad and shallow de- | 


pression, like that universally used in America and 
recently introduced, with some improvements, on 
most of the Belgian tramways, we would notably 


facilitate the circulation of engines having two in- | 


variable axles, which are always firmer and less li- 


*M. Francq gives the following estimate of the cost of 
route 10 kilometers in where 
it might be tesirable to have a daily service of trains in 
each direction, of 10 tons each, moving at a rate of 15 kilo- 
Tt voto bo i 115 ho costing daily, including 
rac lorses.— Tses, y; 
occa jonat losses from diseases and dents, 4.08 franc. 
each, make an. noual expense of 171.258 francs. 
Traction by the Ordinary Locomotive.—iwo each 


we ghing 6 tons and being of 1144 horse-power. 15 
trae, ell consume 3 el ome | per horse-power 
pet our, and will daily cost 06 francs, or yearly $9,040 


or erie Taree’ Air —Fan weemnetiven hate each 
car. y 21 cubis meters of air, under a pressure of 25 atmos- 
pheres. representing for each a useful work of 400,000 kilo- 
gra ns at tne felloes of the wheels: they will weigh 14 tons, 
and each cuvic meter of compressed air will cost 1 franc. 
As there 


early and. The Jablochkoff light 
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able to injuries than the engines with variable lingsgate Market, and was now under trial on 
axles. A certain play given in the rectangle of the Thames Embankment. It had also been tried 
the axles, in a way analogous to that invented by at Westgate-on-Sea, for twenty-four nights, and its 
M. Forquenot for bis Cantal engine, would prob- cost carefully ascertained. For fuel, Jablochkoff 
ably be enough to enable the wheels readily to candles and attendance for the six lamps used, the 
take curves of the smallest radius. cost was £40 9s. 4d. The cost of gas at Westgate 
By reducing the depth of the hollow in the flat prices (6s. 6d. per 1,000 cubic feet), to produce the 
rail to .02 of a meter and its breadth t> .05 same amount of illumination would be £16 15s. 4d., 
of a meter, and connecting, by an inclined while at London prices (3s. 6d. per 1.000 feet), it 
plane, the bottom of the hollow of the rail with the would only be £7 18s. 9d. The Rapieif. the Serrin, 
surface of the pavement or of the ballasting of the the Siemens, the Lontin, the Wallace, the Wer- 
interior of the track, the wheels of all vehicles dermann, the Van der Weyde and the Wilde 
would sink but little and be easily disengaged, and Electric Lights Systems were successively de- 
would thus not be subject to the shocks now ex- scribed, and the adoption of the Rapieff Light at 
perienced on account of the difference of level of the Times office, and of the Wallace Light at 
the pavement and the top of the rails, and pomore the Great Eastern Railway Station in Liver- 
concern need be felt about the danger of breaking pool street noticed. In summing up the merits 
the weak felloes of the wheels of some carriages; and demerits of the electric system of lighting, the 
the construction of the track would become much President observed that there could be no doubt 
less expensive, and it would be no longer necessary but that. for special purposes, where a high stand- 
to have the rolling stock provided with a special ar- ard of illumination was a sine qué non, and where 
rangement of axles. the extra expense it entailed was of no moment, 
It is probabie also that the condensing apparatus, that light would find a wide field for its adoption. 
through which the steam passes as it issues from ** Vestries, however,” said Mr. Spice, ** will find ita 
the cylinder, could be simplified, if the exhaust less easy question to solve, for, however much the 
was below, as horses are much less frightened by British public may like to promenade by the light of 
the noise made by the engine than by the column electricity, they will object to pay for the extra il- 
of escaping steam. Moreover, the noise, already lumination if it entails extra cost, and vote it to be 
lessened by the use of the cut-off, might be still forthe present mere ‘ moonshine, notwithstanding 
decreased by causing the steam issuing from the the fact that in popular estimation the electric light 
cylinders to pass through two successive chambers has come tu be regarded in our day as ‘ the light of 
of a certain size and separated by a double pipe the future,’ as no doubt in some sense it may be. 
intended todivide the jet. This arrangement has But there is all the difference in the world between 
been successfully applied to sureet-car locomotives the proximate and the far distant future, and the 
in America. apologists for an electric light have never detined 
It would seem also that two cylinders of the this difference. Hence the British public are left 
compound system might be advantageously used, to the exercise of their own imaginations as to 
which would give the means of increasing the whether the electric light future may be five or five 
expansion and making the average effort more thousand vears; it would be presumption on my 
uniform. part to pretend todraw the line between these two 
The introduction of the fireless engine will, periods.” The address was well received by an ap- 
doubtless, lead to further studies, and result in the preciative audience, and at its close a cordial vote 
improvements of which it is susceptible, and these of thanks was accorded to the President. 
will tend to bring into more general notice this in- -_- ee oe oe 
genious application of the properties of steam, LIVERPOOL ENGINEERING SOCIETY 
whereby it becomes at thesame time the generator sees 
and conservator of the motive force, and thus the ‘This society held the first meeting of the present 
last objection will be removed to the substitution year on Wednesday evening, the 15th uwlt., at the 
of machinery for animal power on the street-rail- Royal Institution, Colquhitt street, Mr. Morgan E. 
ways of cities. sty Yeatman, M. A., President, occupying the chair. 
AUXENE, Nov, 20, 1877. The chief business of the evening was the read- 
ae ing and discussion of the paper by Mr. L. S. Brodie 
SOCIETY OF ENGINEERS, LONDON, ENG- on ** The Disposal of Town Refuse.” The author 
LAND. considered that in spite of the attention that has 
been paid to this all-important subject, and the 
The first ordinary meeting of the Society of En- SU™S of money that have been spent by various 











evening, the 3d inst., in the Society’s Hall, 6 West- 25 to how best to get rid of such refuse as that 
minster Chambers, Victoria street. At the con- from dwellings, factories and slaughter-houses re- 
clusion of the ordinary routine business, the Presi- ™@ins “i statu quo.” With a view to further 
| dent, Mr. Robert Paulson Spice, presented the pre- elucidation and discussion the _— paper was 
| miums of books, which had been awarded to the Witten, and it gives a clear and concise descrip- 
following gentlemen for Papers read during the tion of the more important schemes that have been 
t year, viz.: To Mr. Henry 8S. Copland, for his tried forthe treatment of sewage. Up to thirty 
Pat ron ‘Modern Roadway Construction.” and Y's 4g0, town refuse was either sent into the 
to Mtr, George G. André, for his Paper on the * Ap- nearest water-course or deposited on waste land 
plication of Electricity to the Ignition of Blasting With the effect of either poisoning the stream or 
Charges.” The premiums having been presented, polluting the air. The introduction of gravitation 
Mr. Spice, who has been elected President for a water- works, and the W.C. system even aggra- 
second year, proceeded to deliver his inaugural VY@ted the former evil, and a committee was ap- 
address. He first expressed his thanks tothe mem- pointed in 1866. which, after ten years’ labor, 
bers forthe honor they had conferred upon him in ™ ule a report, the result of which was the Rivers 
reélecting him President. After alluding to the pro Pollution Act. Natura! water-courses being barred 
gress of the Society, the work done by it during the 25 receptacles for sewage mutter, recourse was had 
past year, and its present satisfactory, numerical, other methods of disposing of it, and Mr. Brodie 
rofessional and financial position, Mr. Spice re- considered those that had been tried as, 1. Precipi- 
erred to the general state of commercial depres- t@tion. 2. Filtration. 3. Irrigation. Under the 
sion which so directly touched professional inter- first head, Scott’s lime and cement process was de- 
ests. Glancing in ing at the causes and results, scribed, and a specimen of the cement was exhib- 
Mr. Spice specially referred to the circumstance ited ; Whitehead’s and the celebrated A. B. C. 
that some of the markets of the world—formerly W¢Te also described ; Weare’s and Bailey Denton’s 
open to our merchants and manufacturers—have methods of filtration came next. Passing over ir- 
been virtually closed to us by the lamentable return rigation as an agricultural question, the author 
to the old system of so called “ protective duties,” next described the Rochdale tub system and earth 
the applicaticn-of which to our manufactures closets. In conclusion, Mr. Brodie believed that 
amounts to the positive prevention of the people unless something altogether unexpected came for- 
| from continuing to be our customers. their states- “@"d towns would have to continue to pay to get 
| men—blind to the best and lasting interests of the ‘4 of their refuse just as they have to pay for 
| masses—having determined so to favor the few at their water supply. 
the expense of the many, in utter disregard Sta Te ee 
| of the soundest principles of political economy. THE NEW YORK STATE SURVEY. 
| * Let us, however,” said the President, *‘ instead of 
| croaking, stand up and quit ourselves like men, The annual report of the State Surveyor was 
| and especially as becomes Englishmen, leaving the presented to the Senate on Thursday, the 6tb inst. 
_ people of less favored nations to wrap themselves The Commissioners respectfully request that the 
| up in the worn-out and thread-bare vestments of usual appropriation of $15,000 be made for extend- 
| protection.” Mr. Spice then gave an exhaustive ing their work during the coming season to the 
| résumé of the p of electric lighting dur- Southern boundary of the State, and completing 
| ing the year, the advances made in which, he the survey in counties now partially finished. 
‘observed, had been very marked. He described The Director reports that the field work of the 
the various systems of electre lighting which | year has been principally in the Counties of One- 
were now before the public in a practical form, and ida, Madison, Onon . Oswego, Cayuga, Wayne, 
pointed out the extent of their application in Eng- Seneca and Yates; but important preliminary 
been experi- work has been done in Cortland, Tompkins, Sehuy- 
|mentally tried on the Holborn Viaduct, in Bil- ler, oe poms aa an Chemung Counties, with a 
view in i 
* At the moment of going to press with this article, I have along Sg save Bo a : a aor 
been informed that MFraneq bas made some improvements | ae eee on ot 
in bis engine which add very much to its practical value. peTate with the Bourd of Regents and the Penn- 
L, sylvania Commissioners in efforts to perma 
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nently fix this line. During the past season the 
measurements em an area of 2,000 square 
miles in the central part of the State. Every one 
of the two hundred cities, villages and hamlets in 
this region are misplaced from one to two miles on 
all existing maps of the State. The State survey 
corrected some of these errors. Accurate meas- 
urement by triangulation across Onondaga, shows 
that from the old surveys we do not know the area 
of the county within ten thousand acres. The 
survey carefully determined the heights of many 
important elevations in Central New York. Saxon 
Hill, near Ithaca, commands a view across 
the entire State from Lake Ontario to Penn- 
sylvania. There being no topographical map 
of our State, not enly do the mass of edu- 
cated people grow up in entire ignorance of the 


grandeur of its physical features, but the director | 
says even to students of science the configuration | 


of a part of Central New York is as unique and its 
origin as unknown as that of any portion of the 
Rocky Mountains. The best map of this State 
heretofore published is that compiled under French, 
in 1860. A map of Eastern and Central New York, 
on a scale of yyggq9, OF about an inch to five miles, 
is appended to the report, which shows that the 
distance from Albany to Syracuse, on French's 
map, 1s a mile and a half too great; while.the dis- 
tance he gives from Lake Ontario to Pennsylvania 
is three-quarters of a mile too small. Where 
French laced Oswego the waters of Lake Ontario 
roll five fathoms deep. The errors of the best old 
maps prove to be so gross that we have no data 
from which to draw accurately the courses of even 


such rivers as the Upper Hudson, the Mohawk, the | 
Delaware, the Susquehanna, the Chemung, Clyde, | 


or Seneca, nor the county and State boundaries. 
Neither can the survey locate upon its unfinished 


sheet Utica, Rome, Binghamton, Owego, Elmira, | 
Canandaigua, and hundreds of other towns and | 
villagcs, until the triangulation of these regions is | 


completed. If the State survey continues to sup- 
ply accurate geographical information, it will put 
an end to the publication of false maps, which are 


change. 


ee ee 
PITTSBURGH'S NEW WATER-WORKS EN- 
GINES. 


Those of our readers who are interested in hy- 
draulics are aware that Pittsburgh has been en- 
gaged for the past six or seven years in buildi 
immense water-works at a cost of several mil- 
lions of dollars. The engines are on a new and 
comparatively untried plan. Hydraulic engineers 
who have examined them have almost universally 
condemned them, and have been free in their 
prophecies that they would not work successfully. 
A short time ago the second pair of engines were 


completed, and various filful attempts have been | 
made to run them, but there has always beensome | 


good reason for not operating them regularly. 
Now, when the engines are finished and in i- 
tion, and should be ready to operate, it is claimed 
that the iron used in the various castings is not 
up to the standard required by the contract. The 
mechanical engineer in charge of the work, who 
is also the inventor of the engines, and who, by the 
terms of the contract, is made the arbitrator be- 
tween the city and the contractor for the engines, 
certities to this fact. 


them. 


tensile strain of 25,000 pounds to the sare inch. 
The results of the test made of the irsa taken di- 
rectly from the principal castings of the first pair 
of engines. and now in position in the pump pit, 
is as follows, as shown by the report of the me- 
chanical engineer: The average tensile strength of 


the iron in the valve-chambers is 20,862 pounds per | 


square inch, or 16.7 per cent. below the standard. 
The average tensile strength of the iron in the air- 
vessels is 19,029 pounds per square inch, or 23.9 per 
cent. below the standard. The average tensile 
strength of the iron in the check-valve chamber is 
13,365 pounds per square inch, or 46.6 per cent. 
below the standard. The average tensile strength 
of the iron in the pump-barrels is 17,870 pounds per 
square inch, or 28.6 per cent. below the standard. 
The average tensile strength of the iron in the 
plungers (including the-one -broken) is 17,998 
pounds per square inch, or 28.1 per cent. below 
the standard. The average tensile strength of the 


new plunger (made to replace the one broken July | 


28, 1878), is 25,90831f pounds per square inch, or 
3.6 per cent. above the standard. The aver- 
age tensile strength of the plunger head 
is 14,092 re r square inch, or 48.7 
per cent. below the standard. The foregoing 
are the results of tests made of the iron taken out 
of the principal castings now in the pump pit of 
the first pair of engines, and with the exception of 
the new plunger referred to and also a sample 
taken out of the pillow-block casting for beam 
shaft (made to replace the one broken July 23, 
1878), not one stood the test required by the con- 
tract. This sample, taken from the new pillow- 


| ing rods requiring liners, centre of fly-wheel bored | 


| millions, Pittsburgh wakes suddenly to the concep- | 
| tion that something is wrong, The fact is, that in | 


| been selected that has stood the test of 
now sold to our citizens at exorbitant prices.—Ez- | 


,ceed a fixed 


He states that he has taken 130 , 
samples from the principal castings and tested | 
The specifications require the cast-iron | 
used in the construction of the engines to stand: a | 
(end of an uncoggi 
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block (the only casting in the upper works that 
' has as vot bene Yenioth, stood a tensile strain of | 
43,109 pounds per square inch, and is 82.4 per cent. | one that has 
above the standard. | to raise a er which carries a foot, consist- 
The next nearest approach to the requirements ing of a flexible spring lined with leather, whic 
of the specification was found in the iron taken comes in contact with the circumference of the 
from the second section of the middle air vessel, disk and stops itsmotion. The sector traversed by 
and which broke when subjected to a tensile strain the disk represents the avi speed of the train 
of 24,863 pounds per square inch. The lowest test while the axle-tree of the first carriage-wheel is 
recorded of iron taken from castings that will be | crossing the of 50 yards between the two 
required to stand the full pressure when the ma- clicks. In order to prevent any displacement of 
chinery is in operation, is from the check valve the sleepers from altering the exact distance be- 
chamber of No. 1 engine. This sample broke with tween the clicks, the latter may be adjusted at 
a tensile strain of 12,312 per square inch. different points of the rod thatcarries them. Ona 
This is fully 50 per cent. below the standard speci- dial placed immediately in front of the disk are 
fied. In addition to the _ quality of the iron painted in white the strokes and figures indicating 
used in the construction of said check-valve cham- the different rates of speed to be kept by an ap- 
ber, it was found that the walls of said chamber proaching train. The centre of this dial is cut 
at this point were 14 per cent. less in thickness. away to the same diameter as the disk, and this 
There are also other castings which have not the opening is closed by a glass, showing a finger 
specified thickness, but they are not made of solow which stands out in white from all the rest of the 
a grade of iron. Some of the tests made of the apparatus, which is black. The indication of speed 
plunger heads show a still lower tensile strength ; | remains permanent, until the puts the appa- 
as, for example, the sample from the plunger head | ratus back into its first position for a following 
of No. 2 engine, which stood a tensile strain of but train. In order to effect this operation the two 
10,185 —- r square inch. These are only | weights are first successively raised, the counter- 
some of the defects of this wonderful pair of en-| weights then causing their respective sheaves to 
gines. Fractured valve chambers, defective seg- | revolve; the clicks are cocked automatically, then 
ments of fly-wheels, bad fitting, brasses in the | a little door is opened, and by means of a handle 
cross-heads not parallel, the brasses of the connect- the ee the driving weight is wound up, caus- 
ing the to revolve in the opposite direction, 
too large for shaft, besides a number of unspecified | until the stop on the disk has the uncogging 
mistakes in construction which are classified as’ lever against which it stops. The indicator is now 
minor defects. in readiness for the next train which approaches 
This is a most extraordinary state of affairs. | the spot.—English Exchange. 
After seven years’ time and the expenditure of —————____—<9 00-00. 


FOREIGN INTELLIGENCE. 


The plague is spreading rapidly in Russia, all sanitar 
easures so far used proving ineffectual. . 


Russia has asked England to send medical men to re- 


this matter the action of the Pittsburgh authorities | 
from the first has been a marvel of official stupid- 
ity. The first mistake was in selecting an engine s ; ° 
which was an experiment. Water-worksengineer- Prt on the epidemic now ravaging the former country. 


ing is no new science, and an engine could have The New South Wales Government will shortly sub- 
ears and mit for the approval of Parliament proposals for the 
could have been built at a less cost nk without construction of 112 miles of railway. 


any danger of failure. The city chose a different 4 meeting of merchants and manufacturers bas been 
course, contrary to the advice of experts, and now | held at Vienna to petition the Government for a fresh 
it is enjoying the result. The probability is that it | commercial treaty with France, trade being in abey- 
has a lot of poor and unwieldy scrap on its hands. ance through the sudden termination of the late treaty. 


pag 29 may be made to run the engines, but The Russian Government has appointed a commission 
they will be a constant source of expense in re- | to test the electric light, with a view to its introduction 
pairs, and in the end it will doubtless be found | into the fortifications of Cronstadt and into navy ves- 
cheaper to throw them away and put in new ones. | sels. 


—The Iron Age. Of 17,000 guns constructed for Herr Krupp at his 
ene) works at Essen during the last twenty-three years, 
only sixteen have burst, and nearly all these were de- 
stroyed during trials undertaken to test their power of 
: i OS aoe resistance or endurance, and when, co’ uently, they 
A new and ingenious apparatus for indicating the were loaded with charges heavier than they were de- 
+ 1 of railway trains has been invented by | signed to fire. 
. Paul Emile Le Boulouge, of Liége. It is set up 


-- > oe poo 


A RAILWAY SPEED [NDICATOR. 


j : : ce : In ordinary winter weather in Paris the services of 
along the side of the permanent way. opposite the | 2 500 publiciy-paid street-sweepers are employed, with 
points of danger, where the engine drivers are en- 2,000 auxihary hands at half wages. In very bad 
joined by the regulations to slacken and not to ex- weather 7,000 sweepers, besides in: rs and chiefs, 
rs and marks the speed of the are ready at amoment’s notice Py their brooms in 
train by an indicating contrivance, visible a long | 4l! the streets of the city. They begin at three in the 
way off, so that when the train arrives within Morning — end . ne 9 in the am Sometimes, 
100 yards’ distance of the point of danger the en- | Rpwnerar, Chey werk Sor Qwanty Rae 
gine driver, seeing this indicator, has time to mod- {§Au experimental locomotive, adapted for burning 
erate his speed, if it be too great. The apparatus | hard anthracite coal, is being tried on one of the Swiss 
consists of a disk of blackened bronze, perfectly T@ilways. A foreign exchange says: “This engine was 
balanced on a horizontal steel axis, supported | a ee one ae ee fre- 
by a standard. A weight hanging from a silk p cone : 


; : : up a considerable demand for en of this 
string which encircles a grooved pulley tends Class, which are found effective where engines of the or- 


to turn the disk — the — - the oe dinary continental types would completely fail.” 

motion is prevent y a stud abutting on the A iaiaaain igen, Deitel, Geta tm Seamemniite 
| of an uncogging lever, the outside end of just inld before the Municipal Council bf that elty, to 

which is provided with a fork, between the prongs the effect that while the ¢ » light is the for 

of which passes a lapped vertical rod, on which squares and other public ces, it has not yet 

are screwed an abutting-nut and counter-nut. On | been proved that an omni brilliant illumination may 

the upper “pr of the tapped rod is cep sr end | not - gotten from gas = 5 hee a, sone ~~ 

of a small chain ing over a check ave, parative experimen nm made resu 

while to the other free end of the chain is hung a | mrt _ these are said to demonstrate 

weight of about 30 pounds, and to the lower end eee 

of the tapped rod is fastened a small chain. which ee = ae sold ce Sutariens, ooniag: oom 

: ts : r om ee 

returns toa horizontal position in passing over a | P ea ‘. oe, om ieee ee 10a tom. 

second sheave, and is then prolo: by an iron | 7 rap nef of G costs ays t eal 

wire along oa side of the = un te i 

150 yards of the apparatus, where the wire is pro- | 

longed by a mars chain which runs perpendic- | oo anette leet: 

ular to the way on a third sheave; the small | to the United States, as treaties of commerce 

chain then ; on to the sheave of a click, to be revised there, as well as in other 

to which it is secured by a screw; and, | coun’ 

lastly, on its free end is hu a counter-| The aggregate increase of revenue for 1878 on the 

weight of about 10 lbs. The click is placed | four great ys of France, as 

near the rail, outside the way, and is fitted on | turns of 1877, amounts to £1,924, 

an iron rod secured by screw-bolts to two con- | erate oe ore Paris, 

' secutive sleepers, and the lever, the tail of which | See four the Western of Diciens the 

engages in a notch in the sheave, prevents the lat- the Orleans following in the 

ter from revolving under the traction of the ures are as fo} : 

weight suspended to the end of the small chains total £ 

above mentioned, while the other end of the lever | 

is situated near the rail, and at a rather higher | 

level than that of the rail.- When the first w 

of the train reaches the click, the wheel-tire 

presses down the lever, and disengages it from the | 

notch, the weight comes down, the abutting-nut 

raises the UnCORENS lav se up against and insic 

| the top of a mo cut in the frame, and the 

i being set in motion. The first 
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Mr. James Hill, the well-known Eng’ 


asked why he tting A Se eee 
be: y he was pu merican locks upon 
te aes at Walsall, England, when the work- 
ing-classes of his own country were in such dire distress, 
renee cen aroven, te Sunestes Se oe be 
cause of the inferiori high prices of Eng work- 
manship and the wail of masters to entertain 
his ideas of improvement. He believes the distress re- 
sults tee from the injurious actions of trades 
vnions, the antipathy of the British workmen to the use 
of machinery, and the obtuse conservatism of the 
masters. Foreign competition, he thinks, would be im- 


possible, if the trades-unions expended their money in 
educating their members instead of fighting ir 
masters. 


ee of State has received a dispatch from 
the Consul at Geneva giving an account of 


the test trial of the first American locomotive ever seen 


in The locomotive, weig with ‘its ten- 
der forty tons, was constructed by the lelphia & 
Reading Railroad Company upon a new system, in- 
tended to cambine great power with remarkable saving 
in fuel. This locomotive was on exhibition at the Paris 


Exposition, and has been tested on several French rail- 
ways. The experiments in Switzerland have demon- 
strated a saving of 18 per cent. in the consumption of 
fuel, a matter of great importance in that country of 
dear fuel. This locomotive will be taken to Italy for 
like experiments. 


A grant of 20,000 lire has been made to defray the 
cost of the “block system” of Prof. Ceradini 
on one of the Italian lines. A scientific journal gives 
some particulars of the pro railway Zz 
crater of Mount Vesuvius. e line will be meters 
in length between the upper and lower stations, both of 
which are to be supplied with waiting rooms and re- 
freshment bars. The roadway will be laid on alow 
iron bridge, one meter high and ten wide. The cars 
will be drawn up the incline by ——— cables, each 
calculated to bear a strain of tons, although the 
maximum load they will have to draw is but three tons. 
The whole structure is so formed that in case of an ertup- 


tion of the valeano the entire plant can be removed, and | 


in an hour placed in safety by a staff of 600 men. 


Regaraing wood pavement in London, the English 
News says: “The ay vements, which were 
being extensively laid in m six years ago, have 
been mostly taken up in the business sections and wood 
pavements substituted. The ter portion of the 
Strand is now laid in wood, and it is laid at vari- 
ous ts of Cheapside, Fleet street, up toward the Bank 
of land. Some of the suburban streets are also 
paved with wood. A bed of asphaltum is at first laid 
and allowed to harden, and on this the blocks are laid. 
They are of hard seasoned wood and are first kyan- 
ized. After being laid, coal tar is in all the 
crevices, and when opened for travel it presents a very 
solid and enduring appearance. It has been in use for a 
couple of years in the neighborhood of be og 
and it is solid and perfect as when first laid. as- 
phaltum caused great injury to horses, as it became very 
slippery in wet weather, and for this reason was re- 
moved and abandoned. 


The French Minister of Public Works (according to 
the Moniteur Scientifique) has been experimenting on 
the River Lot, in Aveyron, with an electric a us 
designed to reproduce automatically, from a b r to 
a lower point of the river, the variations of level, so as 
to give immediate warning of floods, and enable the in- 

tants to make what preparation they can. The 
oer were made between two its about a 

le apart. At the higher, ue, is a float which 
follows the upward and downward motion of the water 
(without being affected by the current). It commfni- 
cates its movements through a battery and cond 
wire to the needle of a graduated scale at Capdenac, the 
lower point, and the needle thus indicates all the fluctu- 
ations of level. Atacertain point of the scale is the 
word “danger,” and when the needle reaches this it 
sets in action a number of bells in the houses on the 
eee by wire with the instrument. This 

ous a) 


pparatus is the invention of M. Gros, of R 
and it has met with high approval from the Ministry 
Public Works and the General Council of Aveyron. 
The need of something of the kind has been strongly 
felt, as floods in that region have proved very disas- 
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‘Riv largely mapplemented from maxing». 
and the compeny is now s another well—in 
case a deep or Artesian well—in Hertfordshire.” 





GENERAL INTELLIGENCE. 
i We solicit and ure — 


columns any items of interest tha 


ased to publish in these 
may be furnished us. 


GAS AND WATER. 
wee St. Louis City Council has passed a water-meter 

The Athol (Mass.) Water Company has paid a 2+ 
per cent. dividend. 


The new water-works at London, Ontario, are said to 
_ give entire satisfaction. 


The Governor of the State of New York has signed the 
bill me the power of the Commissioners to Increase 
the supply of water to New York city. 


The cold in Plumas County, California, has been so 
intense this season that water pipes buried two feet and 
a half under ground have frozen solid. 


The Committee on Artesian Wells, of Charleston, S. 
C., were to receive proposals on the 11th inst. for sup- 
plying that city with water and water-works. 


The Columbus (Ohio) Gas Company has made a propo- 
sition to furnish gas for the State House during the 
present session of the Legislature at $1.50 per 1,000 feet. 


It is stated that the water-works of St. Louis were 
never so nearly self-sustaining as during the present 
time. It is expected that next year they will be entirely 
so. 


The San Francisco Exchange is informed that the 
electric light at the Palace Hotel in that city,really costs 
$32 per night and that it simply replaces less than $6 of 
gas. 


The Des Moines (lowa) Water Company are enlarg- 
ing their building 
engines and another set of rotary pum 

| ments will cost about twenty tho do! 


Gas rates per thousand feet in Iowa are as follows: 


The improve- 
lars. 


Dubuque, Burlington, Cedar Rapids, Muscatine, Lowa | 


City and Keokuk, $4 each; Clinton, Daven 
we $3.50 each, and Ottumwa the 


Brooklyn (N. Y.) le are comp! 

| muddy condition of their water sup me h is stated 

to be due to the melting of snow, an increased flow 

of streams, which carry detached earth into the Ridge- 
wood reservoir. 


Peoria (Ill.) complains that the water from the river, 
from which its 5 is derived, isimpure. The 7ran 
script, of that city, in an editorial suggests the ex- 
pediency of sinking artesian wells as an additional 
source of supply. 


The City Council of Wilmington, Del., have recently 
been considering the question of erecting a new pum 
ing station for water-works, to be situated farther 
up the Brandywine River, and of borrowing a sum 
therefor, not to exceed $175,000. 


An exchange remarks : ‘We must 
' courts, we are told, have decided that 
| of St. Louis is dead, yet the company persists in asse 
ing vitality, which Post of that ae considers absurd, 
after the courts declared the company a corpse.” 


|. The new double-engine for the Hunt street pumping- 
| house in Cincinnati, which was built under the direction 
of Americus Warden, the engineer of the Pumping De- 
partment, has recently been undergoing a test by ex- 
perts. The new pumps are each fourteen inches in di- 
| ameter, and have cost about $11,000. 


rt and Os- 
t of all— 


about the 


-_ it up. Two 
gas compan 


The New Orleans (La,) Democrat states that the City | 


| Council have that “should the backwardness of 
| taxpayers to manifest itself as it has since the 
nning of the year, the city will on the first of next 
month, find itself com to break its contract with 
the New Orleans Gas- it Company to light its streets.” 


Gas rates per 1,000 feet in the prineioat cities of 
Illinois are as f : Alton, SaSeh Err 
El Galesburg, Jacksonville, Joliet, La Salle, 

ota, Ottawa, Pekin, Rockford and Ster- 
ook $3: Belleville Streator, $3.50, and Carlinville, 
| $4.50. 


A bill has been introduced and referred, im the Wis- 
consin Legislature, to authorize the city of Janesville to 
secure a supply of water, the bill providing that the 


or persons or corporation who 
may or own water-works in said 
city,” not to exceed one hundred and twenty-five hy- 
drants. 

The books of the superintendent of the New London 


Dec. 15, 1878, toJan, 30, 1879, to have been $7. .44, 

Le Teleorana ca teas cli Untehe: “ean chose Even- 

i thinks, “‘ close collections 

creditably upon of W. H. Richards, 

C. E., the efficient officer to whom are intrusted.” 

The Nunda (N. Y.) News says: *‘ What about water 
is the of the i Mateaintitorpricn, tae 


+ 
| 
} 


to make room for two more sets of | 


P-| per thousand. 


Common a of the city shall have the power “to. 
purchase of any person 
. hereafter comepract 


_(Conn.) water-works show water rents collected from | 


85,000,000 gallons of water in the Hiland reservoir. 
To-day Superintendent Atkinson will be notified to turn 
on water to supply Lawrenceville and a portion of the 
East End. The engines are not yet in condition to sup 
ply the city west of Thirty-third street, in the Fifteenth 

ard, and Soho street, in the Fourteenth Ward, with 
water, but will be shortly.” 


In a bill which passed the United States Senate on 
the 15th inst., authorizing the Commissioners of the Dis 
trict to adjust and fix the water rates, an amendment 
was inserted providing ‘that said Commissioners shall 
not have authority to direct the use of meters or other 
devices for the measurement of water used.” The bill 
authorizes the Commissioners to increase the water 
rates to an amount not exceeding 30 per cent., and the 
Secretary of the Treasury is directed to advance $25,000 
to be expended in improving the water supply on Capi- 
tol Hill and other higher portions of Washington. e 
sum advanced is to be repaid from collections of water- 
main taxes now due. The investment by the Govern- 
ment in the aqueduct now amounts to over 84,000,000. 


The ‘‘Committee on Charter Amendments,” of the 
City Council of Buffalo, N. Y., made a report at the 
regular meeting of the council on the 17th inst. The 
provision recommended for the management of the 
water-works, are that there shall be a Water Board to 
be composed of three Water Commissioners, said Board 
to consist of the Mayor, who shall not be entitled to re- 
ceive any pay for his services, the President of the 
Common Council, who shall receive an annual salary for 
said services of #200, and a Superintendent, who shall 
be appointed by the Mayor, by and with the consent of 
the Common Council, and who shall be a practical engi 
neer, and hold his office for the term of five years, re 
ceining as compensation an annual salary to be fixed by 
said Common Council not exceeding $1,500 


In reference to a new water supply for the city of San 
Francisco, the following proposition has been made by 
the Los Trancos Water Company, through its President: 
* We can furnish 30 million gallons daily for two years 
and one half without rain, and for $8,000,000, perhaps 
less, will build the requisite dam and lay a six-foot iron 

| conduit to the distributing reservairs, furnish the latter 
and lay the streets with pipe proportionate, and none of 
less capacity than six inches diameter. For $5,000,000 
we will build the necessary dam, lay a forty-five-inch 
conduit, pew street-pipes, foot for foot and inch for inch 
with the Spring Valley in length and capacity, and fur- 
| nish as much or more water than the Spring Valley now 
gives San Francisco from all sources combined.” This 
company’s water supply is 30 miles from the city ; the 
reservoir capacity is 24,000,000,000 gallons. 


A bill was introduced in the Illinois Legislature last 
week to restrict the prices that may be charged for gas 
in cities of various sizes in thet State. It provides for 
the classification of corporations, to be deaguaned as 
classes A, B, C and'D. Class A includes corporations 
engaged in the manufacture of gas in cities containing 
a population of 100,000 and upward, and limits their 
charges to $1.50 per 1,000 cubic feet. Class B includes 
those engaged in such business in cities containing a 
population of not less than 50,000, and limits their 

| charges to $2.25 per thousand. Class D applies to cities 
| of not less than 20,000, and limits their charges to $3 
} Class C includes all other cities and 
| towns, and limits the price charged to $3.25 per thou- 
| sand, the quality of gas srovided te be of the best at- 
| tainable quality. For a violation of the provisions of 
| this law a fine of $500 is the prescribed penalty. A sec- 
| ond violation involves the forfeiture of the charter. 
ooo 


STREETS, DRAINAGE, ETC. 
Minneapolis, Minn., is to have a new sewer 2,700 feet 


|long. Bids for its construction were opened on the 18th 


The Senate (Ohio) Committee on Public Buildings 
recommends a reconstruction of the system of sewers on 
the —- of the Capitol after the adjournment of 
the islature, which leads the Ohio State Journal to 
remark: ‘‘The sewers that are there now belong to 
| Columbus, and it would be well enough for the State to 

purchase them before going into the reconstruction busi- 
| ness.” 


In the Buffalo (N. Y.) City Council on the i4th inst. 

| a resolution was offered and adopted that the city at- 
torney be directed eee an act to be presented to 

| the Legislature authorizing the State to appropriate $35, 
| 000 for the purpose of assisting in the construction of the 
pa poe sewer from Niagara River across Squaw Island 
|and under Black Rock Harbor and the Erie Canal 
' through the streets and avenues necessary for the pur- 
| pose of getting the right to drain the Jusane Asylum 

grounds in said sewer. 


BRIDGES. 


There is said to be some talk of building a bridge over 
| the Tennessee River at Chattanooga. 


The Morse Bridge Co., of Youngstown, Ohio, has just 
| been awarded the contract for a new bridge at Warren, 
| Ohio, for 35,580. 


A new iron bridge has just been completed at Nah ron 
| ville, Va. The contractors were Messrs. Murray, - 
gal & Co., Milton, Pa. 


| The bill to provide for the construction of a bridge 
| across the Missouri River at Decatur, Neb., was passed 
_ by the United States Senate on the 17th inst. 


It is stated that the work of lowering the railroad 
is and building the abutments of the Lamberton 
bridge in New Haven, Conn., will be commenced 
the early spring. 
on the 12th inst. a 


53,00 momicicnalty, to build: a ‘rides 


verat Van Buren was 
rules. 


; Wark Je progressing rapidh on the double-track draw 
span 206 long over the Calumet River, Illinois, op 
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Se tile 


the Mich 
Iron Wor' 
the span. 


A bill was introduced in the Minnesota Legislature on 
the 13th inst., to authorize the city of Winona to con- 
struct, operate and maintain a pontoon bridge across 
the Mississippi River, ata point within the corporate 
limits of said city. 


Central Railroad. 
are the contractors and are now erecting 


An engineer was eugaged last week in making a sur- 
vey preparatory to the erection of a new railroad bridge 
over the canal in Dayton, Ohio. The new bridge, which 
will, it issaid, be an iron suspension one, will be built 
the coming spring. 


In the New Jersey Legislature on the 16th inst., the 
bill providing for building of the bridge across the 
Morris Canal at Washington street, Jersey City, in the 
interest of the New Jersey Central Railroad, after a few 
hours’ debate was defeated by a vote of 27 to 30. 


The contract for the rebuilding of the Napoleon (Ohio) 
bridge, recently washed out, has been awarded to the 
Smith Bridge Co., of Toledo. The bridge is to bea 
wrought-iron truss, in three spans of 2081, feet each, 19 
feet roadway, and two footwalks6 feet each. The price, 
including two piers and repairing the abutments, is 
£38,000. 


The St. Louis, Kansas City & Northern Railroad Com- 
pany has contracted with the Clinton Bridge Company, 
of Clinton, Iowa, for the removal of the old bric on 
their road over the Des Moines River at Ottumwa, lowa, 
and the erection of a new one, to be completed in ninety 
days from the date of contract, The same company are | 
renewing nine bridges on the Central Railroad of Towa. | 


An Ottowa (Ont.) dispatch of the 14th inst., says: ** The 
contractors of the Canada & Atlantic (late Coteau & 
Plana Junction) Railway have completed financial ar- 
rangements for building a bridge over the St. Lawrence | 
at Coteau, and connecting with the American lines of | 
road, One of the gentlemen is now in the city with a 
view to procuring the necessary extended legislation 
early in the session.” 


The Chicago, Milwaiikee & St. Paul Railway Com- 
pany is completing substantial stone abutments for a 
new dvuble-track iron railway arti across the Burn- 
ham Canal, in Milwaukee. The piling has also been 
driven, and is being cut off four feet A the water's | 
surface, for a circular stone centre — thirty-one feet 
in diameter. The bridge-is now well under way in Del- | 
aware, under a sublet contract of the Baltimore Bridge | 
Company. It will be 218 feet long, with an cere 


weight of 650,000 pounds. The improvement cost 
000. 


Proposals were opened at the Mayor's Office, in Bal- 
timore, on the 17th inst., for the iron super-structure of | 
the Calvert street bridge, over Jones’ Falls, in that city. | 
There were but three bidders, all of Baltimore, as fol- 
lows: Malster & Reaney, $118,000; H. A. Ramsey & 
Co., $138,000; Wendell Bollman, $140,397. The con- 
tract has been awarded to the first-named parties. The 
new bridge will, it is stated, be a very fine structure, and 
an ornament to the city. It will be about 600 feet iong, 
and together with the abutments and other work not 
included in the above contract, will cost about $160,000. | 


The employés of the Passaic Rolling Mill Company, of | 
Paterson, N. J., who have been absent for upward of 
six months on the island of Hayti, erecting the bridge 
across the Artibonnite River, near St. Marc, a brief ac- 
count of the dedication of which is given under the head | 
of * Foreign Intelligence” in this week’s issue, have just 
returned home. ‘ Among the more important difficulties 
said to have been presented in the prosecution of the 
work, was that of transportation, all the material bhav- 
ing to be conveyed by mules fro:n the seaboard inland 
to the site of the bridge. The span is the longest single 
one ever constructed in Paterson. 


The New York Commercial Advertiser of the 18th 
inst., says: ‘‘ The question of the strength of the Brook- 
lyn Bridge was squarely met by the engineers who ap- 
peared before the Assembly Committee yesterday— 
the sum of the testimony being that when the bridge is 
filled to its highest capacity it will still be able to sts- 
tain a weighs five times greater. This is encouraging, 
for there has been a good deal of doubt on this point. 
The bridge is costly, but it is nearly done, and people 
are looking forward to the time when it will be opened | 
to public travel. If it should show any signs of weak- 
ness, Engineer Paine’s tigures will be sadly at fault.” 


—~+—2oe-——— 


RAILROADS. 


A railroad from Norfolk, to Ocean View, Va., is pro- 
posed. 


Another railrvad is wanted from northwestern Louisi- 
ana to New Orleans. 


The Old Colony Railroad Company owns and operates 
475 miles of rail lines. 


The Baton Rouge, Grosse Tete & Opelousas Railroad 
(La.) has been sold for $40,000, 


The Alabama Central Railroad is completed from 
York, Ala., to Lauderdale, Miss. 


The Waco, Tex., papers think the prospects are good 
tor the early completion of the Palestine tap road to that 
place. 

A railroad is to be constructed from San Antonio, 


Tex., to the coal mines nine miles from that place, to cost 
$75,000. 


The Boston & Albany (Mass.) Railroad is said te be 
negotiating for the purchase of twenty-tive acres of the 
South Beston flats. 

The Dubuque (Jowa) street railway company intend 
constructing their own cars, Thecompletion of the first 
car isto decide whether the enterprise will pay. 

The receipts of the Metropolitan Elevated Railroad 
Company, of this city, for January, were $111,965.75. 


The Detroit Bridge & | The average fare is 8 cents. The number 


ENGINEERING NEWS. 


of 
carried was about 140,000. oan 


A train on the Northern Pacific Railroad crossed the | 
Missouri River at Bismark, Dak., on the 12th inst., over 
a track laid on the ice with twelve-foot ties. The ice 
was three feet thick and the thermometer 20° below 
zero. This is the first experiment of tl: kind ever made 
without special bridging under the ties. 


It having been decided by the Supreme Court of Ohio 
that the council of cities which have a Board of 
Public Works cannot legally empower such a board to 
make a grant for constructing, maintaining and operat- | 
ing street railroads, a bill has been introduced into the | 
Ohio House of Representatives, having in view the 
legalizing of all such past grants. 


' 
The perils of the rail have been notably reduced of | 
late years. The number of accidents reported last year 
on American railroads was 740, against 891 in 1877, | 
and 1,283 in 1872; while the number of passengers | 
killed or wounded was thirty per cent. less than in 1877. 
Cases of broken rails are very rare now, the chief cause | 
of disaster being the misplaced switch. 


A street car motor, to be run by quicksilver, is being 
manufactured at Aurora, IL About 800 of 
quicksilver are to be placed in a reservoir at top of | 
the car, and to pour down over a cast-iron overshoot, 
producing an equivalent of three horse-power. 
quicksilver is to be returned tothe reservoir by — 
placed underneath the car, to be operated by a brake- 
man by means of a crank on the front platform. 


— — eee —— 


RIVERS, HARBORS, ETC. 


In dismantling a railroad wharf at Santa Monica, 
Cahfornia, recently, it is said that when the superstruct- 
ure which held the piles in place was removed, three | 
out of four of the piles dropped off from the decay | 
caused by the teredo. 


The New York Tribune, of the 20th inst., says: | 
* Jp am to $400,000 have been | 
made by Congress to improve the navigation in Harlem | 
River, and to build a canal 350 or feet in width, 
connecting the Harlem and the Hudson River. The 
appropriations, however, were made with the | 
stipulation that no ee was to be available the | 
right of way for the work was secured to the gove 
ment free of cost. It has ‘been found impossible to 
tain this right of way on either of the three rostes Oe 
have been ah i—one at Spuyten Duyvil eek, 
another th ykman’s Meadows, and the third by 
way of Sherman's Creek. The work, therefore, is at a 
standstill, until the landowners on one of the routes 
can be boi off; either by the Federal government 
or by a State a ee nothing can be done. Im- 
provements in lem River are also delayed, since the | 
money by which they are to be prosecuted is to come | 
from the same appropriation.” | 
—_ eee —— | 
MINING. 
Quicksilver is reported to have been discovered in Fre- | 
mont County, Col. : 


The Black Hills are not alone valuable for the precious | 
metals which they contain, but for their granite. A | 
large amount of the latter recently arrived in San 
ee ae . * oe Be may and it 
is said to be of a very fine quality, eq appear- 
ance and durability to the celebrated tch gremlin | 


Business at present is very brisk, and nobody com- | 
plains of times. There will, no doubt, be a _ 
rush of ple into Colorado in the coming spring. en 
at this date thousands are arriving and pass’ h 
this city on the way to the famous mining camps of | 
Leadville and Cliff. Leadville, nes but a, 
little more than @ old, has over 10,000 inhabitants, — 
while the new als at present eversge about a hun- 
dred per day. It® et Se bee 1 there will | 
be not less than 80, inhabitants. It has several — 
newspapers, an opera house, hotels, business houses of all - 
kinds. At present there are many fine edifices in course | 
of erection. Lots are ver ranging in ee from 
$2,000 to #6,000 in the ness portion the city: 
These same lots have been purchased a year ago for | 
from $25 to 880. The mines aoe pave enormously. | 
among the prominent mines being Pittsburgh, | 
the Little Chief, New Discovery, the Iron Mine. e | 
latter, owned by Stevens & Leiter, is valued at $2,C00,- | 
000, there being $3,000,000 worth of ore in t. The 
Little Pittsburgh is probably held at about same | 
pm Geol claim there are mines similar to the | 
above all thro the mountains. nd | 
has a brilliant before her.—Denver correspond- | 
ence of Chieago Tribune. | 


COMMERCIAL AND FINANCIAL NOTES. | 
New York, Feb. 21, 1879. | 
The stock market at the close of the week is rather 


Fes. 22, 1879. 


aggregating 44,500 shares. It opened at 101 and 
touched 1043{. Yesterday it closed after an irregular 
market at 102}¢.——The business in Government bonds 
continues steadily active. On Monday the Secretary of 
the Treasury issued the eighty-ninth call for the re- 
demption of 5-20 bonds of 1865, consols of 1867. The call 
was for $20,000,000, making #230,000,000 of ’67s called 
in this year.—More attention has been paid to State 
bonds during the week. The sales of Louisiana consols 
yesterday ranged from 56 down to 541j, being a de- 
cline during the week of 144 per cent.——On Tuesday 


‘there was a spasmodic advance in the rates obtained for 


money on call secured by the usual Stock Exchange 
collaterals. It was advanced to 7 per cent., but subse- 
quently dropped to 3@4. Yesterday the closing trans- 
actions were at 3 per cent.; on Governments, the ruling 
rates continue at 1@2 per cent. per annum.——Sterling 
Exchange shows a slight decline for the week, being only 
steady yesterday at 4.854(¢@4.851¢ for 60 days, and 
4.88\44@4.881¢ for sight bills, the posted rates con- 
tinuing at 4.86 and 4.89 respectively.—-Bar silver in 
London has been advanced to 50<d. per ounce, English 
standard, making the value of the 4124;-grain silver 
dollar here about 84%; cents. 


During the past week an attempt was made to effect 
anew arrangement between the coal companies by 


| which an advance in prices would be secured. The 


proposition was that an agreement should be entered 
into whereby the production should be limited when- 
ever the market became overstocked. The Delaware & 
Hudson Canal Company held out against the plan, on 
the ground that there was no valid reason why it should 
agree at this time to restrict production, This answer 
put an end to all further negotiations, and the trade 
look upon it as settled that lower prices for coal will 
prevail for some time to come.——Word comes from 
Newburg, in this State, that an effort is being made to 
form a combination among the brickmakers on the 
Hudson River for the purpose of stopping over-produc- 
tion, in the hope of getting better prices. Manufactur- 
ers are being invited to enter into an agreement not to 
make more than three-fourths of the product of last 
year; it being proposed to make only 250,000,000 
bricks, 87,000,000 less than were made along the river 
in 1878. The market is now glutted, and prices are 
said to be below the cost of production. There 
is enough old stock on hand to supply the 
demand until the middle of July.—tThe annual 
report of the Merchant Exchange of St. Louis 
shows some very remarkable changes in the foreign 
trade of that city since 1875. In that year the 
direct foreign shipments by rail aggregated 16,825 tons, 
and only 6,857 tons via New Orleans, while in 1878 the 
shipments by rail amounted to 72,091 tons, and by way 
of New Orleans had swollen to 154,060 tons. This, it 
will be observed, shows an increase by the latter route 
for the last year almost beyond comparison.—-On the 
19th inst. the Government purchased 800,000 ounces of 
fine silver from the Nevada Bank to be delivered at the 
San Francisco mint. The bids of the Anglo-California 
Bank and Bank of California were rejected, though the 
latter offered to sell 125,000 ounces at $1.09.—Notice 
has been given in the German Parliament of a bill im- 
posing higher duties upon iron.—tThe bill before the 
New York legislature reducing the legal rate of inter- 
est from 7 to 6 per cent. has been ordered to a third 
readihg in the Senate by a small majority. It is thought 
that the bill will ultimately become law, although it is 
being fought with great persistence by the legislators 
who are allied with banks.——On yesterday the United 
States Senate adopted by a vote of 23 to 17 the subsidy 
clause in the Brazilian Mail Subsidy bill, and, after a large 
number of amenments inimical to it were rejected, the 
bill was finally passed by a vote of 25 to 15. 
Maxrkets.—The demand in the hardware market is 
graduaily increasing, with an encourag.ng umprovement 
in tone. Travelers’ orders are coming in with greater 
liberality and there is a promise of an increased attend- 
ance of buyers from several sections of the interior. 


feverish and unsettled, but in the main weak for specu- | Values remain pretty steady, and there appears little 


lative shares. The feature of the week on Wali street 
was the purchase of 100,000 of Union Pacific from Mr. , 
Jay Gould by a syndicate including Messrs. Russel Sage, | 
James M. Keene, Addison Cammack, C. J. Osborn and | 
transfé® was effected on Monday morning, | 


others. The 


prospect of much variation. The export move- 
ment since the beginuing of tbe year has 
been very good. Foreign hardware is steady; 
and fairly active.——Iron.—lIn the market for American 
pig the encouraging animation of last week continues, 


and the unloosing of this great block of stock and the with a hardening tendency in values. Any shading off 
reported reorganization of the Union Pacific Board, de- | in prices does not appear probable in the near future. 
veloped unusual activity in the stock and caused a sud- | Scotch pig continues quiet, with scarcely any purchases 
den rise from 69% to 78. It was generally thought that | of more than 10 to 20-ton lots. Prices remain about as 
the rise was a legitimate une, because the stock had | before, with no great firmness,——There seems to be 
ruled below what it was entitled to by reason of being, | concidunatiin onl Say Ghees veils, white vel Gras fe qvies, 
* bunched,” and ne one dared to buy any considerable | at $41@#42, at Hfon do not move, except in a 
amoyut of it. Yesterday Union Pacific sold as high as | small way, Old. are firm at $20, with a pretty 
79% aud closed at 78. On Tuesday the excitement active demand. The Chicago lumber market is reported 
shifted to Western Union Telegraph stock, which had | moderately active. The sales are increasing daily, and 
been inactive for some time. Thesales were very large, | trade in the aggregate is now larger than a year ago. 
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Tribune Building, New York City. 


GEO. H. FROST, Proprietor. 


SATURDAY, MARCH 1, 1879. 
WE advertise this week a map of the celebrated 
Leadville mining district. We can assure all inter- 
ested in this subject that this is the largest and 
only carefully prepared map of this region that 
has yet been published, and to any person inter- 
ested there it is indispensable. 
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THE Mexican Minister of Public Works has given 
orders for the erection of the building for the Inter- | 
national Exposition to be held in Mexico next 


NEws. 


trains will run alternately. 
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bines a system ef signal targets, so that when the obtain funds sufficient for his wants by foraging 
switch-tender pulls his lever the position of the about the country, that he sees no inducement to 
target at once notifies the approaching engineer of seek for it honestly.” 


We have concluded, also, 
the position of the switch. 


Then, by the joint that the letter of no living engineer will save from 

ownership of the track, the companies are each en- starvation, through our interposition, any bearer 

titled to one-half of its use, and, accordingly, the of such a missive until we have personally investi- 
Before crossing tracks gated the antecedents of the bearer. Our readers 

both trains will be required to come to a standstill, can entertain the Russian if they choose. 

and by an agreement it will be determined whether . 

the up or down trains shall have the right of way. CoMMISSIONER CAMPBELL, of the Devartment of 

Of course, each company can run just half as Public Works, of this city, has presented his an- 

many trains as the track can accommodate, and nual report for 1878. The following comparison is 

the necessary stoppage to each train will be less made between the amounts expended by the de- 

in time than is made at each station.” While ad- partment yearly since 1871 : 

mitting the perilous nature of the crossing, the 487; 

officers claim that they are not responsible i 


—} ++] 0+ 


vee es e+ -$11,761,091.78 | 1875 


7 1 $5,919,752.16 
n | 1872........ ... 5,826,112.67 | 1876 


4,358,095.40 
Maes vse 7,647,836.34 | 1877.......... 3,038, 763.30 
any way for the arrangement. The route was de- 1874.... ....... 7,609,931,30 | 1878... 


2, 860,301.60 


The report goes on to say that under the Tweed 


signed by the Rapid Transit Commissioners, and 
the company had no other resource but to follow , régime the policy of the department was to saddle 


year. All the building material, it is said, will be ‘out the plans laid down for their guidance. The the largest portion of expenditures on the city by 
purchased in the United States. Exhibits from | blunder could now only be rectified either by an the issue of interest-bearing bonds. It has been 


this country are specially asked for. 
ee 


OS |railroad companies waiving their right to use the far as possible. The following expenditures of the 
THE engineer who screwed down the safety- | track from Chatham square down to the Battery. It department from the proceeds of bonds during the 


j Act of the Legislature or by one or other of the Mr. Campbell's endeavor to abate the practice 


as 


valve of the Stockton (California) engine, would be | was further stated that there were no negotiations past eight years were : 


a capital match for the engineer who dug a nearly jin progress for that purpose ; but if such an ar- 1871 
perpendicular railroad cut 90 feet deep in Kansas rangement could be effected, it would obviate the ion 
City, and collected forty men at the bottom to be | necessity for either crossing or using the same 1%74 
buried. But the former isin heaven.—St. Paul track at any point, and all danger would thus be 


avoided. 


Pioneer-Press. 
- — > +*-> 0+ 

THROUGH the courtesy of Mr. John Bogart, Sec- | 
retary of the American Society of Civil Engineers, | 
we are permitted to publish some interesting ex- 
tracts from a private letter from Col. W. Milnor 
Roberts, the President of the Society, and now 
Consultiug Engineer for the Government of Brazil. 
Our readers will be pleased to hear of Mr. Roberts’ 
safe arrival in Brazil, and will no doubt look for- 
ward with interest for any further communica- 
tions from an engineer who is so capable of giving 
valuable information. 

i 2 





| his confidence, only to seize the most favorable op- 


thus opening up his previous history to the knowl- 
edge of his victim. 
| as a text for some remarks on the subject of giv- | 5¥t¢ 4 full supply at all times for the present aque- 
ing letters of introduction to parties of whom 
\nothing definite is known—a small illustration of 58Y°: 
Ir looks as if the proposed World’s Fair, to be | the evils of which came to our personal knowledge 
held in New York, is to be an accomplished fact. | # few weeks ago. A gentlemanly, well-dressed, 


$8,585,808.99 | I875........ ... $4.155,801.14 
Ries ceeeet oe 4,021,645.21 | 1876.... ........ 2,907,071.41 
Di cae , 6,155,205.30 | 1877. ... 1,472,727.96 

5,981,966.14 | 1878. . 1,237,080.77 


In regard to the water supply, no difficulty was 
experienced in obtaining a sufficient quantity du- 
: ring the year. A short history of the new storage 
A SPECIAL notice in a daily paper of this city peaeevete oa “ _peer arent of the Croton maven, 
warns the public against an ex-convict who, hay- Which was begun in 1874 and completed in Octo- 
ing been introduced and recommended by personal eT last, is given. Its area is 430 acres, its greatest 
friends of the advertiser, succeeded in obtaining depth 62 feet, and its capacity 4,000,000,000 gal- 
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ons. ‘* With this new reservoir,” says Commis- 


sioner Campbell, ‘‘the one at Boyd's Corner, and 
the natural lakes, our storage capacity in the Cro- 
ton Valley is 9,500,000,000 gallons, sufficient to in- 


portunity to plunder his benefactor and disappear. 
We refer to this case simply 
duct.” 


About the high-service supply, the report 


**In December last the Common Council finally 
adopted and the Mayor approved the necessary 


7 ‘ . resolution to enable the department to build the 
At a meeting held on the 24th ult., which was at- | U2assuming young man, representing himself as a additional high-seryice works contemplated by an 


tended by a large number of the wealthiest and Russian Civil Engineer from St. 
most influential men of the city, Judge Hilton was | D#me E. o, B—ski, called on us and presented the_ 
appointed permanent Chairman, and Edward | ©#Fd of a well-known Civil Engineer of New York 


Petersburg, by act of the Legislature of 1878, chapter 386, and 
long ago recommended by me. The works will 
be located on the grounds lately occupied by the 


, : E masonry aqueduct, between Ninety-seventh and 
K. Hilton and John J. McCook, Secretaries. City, anda prominent member of the American Ninety-eighth streets, one hund 


A committee on procuring a site for the Society of Civil Engineers, introducing Mr. B—ski 
buildings was appointed. Judge Hilton, on being | 5 ®® intelligent engineer who wished to write an 
inquired of on the subject, stated that no locality article on Russian engineering. 


feet west of 
Ninth avenue, owned by the city, and will consist 
of two pumping-engines. stand-pipe and tank,with 


We did not want 2eces8ary fixtures and buildings, and the pipes to 


: . eee : effect the proper distribution of water. The cost 
had been selected, but that Central Park was re- @2ything on that subject, but Mr. B., in faltering jg limited to $220,000, to be paid out of the moneys 


garded as the best and most available place on the | accents, told astory of the inhospitable dispositions 
island. It is intended that the buildings shall be |of American engineers, so different from the gen- 
an ornament to the city, and that the Exhibition | eTus nature of his father in St. Petersburg, who 


heretofore es by the Legislature for lay- 
ing pipes and for other works necessary to improve 


and extend the distribution of Croton water. A 


iat as contract for the excavations and foundations has 
itself shall excel all other international expositions had afforded, in his palace on the Neva, luxurious already been made, and the remainder of the work 


that have ever been held. Such an enterprise | quarters to impecunious Yankees until thei 
would, he said, immensely benefit New York. The | ™ittance” was received, and he was withal so_ 
construction of the building would afford work for eager to ‘work;” to make use of his exten- 


r ‘‘re- | will be contracted for at an early day. The com- 
sletion of the works will require about one year. 


hey will be of ample capacity to furnish, in con- 


Sa . . * | junction with the present high-service works, a 
many thousands of men for several years, and the |Sive linguistic attainments, and to relieve his full supply at all those points in the u 


Exhibition itself would attract people from all parts friend —the introducing engineer — from 
of the world. No great preparations for the ac-|ther drafts upon his generosity, that we gav 
commodation of visitors would be needed, since him a “detail” to work up, with promise 


peer part of 


fur- the city at which the pressure from the ordinary 


e service is now deficient.” 


An interesting history of the growth of New 


the hotels of New York and vicinity, with some | of further employment, and, to rescue him York, as shown in the increase of the water-pipes 
enlargements, could accommodate all comfortably. from the merciless clutches of his landlady, who | laid during each of the ten years since 1856, is pre- 
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THE dangers to life and property consequent upon 


the crossing of surface railroads have always been advanced him the trifle necessary for that and to | tioned. The Commissioner says that,in comparison 


so well recognized that stringent laws, requiring 


all trains to come to a dead halt at crossings, have ply rubbing the Russian, and the right way of the York must be pronounced a poorly-lighted city.” 


been enacted in this country, while in Great Brit- 


ain over-head crossings are required. That these | 


dangers will be rendered more imminent in the 
case of the elevated roads of New York, over which 
crowded trains are rushing every one or two min- 
utes, cannot be denied; and it is no wonder, then, 
that the p: 
transit ys should feel deeply concerned in 
view of the crossing about to be made at Beaver 
and Pearl streets, and that the city papers are de- 
voting considerable space to the discussion of the 
subject. The Managers of the two roads, as a mat- 
terof couse, have assured the public that every pre- 
caution will be taken to avoid collisions, They say 


threatened to turn him into the street that night sented, and the result of the survey of the Bronx 
unless he paid up his pittance of room rent, we and Housatonic rivers a short time ago is men- 


keep him from starving till morning. But in sim- | with other cities in America and Europe, ‘* New 


fur, too, we caught a Tartar, apparently of the After reviewing the results of tests applied to the 
meanest species, since we have not since had a electric light, he arrives at the conclusion that at 


sight of Mr. B—ski, nor of the well-selected trans- present it does not seem to be applicable in a prac- 


lations which he was so eager to make for us. We tical and economical sense to the lighting of the 


did hear of his soliciting a letter of introduction to streets of the city. The revenue from water rents 


Mr. Nicholl, of the Railway Review, two daysafter, since 1874 has been as follows : 
of these now-necessary rapid. 


and he assured the gentleman who introduced him -_ pe le oer Maa oot 8 - ame 
that he was busy at work—‘‘oh, yes! indeed”—in our 1376 1,478,281.00 

service and would report at once(some three weeks The following amounts from other sources were 
ago). The B—ski has not yet called, and we are also collected: For vault permits, $35,798.78 ; se- 
regretfully obliged to dispense with his services. wer permits, $18,112.59; sewer-pipe sold to con- 
But we draw this conclusion. With an introduc- tractors, $1,929.74; services of inspectors on ele- 
tion by a prominent engineer (oran equally promi- vated railways and in gas companies, $1,298.77. 
nent manin any other profession) a person with Total, $58,714.63. The report is full of interesting 


that the danger is ‘‘ very much exaggerated,” and good address and cheek, and possessed with the statistical and other information in regard to the 
that an ingenious “arrangement of switches com- | spirit of the genuine “dead beat,” can so easily operation of the Department during the year. 
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PERSONAL. 


Martin Flynn, Esq, who has a big railroad con- 
tract in Mexico, has recently returned from that 
country to his home in Des Moines, Iowa. 

Hon. L. J. Knowles, proprietor of the Knowles 
Steam Pump Works, Warren, Mass.. is said to be 
talking of selling out his business to a joint stock 
company. 

H. Wadsworth Clarke, C. E., Member of the 
American Society of Civil Engineers, has been 
elected Supervisor of the Eighth Ward, Syracuse, 
N. Y., on the Republican ticket. 

Frank L. Plants, a Surveyor of Crawford County, 
Ohio, committed suicide, Feb. 18, by taking mor- 
phine. He was 23 years of age and very popular. 
The cause assigned is disappointment in love. 


Information has been received in Rochester to 
the effect that James C. Slocum, ex-contractor, al- 
\egedfbigamist, etc., is still in jail at Bryan, Ohio, 
and is not dead, as was telegraphed from Elmira. 

Mr Cyrus W. Field, the projector of the Atlantic 
cable, is making extensive preparations for the 
celebration, by a reception in New York on March 
10, of the twenty-fifth anniversary of the forma- 
tion of the Atlantic Cable Company in 1854. 


C. W. Angell, the dishonest Secretary of the 
Pullman Car Co., reached Philadelphia on the 23d 
ult., Chicago on the 25th, and is now in Joliet 
Penitentiary for a 10-yeacs’ sojourn, unless, as is 
probable, his friends get him out within a year 
or 80, 


Mr. B,. W. Wrenn, of ‘* Kennesaw Route” fame, 
General Passenger Agent of the Western & At- 
lantic road, has taken a ten years’ lease of Catoosa 
Springs, a beautiful watering-place in Georgia. 
Safe to say that Catoosa will be widely heard of 
hereafter. 


Col, Clinton, Chief Engineer of the Chicago & 
Alton Railroad extension, and M. Merryweather, 
his assistant, have been arrested at Independence, 
Mo., and placed under $4,000 bonds to await the 
action of the Grand Jury for criminal negligence 
in excavating the cut at Kansas City, which caved 
in and killed the six workmen. * 

Hon, James McManus, one of the most promi- 
nent citizens of Davenport, Lowa, died of pneumo- 
nia on the 15th ult. He made quite a fortune at 
railroad contracting, and helped build the Bos- 
ton & Albany Railroad, the Providence & Stoning- 
ton Railroad, and several roads in South Carolina, 
and had large contracts on Fort Hamilton, in New 
York harbor. He was a member of the Iowa Ter- 
ritorial Legislature in 1845, and held various other 
offices of trust. He was 75 years of age. 

Otto Sackersdorff, City Surveyor of Morristown, 
N. J., died on the 17th ult. of pneumonia, He was 
born in East Prussia, became involved in revolu- 
tionary movements, and was forced to fly. He 
arrived in New York in 1850. In 1851 he was a 
surveyor under General Humphreys in the United 
States Expedition for the Survey of the Red and 
Mississippi rivers, and distinguished himself. He 
was for some time city editor of the Staats Zei- 
tung, and in 1858 was appointed Map Clerk in the 
Department of Public Works. 


James C. Slocum died in Williams County Jail 
(in Ohio) a few days ago, where he was confined 
for obtaining money by false representations. He 
was taken there from Hannibal, Mo., where he was 
under arrest for bigamy, having married a widow. 
He had a wife and three children living in Elmira, 
N. Y., and they are there now. He married his 
wife in Michigan over 20 yearsago, and the widow 
last June. Slocum wasa large railroad contractor. 
In 1865 he was Superintendent of the Western Di- 
vision of the Erie Railroad. Before that time he 
was Divisional Superintendent of the Hannibal & 
St. Joseph road. In 1869 he built a railroad in 
Michigan, Judge (now Senator) Christiancy being 
his attorney, with whom also he engaged at the 
same in oil speculations in Virginia. In 1872 hese- 
cured with others the contract for building the 
Rochester & State Line Railroad. That nearly 
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again to Elmira, saw his family, and went west, 
with the result as above. 


- GORRESPONDENCE. 


Rio DE JANEIRO, Feb. 1, 1879. 
John Bogart, Esq : 

My Dear FRIEND: We arrived here on the 27th, 
after a pleasant voyage of twenty-two days, in- 
cluding stops at St. Thomas, Para, Pernambuco 
and Bahia. The weather has been exceptionally 
warm and close since our arrival. * * * 

On the 6th I am to proceed to Sad Paulo, as my 


present head-quarters, to enter upon the examina- , 


tion of the harbor of ** Santos” to decide upon the 
plan of a quay, with a view to its early commence- 
ment. Santos is connected by rail with Saé Paulo, 
the capital of the province. Sad Paulo is elevated 
and healthy, and the ministry wish me to be en- 
gaged during the hot season in cool, healthy head- 
quarters, and when the cool season comes, I am to 

' go to the San Francisco River, which is ten degrees 
nearer to the Equator. Its mouth is in latitude 10° 
south, 

I have met a number of my old friends—Amer- 
ican, English and Brazilian. Rio is changed in an 
important respect. When I left, 14 years ago, 
there were no city ‘‘ tramways,” as they are called 

{here. Now the city is ramified with them, and the 
Bota Toga (the main line) is the best city railroad I 
ever saw, kept in the most perfect order, and man- 
aged admirably. Besides, it pays splendidly. * * 

I have not yet been much in the suburbs of Rio, 
but Iam told that the city has improved greatly. 
The magnificent Bay of Rio de Janeiro is as beauti- 
ful as ever—not essentially changed in any particu- 


lar. Atthe city some handsome-cut granite docks | 


have been constructed, and a new, grand dry-dock 
has been cut into (or out of) the solid granite. In- 
deed, the commercial portion of the city is de- 
cidedly improved. in buildings and arrangements, 


and a new, elegant post-oftice is a wonderful im-. 


provement upon the old one. 

The Government has never ceased extending its 
railway system, and I can now go to Saé Paulo by 
rail in fourteen hours, whereas in 1864-65, I had to 
go to Santos by sea (some 200 miles), and then on 
mule-back (some days) to Sad Paulo.. The Govern- 
ment is going on with a new extensive water- 
works system for this city. I will probably make 
an informal examination of it. If, afterward, it 
should seem to me of sufficient interest, and if com- 
patible with my general position in the country, I 
may send you some particulars. * * * 

Allow me to say that on the voyage, on reading 
over carefully the resolutions passed by our society 


the evening before my departure from New York, | 
I was greatly impressed with their cordiality snd. 


| hearty good feeling. I regard them as the highest 

and most valuable testimonial I have ever received, 
and I will cherish them as long as I live. * * * 
Sincerely yours, W. MILNor RoBERts. 


THE GEELONG WATER SUPPLY, VIC- 
TORIA, AUSTRALIA. 


BY EDWARD DOBSON, ASSOC, INST. C.. E. 


At the meeting of the Institution of Civil Engi- 
neers, on the 11th of February, Mr. W. H. Barlow, 
F. R.S., Vice-President, in tne chair, the first paper 
read was on ‘‘ the Getens Sater Supply, Victoria, 
Australia,” by Edward Dobson, Assoc. Inst. C. E. 

In August, 1871, Lieutenant-Colonel Sankey, R. 
E., reported to the Victorian Government, recom- 
mending the construction of the following works, 
some of which have only been ially executed, 
viz.: 1. Anopen channel from Wallace’s Swamp 
to the Stony Creek Reservoir. 2. A stoi reser- 
voir at the head of Stony Creek, 26 miles from 
Geelong, with a capacity of 754,000,000 gallons. 
3. A brick-lined aqueduct, communicating by a 
natural watercourse with a small pipe-head reser- 
voir at Anakie Gap, holding 1,330, gallons. 4. 
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| street, where he soon was ruined. He then came. 


Maron 1, 1879. 


About 42 miles of sub-mains, ing in diameter 
from 12 inches to 3 inches. The population of 
Geelong and its suburbs was under twenty-five 
thousand. The cost of these works, up to the Ist 
of July, 1871, had been £281,772. Among Colonel 
Sankey’s tions for the completion and im- 
rovement of the water supply, the following were 
important as bearing on the subsequent history of 
the works, yiz., that the water should not be al- 
lowed to rise within 15 feet of the bye-wash, until 
all subsidence of the dam had ceased; that, instead 
of conveying the water to the -head by an open 
aqueduct, a main should be laid for the whole dis- 
tance; that relieving reservoirs should be construc- 
ted between Anakie and Lovely Banks, to lessen 
the pressure on the main; and that there should be 
a bye-pass at the service reservoir, to allow of the 
latter being shut off for repairs without interfer- 
ing with the town supply. Several of these works 
had been successfully completed under the imme- 
diate direction of the author as Resident Engineer 
of the Geelong district, Mr. Geerge Gordon, M. 
Inst. C. E., being the Chief Engineer of Victorian 
Water Supply. 
The works which formed the subject of the paper 
were: The failure and repair of the Upper Stony 
Creek reservoir: the construction of a concrete 
dam at the lower reservoir; the driving of a tun- 
nel, 88 chains long, through a volcanic formation 
at Anakie Gap; and the am of a new 9-inch 
main, for a distance of 4 miles, through the gorge 
of the Stony Creek Valley. The failure of the 
Stony Creek dam was attributed to an injudicious 
selection of the site, the foundation being unsuit- 
able for its construction. This had led to the sub- 
sidence of the puddle wall, and, after the water 
had been let out of the reservoir, to a slip of the 
water face of the dam. The dam was repaired by 
a out the water and slush lying below the 
evel of the outlet valve; by cutting a new bye- 
wash at the north end of the dam, 27 feet lower 
than the original bye-wash; by a the stone 
from this cutting in front of the slip; and, by 
bringing the bank up from the new toe at a slope 
of 4 to 1 instead of 3to 1. The cost of these re- 
irs was under £4,000. The concrete dam at the 
ower reservoir had been erected in a gap at the 
‘lowest of the reefs which divided the Stony Creek 
Valley into basins, giving a storage reservoir of 
about 142,000,000 gallons, with adepth of 42 feet 
of water over the outlet pipe. The concrete was 
broken sandstone, quarried on the spot, mixed 
with cement mortar, made of pit sand and Port- 
land cement, in the proportions of; 2-inch metal, 
415; screenings. 11,; sand, 1!g,and cement 1. The 
foundation of the dam was chieflyon vertical strata 
‘of slate and sandstone. Theform of and the mode 
of construction of the dam were describec. The 
cost of the work was £17,000, exclusive of engi- 
neering superintendence. On the line of the new 
main five short tunnels were driven through spurs 
in the gorge of the Stony Creek, which spurs con- 
sisted of vertical strata of sandstone and hard slate, 
the strike being at right angles to the direction. 
The minimutn size of the tunnels was 6 feet by 3 
feet, and their total cost was a little more than £3 
per lineal yard. The main difficulty experienced 
was in respect to the ventilation of the headings of 
the principal tunifel at Anakie Gap. Both litho- 
fracteur and ordi blasting powder had been 
‘used. The wages paid at this tunnel per day had 
been 5s. for boys, 6s. 6d. for laborers, and 7s. for 
miners. The works for the le of 4 miles on the 
_course of the 9-inch main, which connected the 
lower reservoir with the 14:mch main, ete 
| 21 creek crossings with 16 stone weirs, two hea 
rock side cuttings, two retaining walls across ~ 
lies, and six tunnels of the aggregate length of 
2,094 yards; while the levels of the ground passed 
over varied from 150 feet below to 115 feet above 
the hydraulic ient. As a regular gradient 
was impracticable, the plan a was to follow 
the bottom of the valley to the mouth of the gorge, 
then to tunnel through the spurs, where the wind- 
ings of the creek would have made this course too 
_ circuitous, and to ascend by a steep incline so as 
| to obtain the shortest route to the tunnel mouth of 
| without rising above the calculated gradient. To 
| deliver the required quantity of 750,000 — 
| every 24 hours, this gradient was fixed at 4 inches 
' per chain for the 9-inch _— and at 2 inches per 
chain for the old 14-inch pipes. Instead of self- 
| acting air-valves, blow-off cocks were attached to 
_ the mains at the principal summits, and the max- 
imum delivery of the new mains was often 1,100,- 
000 gallons in 24 hours, or 350,000 gallons in excess 
= the calculated delivery. The average cost of 
| Saying 
| 


the new mains was less than 11s. lineal 
yard. Thisincluded the of the for a 
| distance of 24 miles, earthwor' walls 
and stone weirs, but was exclusive of the driving 


A length of about 133 miles of 12-inch and 14-inch Of the tunnels and of the cost of the pipes. The 


main, leading from the pipe-head reservoir to the | 
service reservoir; 5. A service reservoir at Lovely to rather more 


Banks, with a capacity of LODO ROG peilon gallons, 8. for per 
of 16-inch Son Speen an eee naan: ee aaa ae 


and filter beds to pass 
twenty-four hours. 6. About 4 


-and 21g miles of 15-inch main, leading from the 


ruined him. He then began speculating in Wall | service reservoir to the town of Geelong; and. 7. 


cost of laying the mains through 


sn tg ay nel pr, he 


reservoir, of the lower reservoir, new main, and 








Anakie Tunnel, of the distances and levels of the 
old main, from its junction with the new main to 


the valve-house at Lovely Banks reservoirs, and of 

the service reservoirs witha statement of the ex- 

under various heads upon the works of 

Geelong water supply, from the ist of July, 
1872, to the 3ist of December, 1875. 
Oe ere 


SUGGESTIONS RELATING TO PLANS, MAIN 
DRAINAGE AND WATER SUPPLY. 


The Local Government Board, London, Eng., 
have j published, in official blue-book form, 
some ‘ormation that should have been made 
known years ago; but, as the old adage says ‘It 
is better late than never,” we welcome the revised 
pam t before us of ‘Su ions,” by Mr. Rob- 
ert Rawlinson, C. B., C. E. include informa- 
tion relative to maps and plans of districts to be 
submitted when sanction is required for loans and 
other purposes of the Public Health Act, as well as 
information coaeeins: works of main sewerage 
and water supply. e appendices are quite as 
useful to the town surveyor. They furnish sugges- 
tions as to contracts and specifications, instruc- 
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tions as to applications, schedules of prices for’ 


well-sinking and boring, table of prime cost of 
machines for raising water, regulations for house 
fittings for water supply, specimens of plans, 
etc. We will here briefly give the gist of the 
more useful suggestions relating to main drain- 

As to boundary maps, it is stated ‘ in cases 


in which a local government district or a 
special drainage district is proposed to be 


formed, a map should be submitted, accom- 
ied by a written description of the proposed 
undary clearly defined.” The area in acres has 
to be given, with the population and number of 
houses. The rate of increase of population and a 
duplicate of the map on tracing cloth, are also re- 
uired. ard maps should have the main boun- 
distinctly defined thereon, and the proposed 
division into wards, taking advantage for such 
boundaries of brooks, roads, foot-walks, streets or 
fences, such lines to be defined by margins of 
color, with the names, areas, populations and rate- 
able values of each ward. Upon applicaticn being 
made for loans, plans (or tracings), sections, de- 
tailed estimates, and specification are necessary, 
accompanied by information as to population at 
the two last periods of taking the census, the rate- 
able value and the amount of outstanding loans. 
Lines of main sewers and drains should have the 
cross sectional dimensions and the gradients 
— upon them, o dimensions of — and 
gas-pipes bei own. A specimen plan is 
—_ which will be found useful. It shows red 
es for sewers, small circles of red for manholes, 
ventilating or flushing chambers, brown lines for 
pipe sewers, either double or single, according to 
size, blue lines for iron pipes, and the flow of sew- 
age is indicated by an arrow. 
general map should be submitted which is drawn tu 
a scale of less than 6 in. to the mile, except when 
the inch ordnance map is used. For showing sew- 
erage or water-works, or street improvements, 
maps should not be less than the ordnance scale of 
pee: Detail plans are to be in a scale of not 
ess than 10 ft. to a mile, the houses, bench 
marks, levels of streets and cellars, high and low 
tide level, etc., being shown; and 3 ft. x 2 ft. is 
suggested as a convenient size for sheets. A speci- 
men of this plan is also given. Enlarged details 
of sewers, manholes, sluices, etc., are to be not less 
than 8 ft. to the inch, or to any larger scale. En- 
graved or lithographed di are also accepted. 
Referring to the suggestions some valuable points 
respecting main sewers are given. It is hinted they 
should be laid at ‘‘such depth as will effectively 
drain house basements, and, when practicable, not 
less than twice the full diameter of the sewer below 
basement or cellar floors, to prevent house drains 
from being back-watered. Drains from basement 
to sewer id have a clear fall of not less than 1 
in 60, and should enter sewer by a junction special- 
ly for that ” Sewers and drains 
on sites liable to be flooded require to have outlets 
with valves, to prevent back-watering the sewers. 
Tidal flap valves are illustrated, also penstocks for 
sewers. A self-acting overflow valve hung on 
pivots, so hung as to close i i 
shown. Street surface ventilation, it is pointed 
out, cannot be provided below the surface flood 
level ; they must therefore be ventilated above. 
No. 3 ion states : ‘‘ Main sewers must not be 





It is stated that no | alsc 


ooding, is | 


Utah; Thomas R. Countryman, 
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other diagram exhibits a system of ventilation 
that has been found successful. It shows the 
usual man-hole and shaft, with a close movable 
iron cover at the street level. Two charcoal baskets 
are placed across the shaft through which the 
sewer gas percolates and becomes disinfected, | 
above which it passess into aside ventilating cham- 
ber, and thence through a grating in the street. 
Any solid matter falling through can be removed 
by a slide at the lower end of chamber. Speaking 
of the duplicate system of sewering, Mr. Rawlinson 
says it is seldom required, and existing road drains 
may be retained for storm waters. He states objec- 
tions to the double system, but these have been 
answered before, and do not take into consider- 
ation the principle of making a separate drain 
the channel for an excess only of fain-water. 
A separate system, we assert, would not entail 
two sets’ of drains to the houses, as the house 
drains would be single as at present. House drains 
are recommended to be laid in concrete, and if the 


subsoil is porous the trench should be lined with 
clay puddle. For the jointing of pipes concrete or 
cement is in preference to clay, though 


8 
to the coal material we have strong objections. 
At junctions and curves an extra fall to compen- 
sate for friction is advised, and when two sewers of 
unequal diameters join, the lesser sewer should 
have a fall into the larger equal to difference of 
the diameters. We have no space to recapitulate 
other suggestions, many of which are obvious and 
well known. We may mention, however, that 
house drains are recommended not to pass direct 
front sewers to the inside of houses, but they 
should end at an outside wall. Sinks and closets 
shorld be also against outer walls, and be dis- 
charged into ventilated traps. Down spouts are 
not to be used for ventilation as the h may be 
near windows, so that the open soil pipe system 
cannot be enforced under this rather unnecessary | 
rule. Side junctions are to be provided for house | 
drains. Back drainage is recommended on the 
right-line system from man-hole to man-hole. On 
the question of sewers in hilly districts, Mr. Raw- 
linson recommends sewering in zones, or by inter- 
cepting lines of sewers contouring the site, as they | 
prevent gorging the low-level districts, and the rus 
of sewage down steep gradients, which in times of 
heavy rain may burst the low-level sewers at the | 
steep junctions. Steep sewers require to be better 
ventilated than flat ones, to prevent dangerous | 
accumulation of gas in the upper districts, and the | 
arrangement already descri of ventilated man- | 
holes is proposed, with ‘‘tumbling bays” between ' 
the two levels. Tide-locked sewers must be con- 
structed so that the lower portion below the level 
of high water or land floods of a river should be 
cut off from the upper portions and be amply ven- 
tilated, and a section of an arrangement for a main 
outlet on sea-shore is given with a man-hole venti- 
lating chamber, a hinged flap-valve to outlet sewer, 
» a flood-water overflow. We are glad to find 
trapping not advised in cases of offensive sewers, | 
but additional openings for ventilation; and another 
good hint is that single ventilating-tubes are use- 
less. There should always be two—an inlet and 
outlet—or the single pipe should be divided by a 
diaphragm. A little more classification in the sug- 
gestions would have been desirable, as we find the 
same branches of the subject are repeated. In the 
chapter on ‘‘ Water Supply,” a few useful hints 
are given. Thus, it is advised that cast-iron pipes 
should be coated inside and out with black varnish. 
Turned bored joints are said to be cheapest, but 
lead joints are safest. Specimens of tanks are 
given, and these may be of brick or concrete, made 
water-tight by clay-puddling the bottom, and con- 
creting, the thickness of puddle being not less than 
12 in., and spread evenly over the whole surface 
of site. Into the on ‘Sewage Dis ,” we 
have no space to enter here; and as to the appen- 
dices, we may profitably refer to them on another 
occasion. Mr. Rawlinson’s *‘ Suggestions.” if they 
had been published years ago, would have saved 
many useless labors on the part of town surveyors, 
and expensive failures; but, though it has appeared 
late in the day, it will be found a useful guide to 
the profession.—The Building News. 
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A METALLURGIST’S ODE T¢ 


) SPRING. 

Read at the dinner of the American Institute of 
Mining Engineers, at Baltimore, on the evening of 
Feb. 21, by Mr. A. L. Holley: 


Hail, coming Spring, the metallurgist’s boon, 
Relaxing mines aa streams closed all too soon 
By cold unchemic, which alike defeats 
Reactions, fusions, malleable heats. 


Refractory winter to the solving Sun 

Yields its cold gangue while fluid offerings run, 
And Nature’s furnace, scaffolded within, 

By coming Spring is once again blown in. 


Now draws the pump upon the river shore; 
Now o’er the wheel the new-freed waters pour ; 
The frost shall burst hydraulic pipes no more, 
Nor Pat slow pick the ice-bound piles of ore. 


No more shall piston-heads on water pound 

From steam condensed in pipes meandering round ; 
The supple belt shall to the pulley bend, 

The den to the shaft its unguent send. 


The furnace charged with coal and ore sans snow, 
The gas producer and the ‘ cupalo;” 

These now their functions normal shall perform, 
As summer zephyrs keep their bottoms warm. 


Thus while the sun these chiefest blessings sends, 
It spares some heat to secondary ends ; 

The seed time to the husbandman it grants, 

His sisters and his cousins and his aunts. 


The bursting buds of Nature's gasogéne, 
Her sand-bath and the sprouting seeds within, 
Th’ exudingslag from maple saccharine, 
The “‘spiegel ” concentrating in the vine. 


The flowers resplendent to the visual sense 
As all the spectra of the elements, 

And their reactions all, by Spring begun, 
Shall be wash-heated by the August sun. 


The verdant foliage in a blooming-train, 

Where the spring sun doth roll his beams again, 
O’erspreads the fields wet down by tempering raim 
From clouds hydrulic lifted from the main. 


Anon the direct process Nature takes, 

And o’er and o’er her spongy products makes ; 
Her open-hearth with blasts reverberates, 
And casts in mineral molds her various shapes. 


And now the cock doth sound his liquid lav : 
The bull-dog seize the ox-hide in his play ; 
The bear within his silex cell shall dig, 

And in the puddle roil the sow and pig. 


So genial Spring doth all things put in geer : 
Eccentric there, with fly-wheel action here. 
Producers thrive, the merchant rollsin wealth ; 
And here’s a ladle to our miners’ wealth. 
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The fortnightly meeting of this society was held 
on Wednesday, Jan. 29, at the Royal Institu- 
tion, Colquitt street, Mr. M. E. Yeatman, Presi- 
dent, in the chair. A paper was read by the Hon. 
Secretary, Mr. W. W. Squire on ‘* The Construc- 
tion of Timber Dams.” ‘The paper dealt with two 
forms of coffer dam, viz., double sheet piling with 
clay puddle between the rows of piling; and sin- 
gle sheet piling caulked and shored up on the in- 
side. The details of each were described and illus- 
trated by diagrams based upon the most recent 
practice. Pile driving was fully entered into, to- 
gether with the preparation of the timber for 
piling. Various shoes suitable for this particular 
work were described and their comparative cost 
given. Some particulars of the lengths of timber 
that can be obtained were given, and the scarfing 


clay by dredging. A discussion followed, and the 
meeting closed with a vote of thanks to the author 
for his paper. 
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A lent of the English Mechanic gives a 
simple me of preventing the aes of water- 
Cn egg Sean tnd ade eyo is supplied from a cis- 
. It is to put a plug in the main pipe at the bottom 
the cistern, turn all the taps and empty the pi 
plug is made of wood, turned tapering, and with a 
Shepive, lous enough to be_above the’ level of the 
gas- » to above the e 
inthe cistern when full. The air can thereby 
the water. When likely to freeze hard 
insert the ping. There is no difficulty in 
wing the morning, as only the sur“ 
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PIER CONSTRUCTIONS OF RECENT DATE.* 
BY G. A. M, LILJENCRANTZ, C. E. 


Theoretical knowledge and practical experience 
in due coéperation are very essential for the pro- 
motion of progress in every profession. Either of 
these alone may accomplish good results in certain 
directions and to a certain extent; but where 
either one is depended upon alone, the want of the 
other will surely be felt, and pane will hardly 
be possible, except through the medium of both. 

us, constructions of all kinds, though devised 
on strictly scientific principles, are continually 
altered, whenever experience has shown the ex- 
istence of a defective part, and with the aid of 
theoretical knowledge suggested a means of cor- 
rection. 

In this manner have pier-constructions, used at 
the U. S. Harbor Improvements, on the southwest 
shore of Lake Michigan (works especially familiar 
to me), from time to time chan form, as new 
ideas have heen suggested to the Engineer Officers 
in charge of the works, from the results, in some 
respect or other unsatisfactory, of previous struc- 
tures, and having duly received permission from 
Captain G. J, Lydecker, Corps of Engineers, U. 8. 


Front Elevation, 
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next step taken was a device by Colonel D. C. 
Houston, Corps of Engineers, 
which consisted in the suspension by 


a stone foundation was formed in the manner just 


described. (Plate II.) 


This plan was a striking improvement, on even 
‘the biggest thing cut,” and demands something 


construction and its manner of working, etc. 


(A pamphlet on this subject, written by Colonel | 
Houston, was published in 1874 by the U. 8. aa 
e 


neer Department in Washington, for the use of t 
Corps of Engineers. ) 

The crib was longitudinally divided into three | 
equal parts, the middle one having a bottom con- | 
sisting of 12” x12” timber placed crosswise 6” | 


G. L. Gi Co 
U.S. Army, in 1873, | who saiievel Coben 
iron chains | 


of the cribs in their required position, after which | 


Maron 1, 1879. 


of Engineers, U. 8. Army. 
Houston from duties in oon: 
nection with this harbor, and under his direction 
twelve (12) cribs were sunk on this plan in exten- 
sion of the North Pier in 1875, and twelve (12) cribs 
at Michigan City Harbor, Indiana, in 1875 and "76. 
Precautions were taken to give equal strain to all 


ee AD Be 


‘the chains, and swivels Were used to prevent 
more than a brief allusion, both with regard to its 


twisting, but after two seasons’ observations and. 
the tests to which the works were subjected, the 
conclusion was arrived at, that there was yet occa- 
sion for improvement in the plan of sinking cnbs. 
The chains used for suspending the cribs were 
the best dredge chains, ot made for this pur- 
pose of 1,,-inch, and later 14-inch iron, but 
even this latter dimension proved insufficient; the 
majority of the chains broke sooner or later and 


apart, and located 9 feet above bottom of crib. The | the cribs settled unevenly as of old. 


two outside compartments, formed by this division, 
were left open. Six piles were driven on each side | 
of the projected position of the crib, in couples | 
one foot apart, one set at the middle of the crib 
and another two feet from each end, leaving one | 
foot space ou each side for handling the crib. The 
yiles were cut off two feet above the water sur- | 
ace, and tenoned into 12” 12” oak cap timbers. | 
When the crib was in place for sinking, chains, | 


sp 45> 32 


PLATE I.—CRIB WITH PILE FOUNDATION, 


Army, in charge of the works in Chicago and Cal- previously attached to the bottom timbers of the 
umet harbors, etc., to write on this subject, I have crib, were at the upper ends secured to the cap 
made the general character of some of these crib timbers between each set of piles; the crib was 
constructions the principal part of this paper, and | then weighted with stone, thus lowering it until 
more especially one, which is the latest successfully | all the chains were drawn taught, after which 
tested improvement. ' | more stone was thrown into the side compart- 
The greatest difficulty to overcome in sinking | ments, and (these being bottomless) allowed to 
cribs on a sand bottom has proved to be their un-| through and form a foundation with natural 
even settlement after filling, and exposure to the | outward and below the crib. The chains were so 
severe northeasterly gales. This difficulty is of adjusted as to leave the crib one foot above low- 
great consequence, as it causes considerable incon- | water surface. 
venience and additional — in completing the The three last cribs of the U. 8. Breakwater here, | 
work, and the successive devices, herein partially | and the twelve last cribs of the North Pier were | 
described, have all had in view the attempt to | sunk in this manner. 
overcome the same, and with a gradual approach; Indications seemed to show that a favorable re- 
toward satisfactory results, as will be seen in the | sult had been reached at last, and any further set- 
following: : { | tlement of cribs was as dueass impos- 
The first attempt made in this (Chicago) harbor, sible. In the opinion of many there was now no 
to prevent the cribs from tilting and uneven settle- | occasion for further experiment for improving on 
ment, was the adoption in 1871 of a foundation of | this system, although Colonel Houston in an ex- 
fine stone, dropped through the o ; 
tom of the crib, which latter had been placed in| Dec. 21, 1871, on the subject of crib founda- 
the desired position in the pier, and secured at such | tions and wave action, indicates the ibility of 
depth as to make the distance ‘between the lake | future changes, in the following w : 
bottom and the bottom part of the crib tocor-| ‘Other plans of foundations have also been con- 
respond with the desired height of the stone | sidered, particularly that of piles sawed off near 
foundation, which, in this way, would form a | the bottom of the lake, but have been discarded, 
natural slope outward on all sides, and furnish | owing to the expense and delays incident to all 
su ned re se es , | operations in the lakes.” : 

Ss new method prov 0 be an improvemen ; same . 
over sinking directly on the eand.bottons, and was, — coe prada gh ne' the tim’ oor wie 
according to report. regarded as ‘ the biggest thing | in the construction of cribs in lake harbors are suf- | 
out” at the time, It proved, however, that even | ficiently durable to warrant the ultimate construc- 
a foundation so formed, and at a depth of 18 to 20) tion of a masonry superstructure, it i 

pe , it is of the first 


feet, could not wholly obviate the effects of the |; 

heavy seas prevailing at times in this vicinity. ra tee a ae Soe a t. This 
cannot be accomplished without a@ goed feunda- 

* Club of the | tion. 


This method of sinking was adopted by Colonel 


The cribs would still settle irregularly, and the 


read before the “ Civil 


*A paper 
Northwest, ia Chicago, Ill. Jan. 7, 1879, 


jected to a trial by the 
three (8) cribs after said plan, 


On the 12 cribs, sunk as above mentioned, for a 
breakwater at Michigan City harbor, 128 chains 
were used; 36 of those were of the smaller dimen- 
sions (1/,”) and 92 of the larger (114”). The weaker 
of these proved inadequate for the tests to which 
they were subjected, as nearly all broke, and 18 of 
the heavier ones also proved wanting in strength. 

In one instance, the chains all holding, the cap 
timbers were torn off during a gale, and the chains 


made useless. This placed the crib in a like condi- 
tion with those of the earlier plans, as a natu- 

consequence, the results were the same—the 
tilting and unequal settlement of the erib. 

The — damage done in this harbor was beyond 
doubtdue, toa great extent, to the exposed position 
of its breakwater, located ata right angle tothe 
northerly seas, which here have the whole sweep 
of the lake. The cribs in the Chicago harbor te~ 
mained as placed, in tolerably good line and level, 
requiring less expense than formerly for the com- 

etion of the work, which is still in excellent con- 

ition in all respects. 

It may be r to mention, that although not 
the success hoped for, this system obvi such 
disasters as the complete removal of cribs, which 
had under former systems oceasionally occurred. 

Captain G. J. Ly: er assumed choses 
harbor works in Chicago and 


n grillage bot-| haustive paper to the Chief of Engineers, dated | from 


actual results of previous plans for sinking cribs, 
arrived at the conclinian that an improved method 
was desirable, he devised a which was sub- 
ilding and sinking of 
eg heen 5 the 
ier at Calumet harbor ugust, i 

o , as well as the new method 


of sinking of which had been, as ‘in Ly- 
decker says ones 
* previously contemplated, but never put to prac- 
tical af chess to = a ——— and a — 
valua over a — 
pecially with to a pe q of 

regarded ae gates 

T have 


North 
e 


which as 
solved this n, and 
to make a description of this the main part of this 


: basis upon which this plan was devised is 














i by the following extract from a letter 
to the Chief of i dated April 30, 1878, 
in which Captain Lydecker says : 

“In planning the crib, its bottom should be ar- 

so as to t horizontal surfaces of suf- 
ficient itude to insure a true bearing on the 
iles ; it id allow stone to pass freely to the 
e bottom, so as to surround and support the 
projecting areas of the piles, while proper pro- 
vision should be made for always retaining ample 

weight in the crib, to insure its stability.” ‘ 
e plan of crib under consideration has fully 

met these requirements. 

The characteristic features of the Crib with bear- 
ing piles, as this structure has been named, con- 
sists of : 

1. A Foundation of Piles, driven in four longi- 
tudinal rows and sawed off, so as to bring their top 
ends into one certain horizontal plane, the eleva- 
tion of which is to correspond to the lower part of 
‘the bottom timbers of the crib, when sunk. 

2. The Crib Proper, which is to be placed on the 
piles and there secured by the filling of the same 
with stone, and 

3. The Superstructure, added after the crib is 
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PLaTe [V.—PLANK-BEAM REVETMENT. 


sunk, and reaching from the average low-water 
surface to the height required for the pier. These 
three parts may be best described separately (data 
having reference to the cribs sunk in Calumet har- . 
bor.) (Plate L.) 

1. THE FOUNDATION. 

Twenty-two (22) piles, 30 feet long and 10 inches 
in diameter at the small end, were used as founda- 
tion for each crib, and were driven in four rows, | 
longitudinally, with four (4) piles in each of the | 
outer rows, and seven (7) in each of the inner ones, 
so distributed as to form transversely seven rows, | 
corresponding to and being directly under the’ 
three solid cross-walls and 4 tiers of cross-ties, with | 
4 piles in eaclk end row and 3 and 4 alternately in| 
the intermediate rows. 

After all the piles were driven and attention 

id to the pn accuracy attainable as to their 

ocation and perpendicularity, the elevation of the 
aforesaid horizontal plane was marked on each 
ile “ feet below the existing water level), and 
finally the piles in these places were cut off by a 
diver with a handsaw. In two days the diver could 
in this manner cut the piles for one crib, with only 
slight errors from the desired level. i 


} 
| 





i 
| 





was in preference to machi on account | 
of the experimental character of the work in this' 
2. THE CRIB PROPER. 

The dimensions of the cribs are 50 feet 
feet wide and 14.5 feet high, the latter de-| 
mgon, the depth of the wearer, stad, in fact, | 
depth under low-water level, at which | 

the for the foundation are to be cut off. } 
parts of the crib are the loagitudi- 

nal made of 12” x 12” Hemlock 
timber (except the or bottem course, which is 


CHAINS. 


| the su 
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12” x 18”), and three solid cross-walls, one in the 


middle of the crib and one at a distance of 2 feet 
from each end. The crib is furthermore divided 
longitudinally in three parts, the centre one 8 feet 
wide, and the two outer ones 4 feet, and trans- 
versely in six, as will all be best shown by the ac- 
companying drawing, on which I have shown, be- 
sides plan, elevation and‘ cross-section, a perspec- 
tive view of one crib on its piles, as well as of the 
piles driven and cut off for an adjoining crib. 

To make sure of sufficient bearing-surface to re- 
ceive the piles and also to increase the width at the 
base of the crib, an apron is projected outward at 
the bottom of the same, by prolonging the cross- 
ties of the Ist, 3d, and 5th courses 2 feet on each 
side, and inserting between said ties of the Ist 
and 3d courses, and placing under those of the 
ist course, longitudinal timbers the length of the 
crib, the lower surfaces of the last-mentioned tim- 
bers being in the same plane with the bottom sur- 
faces of the side-walls, thus giving for the outer 
longitudinal rows of piles an area 3 feet wide, and 
increasing the stability of this (20 feet wide) crib 
by giving it a base equal to that of one 24 feet in 
width. Surfaces of the same dimensions are also 
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Cross-Section. 


provided for the two inner longitudinal rows. 
By ascertaining for six successive cribs the ac- 
tual location of the piles after they had been cut 
off, it was demonstrated that 3 feet in width is 
sufficient for the bearing surface, to render cer- 
tain that each pile will receive its proportional 
share of the weight of the crib. A sketch fur- 
nished herewith shows for a running length of 50 
feet (the space for ene crib) the projected and ac- 
tual positions of the piles, and also the approxi- 
» accuracy attained in cutting them in one 


horizontal plane, mentioned before, by the eleva- 
tions of each 


projected horizontal plane. (Plate III.) 

_As before stated, the cribs are by longitudinal 
timbers divided into three parts (each of which is 
again subdivided by cross-walls and ties into six 
compartments), of which the centre section is pro- 
vided with a practically close bottom, consisting 
of 12” x 12” timbers 6” apart, their ends 
resting on the inner bearing timbers. This part is 
essentially the same as applied in Col. Houston's 
plan of cribs, suspended by chains, but so far mod- 
ified that the centre section, designed to contain 
the perms eight, has been e by in- 
creasing its width from 1; to 44 of the width of the 
— and its depth from way to the bottom of 

e same. 


3. THE SUPERSTRUCTURE. 


It has in former years been customary to build 
perstructure during the season following the 
prem gy the cribs, thus giving them ample time 


to 
a foundation of the kind herein described 
‘oundation) this delay is entirely unneces- 
ee ee will 


not exceed a 
ofaninch. The of the super- 





Front Elevation. 


pile, indicated with reference to this | 
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structure may, therefore, follow immediately the 
sinking of the cribs. 

This work above water is, as usual, built contin- 
uously over the entire line of work put in place, 
and of 12” x 12” pine timbers, those in the side- 
walls breaking joints in the successive courses. 
Solid walls, cross-ties and longitudinals, as well as 
bolting, are all similar to those in the crib proper. 

After the crib is built to its desired height, it is 
partly or wholly covered by planking. placed at 
intervals of about an inch, to protect the stone 
tilling from being washed out. 

The advantages of the crib construction and the 
method of sinking, just described, are numerous, 

ithe principal ones being the following: 

1. Practically no settlement of the cribs. 

The great advantage of this will be best shown 
by drawing attention to some of the many disad- 
vantages caused by uneven settlement. 

When a crib settles to any great extent, say two 
or three feet, it settles. almost without exception, 
unevenly, and brings, therefore, such crib out of 
alignment, however well it may have been located 
at time of sinking. As the line of the work above 

, water should appear straight, a correction must be 
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PLATE II].—PROJECTED AND ACTUAL POSITION OF PILES FOR ONE 


CrIB.* 
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PLATE V.—REVETMENT AND SHORE-PROTECTION. 


made of the irregularities below. In cases of con- 
siderable over-jutting of the superstructure, dis- 
connecting it entirely from the crib below. the 
practice has been to drive piles for the purpose of 
support, or to attach projecting angle timbers to 
its side, as basis for the work above. One great 
objection to the first of these methods is the labil- 
ity of the further settlement of the crib, foliowing 
the filling of the superstructure and causing a sep- 
aration between this and the substructure, on ac 
count of the fixed position of the piles. Either 
| method must be regarded as highly objectionable, 
both on account of great extra expense, far less 
strength than if perpendicularly carried up as 
planned, and on account of general appearance. 
The superstructure being of such importance, 
from the fact of its giving great additionsleteeneth 
to the work, by binding the separate cribs together 
and protecting their filling against the effects of 
heavy seas, it should be built with the least possi- 
| ble delay, and, consequently, it is a very unfortu- 
| nate condition of affairs, to be compelled to let the 
| work remain in an unfinished state from one sea- 
|son to another, and thus, when yet wanting in 
| strength and protection, have it exposed to the de- 
| structive gales of the late autumn months. 
| The being obliged to work several feet under 
| the water surface makes ita slow. difficult and 
| expensive task, whereby much valuable time is 
| lost, especially considering the uncertainty of hav- 
ing unfavorable weather. 
er, when a crib is out of level, wedge pieces 
| must be applied to form a horizontal surface, upen 
| which to erect the balance of the structure, resuit- 


| * Projected positions of piles indicated by open circies: 
tual positions by dark section. eeceniaieetonns the ate 

jected positions of bearing timbers and cross ties. Scale for 
all figures (except the perspective views): 1 inch = 16 feet, 
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ing in eae in a place where an exceptional 
‘trengt: 


structure is connected with the work below. 


partly washed out from the top and ly dis- 
placed by the undermining of thecribs at the bot- 


tom on the exposed side—and the stone-filling | 


forms a very prominent item of expenditure for 
these works. 

2. Possibility to build in deeper water, with com- 
paratively small additional eapense. 

It seems altogether probable that breakwaters 
heretofore constructed would have been located in 
deeper water, to secure a greater harbor inclosure | 
and better holding-ground, had it been — un- 
der existing plans to avoid the great additional cost 
which would by farexceed an amount directly pro- 

vortional to the depth in feet of the work, whereas, | 
~ the use of the pee foundation, the lake bottom 
may, 80 to speak, be regarded as raised several feet ; | 
for a natural base will hardly be found here, | 
which can be more firm than one composed of the 
piles, supported by their surrounding masses of | 
stone. | 

3. Feasibility of muking a close estimate — 

As there can be no definite idea formed before- | 
haad as to the number and extent of the many ac- | 
cidents and emergencies attendant upon the prog- 
ress of the work, after the complete settlement 
of the cribs, which has been alluded to above, no 
close preliminary estimate can be made, without 
the assurance of having all work executed prac- | 
tically according to the projected plans, and this 
is possible only when a firm foundation is made, | 
such as the pile —— 

4. A greater bearing surface than that corres- 
ponding to the actual dimensions of the crib. 

This ee already been sufficiently explained, and 
its advantage is evident beyond all question, sta- 
bility being one of the chief requirements of a 
breakwater, 

5. The prevention of the undermining of the | 
cribs. 

The projecting apron, which might, with perfect | 
propriety, be regarded as a part of the solid crib, 
rather than a mere attachment, the projecting | 
cross-ties forming the connection, and which at | 
the bottom extends outward from the perpendicu- | 
lur wall, prevents the formerly so common forma- | 
tion of a trench, by intercepting the downward | 
motion of the waves. 

6. A cost of about 20 per cent. less than cribs of | 
former plans, ; 

This statement has reference only to cribs of like | 
dimensions, not taking into account the advan 
of the wider base, which makes the difference in 
favor of this mode of construction still more strik- 
ing. 

The general aggregate bill of materials for the. 
work in Calumet harbor, was for each crib (50’ x 
20° < 2014”): 


ON oko oo ny cacicnns tbaebiaaaig etn 17,928 ft. B. M. | 
OR SUDO 5.055 (hd sctasnn weeds nash eihe 53,1%4° “ 

IE aoe 54.00 seme dots ny 4s0s and oe nek keben ER ee oe 
Piles, 22 (30’ x 10” at small end).............. 660 lin. ft. | 
i SRSBARR Se Sara ; 8,119.8 lbs 
PT WNODs u's sv vicbseets sacteccecasepesqehaeed 4.5“ ! 
ED akvaus << Subeve assctae, <occkagcdaonenee™ 545.0 ** 

Uke cinke ci engss soctssnsseennuss seadenee wn 121.605 cords. 


The average cost per running foot of such crib 
was about $43, this work being done by hired labor 
and under the direct superintendence of R. 8. Lit- 
tlefield, Inspector of U. 8. Harbor Improvements. 

Cribs bwilt on this principle, but after a plan 
modified to suit different circumstances and re- 
quirements, are by the Board of the U. 8. Engi. | 
neers of Nov. 6, 1878, recommended to be used in| 
the projected Southern breakwater for this harbor, | 
which will be commenced the coming season. 

Crib constructions heretofore described have all, | 
since 1871, been of the uniform length of 50 feet, 
height and width depending upon the depth of | 
water. Asarule the width of 20 feet has been | 
customary for 8 to 14 feet, 24-ft. cribs in 14 to 18 | 
feet, and in depth about or beyond 18 feet, a width | 
of 30 feet has been generally used. 

For shallower water than 8 feet, other con- 


structions have been applied, as pile piers of corner of Pine, and one block on State street, be- occur to themevidently t 


various modifications, through which a connection | 
is generally effected with the revetment at the | 
shore. 

The ordinary pile pier is of such simple con- 


' beam in sections of length | 
Finally a great loss of stone is effected by being whereby the trench, excavated for its reception, is | will be extended to every 
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| jection to this work, where exposed to the action 
is desirable—the line where the super-_ art 


of the sea, is the necessity of constructing the 
considerable at once 


liable to fill in, during the time occupied in doing 
this work and driving the piles. A valuable point, 
not to be overlooked, is the facility with which 
the part of the beam above water may be replaced 
when decayed or otherwise damaged. 

A plan which promises to effectually overcome 
the said difficulty, from the fact that each day’s 
work forms practically a completed of the 
structure, has lately been devised by R. 8. Little- 
field, and is by him patented. 

As a substitute for the beam a double wall of 
plank is here used, pumped down into the sand— 
or gravel—bottom, in a vertical position by a force- 
pump, and so placed that the planks in one row 
cover the joints of the other. Modifications of this 
plan may also be employed to great advantage for 
various other purposes, as for docks, piers, shore 
protections, etc. 

The general plan, as well as one modification, is 
illustrated by the accompanying sketch (Plate V.), 
but the latter, consisting of a row of fascines 
pumped down vertically and properly secured, is in- 
tended principally for wing-dams in rivers, and, 
therefore, does not properly belong to the works 
described under the title of this paper. 


THE LEADVILLE WATER-WORKS. 








There is no other city in the United States, equal | 
to our own in age, that can show as rapid and sub- | 


stantial development as Leadville. e liberal, 
wide-awake and go-ahead character of our people 
is evidenced in every step in the city’s advance- 
ment. Business houses, equal in size and character 
to those in Eastern cities of twice our size and 
population, are already in operation and contem- 
plated ; sampling and smelting works of a capacity 
never before needed elsewhere, are turning out 
daily thousands of silver bricks ; a street railroad is 
contemplated ; gas-works are a thing of the near 
future ; and struggling for patronage and favor, 
three great railroad corporations are pouring out 
all the wealth at their command in the endeavor to 
reap the rich harvest which awaits them. 


In less than thirty days we shall have in full Easte 


operation a perfect system of water-works, which 
will reflect credit upon our city and the enterpris- 
ing citizens under whose direction the work is be- 
ing done. All the material necessary for the com- 
letion entire of the works is on the und and 
ing put in place as rapidly as all available force 
at command can accomplish it. 

The reservoir is located on the left hand side of 
California Gulch, in a southeasterly direction from 
the city, and at an elevation sufficient to give a 
ninety-pound pressure at the fire plugs. It is cal- 
culated that this pressure will throw a one and a 
half inch stream horizontally two hundred and 
twenty feet, and vertically one hundred feet, this 
calculation being based on what a like pressure will 


do in the lower altitudes, it being claimed that at 


this elevation a much better showing will be made. 
The reservoir will be supplied with wastes, valves 
and draw pipes for the purposes of cleaning and 
regulating it. 

e large engine and Knowles pump to be used 
for the purpose of filling the reservoir will be 
located in California Guich, 1,400 feet from the 
reservoir. A four-inch pipe will convey the water 
from the point of supply to the reservoir, which 
will have a capacity of 50,000 gallons, which will 
be ample for —— the pump being capable 
of filling it in eight hours. 

An eight-inch supply main ‘will conduct the 
water from the reservoir to the head of upper Chest- 


nut street, and down to a point where Harrison | 


avenue intersects it, a distance of 2,450 feet. From 
this point, for two blocks out on the avenue, a six- 
inch main is laid. Going back to the corner of 
Chestnut street and Harrison avenue, the mains 
will be continued through Chestnut street to the 


tween Pine street and Harrison avenue. 
a will be nine double-nozzle fire hydrants in 


The mains will be covered with two feet of saw 


extent of territory to be covered at present, but in 
‘the spring, when the work can be done at much 
less expense and with less difficulty than now, they 
‘ e portion of the city where, 
in the opinion of the company, they will be needed 
“Se be ae ee 

The total cost of works, as laid out, will be 
about $50,000.—Eachange. 





THE CADET ENGINEERS PRACTICALLY 

TESTING THEIR MECHANICAL SKILL. 

ANNAPOLIS, Md., Feb. 26, 1879. 

Yesterday the first iron casting ever made here 
| was successfully done at the Naval Academy, 
being a weight of fifty-five pounds for a new cut- 
| off for the United States steamer Mayflower. The 
‘steam engineering d ment, under the imme- 
diate supervision of Assistant Engineer 
Charles H. Greenleaf, is now repairing the May- 
‘flower, and, at the same time, giving the cadet 
| engineers practical instruction in their profession. 
|Recently this department put a Stevens cut-off on 
the United States steamer Phlox. The two — 
saved the government nearly four hundred dollars. 
| Asis customary with the graduates, the class of 
cadet engineers of 1879 is building a steam-engine 
‘to leave behind them as a monument of their 
efficiency in their profession. This engine will 
| have Stevens’ new reversing gear on it. 


————_—__ —=—9 +0 0+ 
RIVERSIDE DRIVE IMPROVEMENT. 


The Park Commissioners, at their meeting on 
| the 26th, removed Superintending Engineer Thom- 
as Franklin, whose oversight of the Riverside 
| Park Improvement was severely criticised by the 
| recent ion of Engineers, and have ap- 
inted in his place Mr. William J. McAlpine. 
' Mr. aoe is famous in his profession. He was 
| born jin this city in 1812, and studied engineering 
under John B. Jervis from 1827 to 1839, being in 
| that time employed upon the Delaware & Hud- 
son Canal and Railroad, and upon the State 
|canals and other works planned and constructed 
iby that eminent engineer, and on the St, 
‘Lawrence canals. He succeeded Mr. Jervis 
‘as engineer of the Erie Canal enlargement, 
rn Department. In 1846 he was called to 
| build the dry-dock at the Brooklyn Navy Yard; in 
| 1852 was elected State Engineer of New York; in 
| 1854-56 was Railroad Commissioner of the State, 
‘and made a valuable report on the _—— and 
| practice of railway construction and management; 
or two years was Acting President and Engineer of 
the Erie Railway, and later, Engineer of the Galena 
| & Chicago and the Ohio & Mississippi Railways; 
' built the Albany Water-Works, and p ed those 
‘of Brooklyn, New Bedford and other cities. In 
| 1870 he presented plans for the improvement of 
the cataracts of the Danube (‘‘ the mn Gates’’), 
_which were —— by the Austrian Govern- 
/ment, and he is famous as a consulting engineer 
‘and writer on engineering topics. 
| The — of the Superintending Engineer of 
the Riverside Improvement has been hitherto $300 
‘amonth. After removing Mr. Franklin from that 
position the board made him an assistant engineer 
_ in the construction corps at $1,500 a year. Thenew 
Superintending Engineer was directed to send in a 
written report every two weeks on the progress 
and condition of the work under his control. The 
contractors, Decker & Quintard, were directed to 
sume work on the drive at once and notified that if 
they do not in by March 1 the contract will be 
annulled and the department will do the work it- 
self. The laborers now on half pay will get full 
pay after March 1. 


~ he oe 
THE Department of Parks has introduced a nov- 
‘elty in scapegoats. The Commissioners have 
|found out that Mr. Franklin, the engineer they 
| put in charge of the Riverside Drive, has been 
| abusing their confidence and have made up their 
| minds to make an —— of him. It does not 
t in makjng an example 
of him they make examples of themselves. ; 
| Franklin’s predecessor did none of the t of 
_ which Mr. in is accused, and if the Com- 
|missioners had retained him they would not 





struction, and is so generally and well understood, dust in a six foot trench, being ample protection have had this betrayal of their confidenve to 


that any special attention to this subject would 
hardly be required. If used as’ revetment or a 
shore protection, however, it must — one 
additional important quality, that of being sand 
tight, and many plans have been devised to accom- 


aguinst frost. 

The water will be as pure as that supplied to any 
other city in the world. 

Messrs. Russell & Alexander, of Chi , have 
immediate charge of the work, bei e same 


‘deplore. On the other hand Mr. Franklin’s pre- 
_decessor committed the unpardonable offense of 
, “ having trouble with his contractors,” of which no- 
body has dared to accuse Mr. Franklin. To get 
| their work thoroughly well done and at the same 


plish this. gentlemen who contracted forand put in operation time to please experienced canal contractors is a 
Culonel Houston devised in 1873 a plan for revet- | the water-works at Colorado Springs. The Messrs. beatitude to which few engineers can ex to 
ment, which was tested in Calumet harbor, and Russell & Alexander have a wide reputation and attain. After finding, however, that in Mr. - 


having there proved to fulfill its aim in a highly | 
satisfactory manner, it was subsequently adopted | 
for Michigan City and other harbors. Its charac- | 
teristic feature, as seen by accompanying sketch, | 
(see Plate IV.), is a plank beam or a wall of plank | 
or boards, laid horizontally and nailed toget in | 
courses, breaking jomts. The beam is supported | 


between two rows of piles and furthermore | J. 8. D. Manville being President of the company, 
and Joseph C. Cramer ete aates on 
The route of the works indi comprises the 


strengthened by being connevted ties and | 
rods with a back row of piles. The- principal ob- 


long experience in this line of work, which leaves 
no room for doubt but that this will be well done 


The water mains are of the best class, from the missioners would have been in haste to 


works of Dennis, Long & Co., 


Louisville, Kentuc 
and the oo from the celebrated Holly Com- 


pany, of rt, New York. 
The Leadville water-works is a home institution, 


in their cor- 


‘lin they had been warming a vi 
Nhat the Com- 


| scente apoen: Gia might su 


z 


| serpent out and metaphorically to bruise his head. 


Far from it! a ee 
ss ae a viper without 


i 





him much, =. have a ae aioe 
ant is as em ; 
of the unjem sieved ih te” Goctmmale 
had said to that faithless functionary, ‘ 


i 





Maron 1, 1879. 


mayest be no longer steward; be assistant 
steward.” Of course the whole transaction, 
the attempt to pane = io of ¥ 

ting an engineer 0 profession 
by apponnt r. Franklin’s “- so flimsy and 
transparent that it may be an impertinence 
rather than an to the intelligence of the 
blic. But the public is used to attentions of 
hat sort from the present Park Commissioners. 
in point of fact, the ioners and Mr. Frank- 
lin are in the same boat, and the Commissioners 
got him into it, not he them. It is not for a mo- 
ment to be sup that this last piece of false 
can have the slightest influence on Mayor 
.—N. Y. Work’. 


GENERAL INTELLIGENCE. 





We solicit and are alwa. 
elim any items of interest tha 


_— 


plenesd to publish in these 
may be furnished us. 


GAS AND WATER. 

Cairo, Il1., is talking water-works. 

complains of paying, the highest water 
in 


wu any cit he country. Their 
37, and the ant highest rate is Chicago, 


rents im 
rate is . 
$17. 


Detroit, Mich., is ognetiog the question of another 
en; for her Water- orks, to alternate with the one 

in last year at acost of $104.000. On the 25th, 
Swen thought that the Board would decide favorably 
that evening. 


An excited town meeting was held in Pawtucket, R. 
L.,, last Tuesday, to consider various questions connected 
with the construction of the water-works, now partially 
com The meeting voted, 275 to 154, to uest 
the Town Council to remove the present Board of Water 
Commissioners. 


A Washington (D. C.) dispatch says: ‘The commis- 
sioners of the district have transmitted to the Senate 
District Committee a plan and estimates for improving 
the water supply of the district. The total amount of 
the latter is $1,308,541.91, which covers the cost of 
constructing a nine-foot conduit 20,000 feet.” 

By the ew of the embankment of the East 
Reservoir of Lancaster (Pa.) Water Works on the 
night of the 16th ult., a rable amount of 
was done, and over two million gallons of water lost. 
The reservoir will not be repaired until more favorable 
weather, there being in the meantime a plentiful supply 
on hand for all uses. 


The Chairman of the Water Board of Springtield, 
presented a ton to the council of that city at 
“ss 4 ae orening, coking that a ol 
mittee be appointed to investiga’ e charge recent 
made by a member of the Council in the Boston Herald 
that there is much complaint “that much favoritism has 
been shown in the abatement of water rents, and that 
po revenue of the city, in this respect, has been unfairly 


Messrs. Alexander & Russell, who have the contract 
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being 440 of them), and is also exempted from paying 
taxes in consideration of washing out the sewers. ; 
contract expires next year, and the cmpnny wants it 
renewed for 13 years at $35 per hydrant. is the Al- 
dermen ob: to, and some of them favor buil new 
works, which they claim could be constructed for ),- 
000. The water company owes about $900,000, and is 
in default on the interest on its floating debt ($65,000). 
A compromise between the Aldermen and the water 
company is expected. 


On Feb. 13, the headings between Shafts 8 and 
¥, main tunnel of the Baltimore City Water-Works 
met, and a few days after, the Chief Engineer, R. K. 
Martin, in company with two eminent civil engineers 
from Washington, inspected the work. They descended 
Shaft No. 9, and h under ground to No. 8. 
On looking over the centre | by means of plummet 
lamps suspended from certre piers on either side of the 
point of junction, they acknowled, that the meeting 
of lines was accurately correct. They highly compli- 
mented the engineers in charge for their engineering 
success, The drift was some 2,200 feet long, and the 
depths of the shafts 200 and 140 feet respectively. 


The Resident ineers are W. T. Manning, of No. 
¥, and Charles T. Manning, of No. 8 After the 
tour of inspection the engineering party regaled them- 


selves at dinner with eve ng that an epicure could 
wish, being served up by the enterprising contractors, 
Messrs. L. B. McCabe & Bro. 


The Troy (N. Y.) Water Commissioners held a meet- 
ing on the 22d ult. for the purpose of considering the 
plans and specifications that were submitted some days 
since by Prof. Greetje. A long discussion took place, in 
which all the com‘nissioners participated. The plans 
first contemplated the ee an iron pipe from the 
termination of the tunnel at the river’s edge to the well 
sunk at the engine-house. In piace of this it was decided 
to construct a tunnel, as it will be more desirable and will 
better serve the purpose of the Board. After an extended 
discussion the commissioners decided to require bidders 
to guarantee their apparatus to supply 6,000,000 gallons 
of water every 24 hours, and to raise 80,000,000 
pounds one foot by 100 pounds of coal. Mr. Hall 
thought that the ~— speed should be 110 feet per 
minute instead of 90, as required by the specifications. 
Com. Wotkyns offered the following su ion, which 
was orde incorporated in the specifications: ‘* Pro- 
vision shall be made by a suitable pipe-connection and 

| gates, so that in case of emergency the reservoir can be 
ut off and water pumped directly into the city distribut- 
ing system of pipes, the whole to be so arranged that any 
desired pressure can be uniformly maintained. The ma- 
chinery must be provided with the most approved regu- 
| lating devices for a these results.” On mo- 
tion of Com. Pierson the _ and specifications as 
amended were adopted. ey will be recopied and 
rinted, and one hundred copies will be furnished the 
pard. Bids willshortly be advertised for, and the open 
ing of spring will probably find the water-works in pro- 
cess of construction.—Troy Press. (Official paper.) 


City Engineer, Joseph P. Davis, of Boston, made his 
annual report to the rd of Aldermen of that city, 
last Monday evening. rding the condition of the 
Boston water supply, it is shown by his report that the 
average daily consumption from the Cochituate works 
for each month of the year 1878 was as follows: 


Gallons. Gallor 
for laying Bite ged: — ee ‘. Leadville, Col., gonmary. 2 —— = Bons 25,620,000 
finding it di it to n ‘or of sol- February .... 2 7 ugu 24,679,600 
them tiated F the ; SN abv gi i's vic 21,019,500 September 24,469,700 
Fea a ether, have nego for the purchase | jor. 21,628,200 October - 24,100,700 


gs of base bullion, which they design 
instead of ae lead, there not bei sufficient of 
in the market for their use, and high rates 
t and the delay in getting it in has induced them 
to resort to this e t. 
Leadville will then be the onl 
has water-works with mains sp 


A committee was appointed by the Town Council of 
See eat epee ea tee 
reserv or 

ee wie san tale oo re from the 
in the several wards of city; said test 
through 100 feet, 150 feet and 
reservoir the amount 
; ve it filled as 

by having the 
=r filled, and report the several tests to this 
The committee consists of the Mayor, Chief 
Engineer of Fire Department and several Councilmen. 
Probably the most oe a system for a 


y now 
of Rio de Janeiro. It is 
The 


if 


a 


city in the world that 


with silver. 


- 
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The lons for the year, a 


Brazilian’ *¥™ mot the 
ade im 


~ and for supplying 


Vues . 22,200,600 
....«..23,360,600 December 22,298,500 
the daily average consumption for the year 
23,205,700 gallons, an increase of 13.2 per cent. over 
the consumption of 1877. The greater portion of the 
wry has been delivered thro the Cochituate con- 
; the new conduit from Farm pond has been used 
to convey water to Chestnut Hill reservoir 52 days in all, 
and has delivered 753,800,000 ons, equal to a daily 
| supply for the year of 2,065, gallons, The average 
daily sony ares by the high-service engines for 
the year is 2,063, gallons, an increase of 20 per 
cent. over that of 1877. This increase is not due to a 
corresponding increase in the water-takers, but results 
almost entirely from more extrav t use and reckless 
| waste ; and, unless effective means be taken to check it, 
ill be called upon soon to make large outlays 
for new main pipes and new h service works. This 
question of waste of water will be more fully considered 
in the annual re to the water board. Seven miles of 
ey a have laid. The total amount = at 
| the Mystic station during the year has been 3,114,371,- 
ions, equal to a daily average of 8,532,524 gal- 
t increase only above the con- 
ear. ites have been 
the bution in Charlestown, 
Boston with Cochituate water. 


ooo CO 


mee ies 


BRIDGES. 


Ausable, Mich., wants to borrow the money to build 
a bridge over the river at that place. 


A $6,400 wrought-iron lift over the Erie Canal 
at Brown street, Rochester, N. Y., is to be 


built ve 
soon. We have no particulars about its being adsertned. 


A 110-foot of the iron of the Chicago & 
| Alton Railroad at Wilmington, broke on the 87th 
ult. during the passage of a train of empty coal cars. 
| No one was injured. 


Sue santees Se ee — Aaa, late Coteau 
Ottawa Junction Railway, have, said, completed | 
arrangements for building over 


aah chaps cab cnn | 


The two and one-half times the strain-load. 


| being at the head of navigation on the 


1 


the pipe-house, the two additions making the total load 
e elastic limit 
of the iron being far exceeded by a constant load, fail- 
ure became a certainty, and only a question of time. 


On Saturday evening, Feb. 22, a meeting was held of 

a committee consisting of President G. H. Watrcus, 
Superintendent E. M. Reed, and Director E. H. Trow 
bridge, representing the New York, New Haven and 
Hartford Railroad Company, and Commissioners P. 
Chatfield and J. W. Pond and City Engineer C. E. 
Fowler, representing the city of New Haven, to con 
sider plans and estimates for the proposed new iron 
bridge at the Lamberton street crossing of the railroad. 
Three designs for the bridge were considered, one pre- 

i by Mr. Reed, and the other two by Assistant City 

ineer A. B. Hill. The estimated expense of the 
bridge. abutments, retaining walls, and ling, 
from $15,000 to $25,000, according to the wien adapted 
and manner of doing the work. he construction of a 
sewer in Lamberton street, which was recommended by 
the Commissioners some time ago, would provide an 
outlet for the surface water in the cut, as it is proposed 
to lower the tracks about seven feet, and save a on 
amount im the «xpense. No action was taken, and the 
committee will wait the action of the Court of Common 
Council in reference to the sewer, before proceeding 
further. 


There is no engineering work in which absolute ac 
curacy in specification and absolute reliability in quahty 
of material are more vitally necessary than in bridge 
pany The most appalling railway disasters on 
record have resulted from the failure of bridges. We 
shall publish next week the report of the Connecticut 
Railway Commissioners on the Tariffville disaster, which 
develops some important facts and considerations in 
regard to this class of constructive work. Meantime, as 
illustrating the dangers that attend lack of skill or the 
use of faulty materials in bridge building, we give the 
following suggestive note, sent us by a correspondent at 
Iowa City, Ia.: ‘In November last the King Bridge 
Company of Cleveland entered into an agreement with 
the Burlington, Cedar Rapids & Northern Railway 
Company and the City Council of Lowa City conjointly 
to erect an iron bridge at Iowa City, to carry a street 
over the depot ground of the lattercompany. One arti- 
cle of the contract required that the girders should be 
capable of withstanding a strain of 50,000 pounds. 
When the bridge was ready it was taken to the Ameri- 
can Bridge Company’s testing machine, at Chicago, for 
examination, there being no machine of the kind at 
Cleveland capable of making the tests satisfactorily. 
This examination resulted in the rejection of about half 
of the material. Duplicates of the pieces not passin; 
muster were supplied, but they failed to reach the ounek 
of excellence required by the contract, and a third trial 
has not succeeded in furnishing a complete bridge. 
Most of the defective materm! failed under a strain of 
40,000 pounds, and some of it broke with 35,000 

minds. Iowa City has been very much inconvenienced 

vy this delay in getting up the bridge, for it interrupts 
the traffic on one of the principal streets. The council 
have shown great forbearance toward the bridge com- 
= in extending the time for the completion of the 

ridge; but their patience is about exhausted, and should 
the structure not be raised and ready for business by the 
5th of March, a penalty of $25 a day will be enforced 
against the contractor.”—Railway Age, Feb. 20. 

‘ See 


RAILROADS, 


The extension of the Albia (Ia.) Branch of the C.. B. 
& Q. R. R., is being located to Des Moines, by Alex. “ 
Tracy, C. E. 


W. L. Scott, of Erie, Pa., is reported to have a con- 
tract for a tunnel under the Detroit River for the Can- 
ada Southern Railroad. 


The Helena, Alpine & Elk Mountain Railroad Com- 
ny isa new organization to build a railroad from 
elena, Lake County, Col., to Gunnison City. 


Railroad stockholders will be ititerested in a decision 
— given by the Supreme Court of the United States. 
t is held that in the case of municipal eid to railroads, 
the recital printed on bonds that the «lection required 
by law was duly held is sufficient in the hands of an in- 
nocent holder to estop the municipality from offering to 
show that no such election took place. 


Colonel Huntoon, Chief Engineer of the Scioto Valley 
Railroad, and a member of the Paint Valley Board of 
Directors, has been in conference with the railroad au- 
thorities and leading citizens of Hillsboro, O., in regard 
to building a branch of the Columbus & Maysville Rail- 
way from that city to Chillicothe. The great impor- 
tance and urgent necessity of a connecting link to the 
coal-fields and the East is conceded, but no definite plan 
was agreed upon. 


SouTH AMERICAN RAILROAD SCHEME.—South Amer- 
ica is to have another rai scheme under the man- 
tof American contractors. A New England 

firm has just completed a contract for the survey and 
construction of a narrow-gauge road in Colombia, 8. A. 
It is to run from Honda to La Dcrado, the latter place 
Magdalena 

River. The distance is about 33 miles. Honda is with- 


in 100 miles of Bogota, the capital of Colombia, and be- 


is 


| tween these two points a railroad is already constructed. 


At present the only means of tion between 
the capital and intended terminus is by pack mule. 
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dary of the State, with such branches as may be here- 
after de: , to be known as the Central division. 
Third. A line connecting Minneapolis with and extend- 
ing into the region of eer Vee northerly of the 
St. Vincent extension of the St. Paul & Pacific road, 
and thence toward the northern boundary of the State, 
to be known as the Northern division of said road. 
Minneapolis is to be the principal place of business of 
said company, and the capital stock originally fixed at 


#1,500,000, is by these amended articles reduced to 
$250,000, 


Virginia has passed the bill to sell the James River 
& Kanawha Canal. The Richmond & Allegheny 
Railroad Company purchase everything, canal, water 
power, tide-water eonnections and 


ocks and the | 


ENGINEERING NEWS. 


sold at auction, obtained for $24,000 the second in size | 


buildi: It cost 867.48, The 
chaser finds himself ine eae — of about 800,- | 


000 pounds of w: t iron, an immense tity of gas 
and water pipe, lines of, seieeed ance about 
800,000 of cast iron, over 3,000,000 feet of 
white pine lumber, about 1,000,000 feet of yellow pine 
lumber, over 700,000 feet of tin , 150,000 square 
feet of glass and more than 6,000 perches of stone. As 
he is a car-builder, and will be able to utilize his pur- 
chases, he doubtless congratulates himself that he has 
made a protitable investment. 


COMMERCIAL AND FINANCIAL NOTES. 


wharves of Richmond for about $2,000,000, The struc-_ 


tures alone cost originally $12,000,000, and all cost 18,- 
000,000, The purchase = the company a ed 
road-bed of 250 miles, and will give the C. & O. Rail- 
road an outlet to the sea from the coal fields by descend- 
ing grades. The new company undertake to build the 
entire line in twenty months, with steel rails and thor- 
ough equipment. ne company has several Ohio men 
in it, among them Henry Miller, of Columbus, and Gen. 
Thomas Ewing, also Senators Blaine and Jones, Jas. R. 
Keene and Leon Bocock, J. H. Miles, of New York, 
Hugh McCullough and other well-known men, and some 
prominent men in Virginia. The purchase is purely a 
business matter. The company is to — in the Vir- 

inia Treasury a half million of U. 8. four per-cent. 
»onds to be forfeited if the road is not complete and in 
running order in twenty months from commencement 
of work, which must be in 120 days. Those interested 
think there are millions in it, but they have to spend 
large sums before realizing a cent. H.C. Parsons, for- 
merly of Huntington, is Vice-President of the new com- 
pany. 
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MINING. 


A large vein of coal has been discovered in Cattarau- 
gus county, in this State. 


There is said to be a million tons of low-grade ore 
now lying useless on the dumps at Leadville. 


The aggregate yield of bullion for the year 1878, of 
the Western States and Territories, including British 
Columbia, was as follows: Gold, $38,956,231; silver, 
$38,746,301: lead, $3,452,000,’ Colorado, Montana 
and California show an increase in production over 
1877; Utah a decrease. 


CuicaGo, Feb. 26.—There is considerable excitement 
on the reported discovery of gold near Marinette, in 
Menonville County(4. Hon. Ike Stephenson, a prominent 
citizen of that place, says that out of three specimens of 
ore taken from the mine one yielded $16 gold and silver 

er ton, another $24, and the third $29. There have 
Seon 75,000 tons of iron ore shipped from the mine in 
the past season, which undoubtedly contained much 
gold and silver. 


The Salt Lake Tribune of a recent date tells the fol- 
lowing wonderful story of the sale of a half-interest in a 
Utah silver mine. It has a genuine Leadville ring to it: 
‘*On Monday evening, Alexander Majors received a dis- 
patch from Jay Gould, of New York, who is now in 
Chicago, stating that the contract for the sale of the 
Great Horn-Silver mine, Frisco, Utah, had been signed 
by all the parties in interest. The sale, it seems, is for 


—the largest sale that has taken place on the Pacific 


Coast in the past seven years. It is the purpose of the | 
The actual | 


owners to stock the mine for $10,000,000. 
net amount in sight to-day is $15,000,000, which is 
something unparalleled in the history of any minin 

enterprise in the world. Mines usually are stockec 
for ive times more than they show, but this is a 
worthy exception. The management will remain 
in the hands of the original owners for the pres- 
ent, and the facilities for working will be increased to 
the requirements of the mine. he company contem- 
slate erecting twelve or fifteen furnaces, and will pro- 
Base one hundred tons of bullion per day with the 
greatest ease. The Utah Southern Railroad will be ex- 
tended to the mine and smelters by July, thus rendering 
easy communication with the outside world and giving 
every facility for the cheap transportation of bullion, 
ore, coke and coal. A city of from eight to ten thou- 
sand inhabitants will undoubtedly spring up in the 
vicinity of the mine and smelters, and Southern Utah 
will take its place among the first silver-producing sec- 
tions of the world. Salt Lake will, of course, remain 


as it is to-day, the money centre of this rich territory, | 


and reap immense benefits from all these contemplated 
improvements.’ 
MISCELLANEOUS. 
Chicago owes $21,130,000, 


The defalcation of the Oswego County (N. Y.) Treas- 
urer, Luther H. Conklin, is $111,867. 


Lincoun, Neb., Feb. 21.—The Senate passed a bill ap- 
p-opriating $75,000 for the new capitol wing. 


The Monroe County (Mich.) Court-House was burned 
on the evening of the 27th ult: It dost $40,000; cause 
of fire, defective flue. 


The Peru Steel and [ron Co., of No. 91 Reade street, 
and Clintonville, N. Y., has failed with total liabilities 
of $250,000 at least. F. J. Dominick has been appoint- 
ed Receiver. ; 


A telegraph wire is to be erected, by order of the Gov- | 


ernor-General of Turkestan, from Tokmak to the Valley 
of the At Basha, south of the river Naryn, and close to 
the Kashgarian frontier. 


A Newark (N. J.) edge-tool manufacturer, who is ship- 

ng hatchets, axes, etc., to Sheffield, England, says that 

is Sheftield orders have been more uniform and regular 
than those received from any section of our own coun- 
try. This is quite as great a marvel as * carrying coals 
t> Newcastle.” 


| Bank of Montreal Agency advanced its 
one-half of the mine, for the consideration of $2,500,000 | 


| lish standard, making the value of 4121¢-grain silver | of this city, and Getine’d Ser te Belbhhien @%) 


New York, Feb. 28, 1879. 

The stock market during the week has been unusually 
irregular and unsettled, with a fair degree of activity. 
The prices have generally been well maintained, and 
last evening closed firm. Government bonds have been 
very active, there being not only alarge demand for the 
new 5s and 6s of 1881, but also for the 414 per cents., 
and the 4 per cent. consols. At the Stock Exchange the 
sales yesterday were £285,000, of which $160,000 were 
4\¢ per cents. and $100,000 were 6s of 1881. The clos- 
ing prices show an advance of }¢ per cent. for the cou- 
pon 5-20s of 1867, the new 5s and the registered 4 per 
cent. consols. On Monday, the Secretary of the Treasury | 
issued the ninetieth call for the redemption of 5-20 bonds | 
of 1865, consols of 1867, The call is for $20,000,000, of 
which $13,000,000 are coupon and $7,000,000 registered 
bonds, making #250,000,000 notified for redemption 
since Jan. 1.——More attention has been paid to State | 
bonds during the week, Louisiana consols continuing | 
active, the sales at the Stock Exchange yesterday ag- 
gregating $101,000, at 491¢@48%, closing at 49, the 
closing street quotation being 49{@4914. District of 
Columbia 3-65s were remarkably active, the transac- 
tions at the Stock Exchange yesterday amounting to 
$367,000 at 8215@83%, closing at 83; the advance in 
price and large dealing being ascribed partly to the 
speculative interest in these bonds on account of pro- 
posed legislation by Congress providing for a sinking 
fund.——'Transactions in city bank stocks continue 
light.—— Money has ruled very irregularly during the 
week, the fluctuations yesterday being a fair example. 
Loans early in the day were made at 31¢@4) 
per cent. on call, secured by the usual Stock 
Exchange collaterals, from which the rate advanced | 
later to 5 per cent., with a few transactions as high as 6 
per cent.; after the market had been supplied, the rate 
declined to 4 per cent., at which it closed. There is no | 
change in the rate on Governments, transactions con- | 
tinuing to be made at 1@2 per cent.—Sterling ex- 
change shows a slight advance, On Wednesday, the 
rates to 
4.8614 and 4.891¢, and on yesterday all the prime 
drawers advanced posted rates to 4.8614 and 4.8914. 
The actual rates are up to 4.85%; and 4.883/.—Bar 
silver in London has dropped to 49d. per ounce, Eng- 





dollar here about 83!¢ cents.——At the regular meeting | 
of the Directors of the Bank of England yesterday, no | 
change was made in the nominal rate of discount, which | 
continues at 3 per cent., and which is still above the 
| market rates. | 
On Wednesday, the Delaware, Lackawanna & West- | 
erv Railroad Company sold 100,000 tons of Scranton 
coal at auction. The sale was largely atténded and the | 
bidding brisk, but the prices obtained were lower on all 
grades except chestnut than those received at the last 
sale in January. Egg coal sold at an average price of 
$2.27! per ton, the lowest figure at whicu this grade 
| of anthracite coal ever sold in this city. Chestnut sold 
at an average of $2.421¢ per ton. The average on all 
| grades was $2.455, per ton against $2.501¢ last month, 
|adecline of 4%{ cents.——The Lehigh & Wilkesbarre 
| Coal Company have issued their circular for March, 
| showing an average reduction in prices of about five | 
| conte per ton from previous quotations. The monthly | 
| circular of the Pennsylvania Coal Co., just issued, | 
'shows an average reduction in price on all grades 
‘of about ten cents per ton, The Delaware & Hudson 
| Canal Company have not issued any circular, but the 
| company will ‘‘ meet the market” with a reduction in 
| prices of from five to ten cents per ton. ——A letter was 
received by President Franklin Edson, of the Produce 
Exchange, from the Liverpool correspondents of the 
Exchange on Menday, which says: ‘“‘ We note with inter- 
est your remarks as to the cental system, and we have 
little doubt that a mercantile people like yours, having 
already a decimal coinage, will speedily adopt decimal 
| weights. The formal notification of the order in coun- 
cil has been issued, which legalizes the use of 100 pounds 
as cental or ner hundredweight, the italicised words 
being an unexpected but very welcome advance upon 
| our present position, The old mast in the nature of 
| things give place to the new, andere long an Act of. 


The successful bidder for Machinery Hall, which was’ Parliament will be obtained which will make 100 mean 
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100, and cause the old fifty-six pounds, twenty-eight 
pounds, fourteen pounds and seven pounds to disappear, 
and be replaced by fifty, twenty, ten and five pounds. 
We trust you will not relax your valuable efforts to 
wheel into line with Liverpool and ’Frisco.” 

On Tuesday, private information was received from 
Ottawa that the Hon. Mr. Joly, Premier of the Province 
of Quebec, had obtained a loan of $3,000,000 in New 
York on more favorable terms than could be made in 
England. The loan consists of that amount of 5 per 
cent. gold bonds, issued by the Province of Quebec 
(which includes the city of Montreal). The bonds were 
competed for by English and American houses, and 
were secured by a syndicate which includes the Bank of 
Montreal, Kuhn, Loeb & Co. and Winslow, Lanier & 
Co., which took them for the New York market. It in- 
dicates a great change in affairs in the last few years, 
that any city or part of the United States should be 
sought as the lender of money to the world, where for- 
merly the whole country had been suppliant borrowers. 
A report from the liquidator of the Glasgow Bank, pre- 
sented at a meeting in London on the 26th inst., antici- 
pates that all the creditors will be paid in full, if, as is 
believed, the House of Lords confirms the decision of the 
Scotch Judges concerning the liability of the Trustees 
for the shares registered in their names.——A meeting 
of merchants and manufacturers was held at the Cooper 
Institute, last evening, ‘‘ for the purpose of making a con- 
certed movement to get the trade of South America 
and Mexico and to avail themselves of he new 
markets opening there.” Mr. Peter Cooper occupied 
the chair, and addresses in favor of the above object 
were delivered by Gen. Bussey, of the New Orleans 
Chamber of Commerce, Co!. Conkling and others.—— 
The amendment to the Army Appropriation which was 
passed by the Senate on Monday, just as it came from 
the House, allowing railroad companies to do a general 
telegraph business, is uf great importance to the com- 
mercial public. The section is as follows: Telegrams 
are authorized to be transmitted by railroad companies 
which have telegraph lines, and which shall file their 
written acceptance of the restrictions and obligations 
imposed on telegraph companies by Title 65 of the Re- 
vised Statutes, for the Government and for the general 
public, at rates to be fixed by the Government accord- 
ing to the provisions of Title 65 of the Revised Statutes. 
——The overland shipment of treasure through the ex- 
press company at San Francisco for the first half of Feb- 
ruary amounted to $202,026.——The Hungarian mint 
has now followed the example set by that of Vienna, 
and refuses to accept any more silver bullion. Theconse- 
quence is that the directors of the Austro-Hungarian 
Bank in Pesth also are no longer bound to exchange 
silver bullion for notes. ——-The beginning of a new en- 
terprise was marked by the arrival on Tuesday last of 
the steamship ‘* Derwentwater,” at Perth Amboy, from 
the Mediterranean with a consignment of 1,400 tons 
iron ore from Bone, Algiers, to Bowring & Archibald, 


Iron Works. This is the first cargo of the kind ever re- 
ceived here, and will be followed by others, as a num- 
ber of vessels have been chartered for the purpose, 
some of which are now on their way. The quality of 
the iron is considered desirable for working in with 
steel under the Bessemer process for railroad purposes, 
and it is said the combined material produces a very du- 
rable tail.——Southern mechanic skilled labor, after all, 
is making some headway, in spite of the many obstacles 
it has to encounter. The construction of locomotive 
boilers is come to be one of the local industries of Mobile, 
for example, and the manufacturers claim that they can 
produce as good an article as can be procured at the 
North at much less cost. There is still a hopeful future 
for railroad enterprise in the South, and there is no rea- 
son why the machine shops, like those at Mobile, should 
not profit by it. 


MARKETS.—At a meeting of delegates from the lead- 
ing bar-iron mills of the Atlantic States, held in Phila- 
delphia, on Feb. 21, the following resolutions were 
passed : 

Resolved, That a committee of seven be ited to re- 
vise the Eastern schedule of extra prices for bar, rod, band, 


scroll, oval, hoop and other irons, and to submit the same to 
bara ong or final action at a meeting to be called for 


S Revision be requested to 
confer with bar manufacturers of the West and other dis- 


tricts of the cou , with a view to securing a uniform clas- 
sification of prices for extra sizes. 


The prevailing sentiment of the meeting was that of 
hopefulness for the future. It was clearly shown that 
stocks of both materials and finished iron were greatly 
reduced; that the general business of the country was 
improving; that wit ie resumption, our increasing 
exports, the heavy /Western and Southern crops, 
abundant and cheap money, added to the present and 
impending contracts for railroads, cars and other indus- 
tries, a largely increased business upon a firm basis waa 
well nigh assured for 1879. 
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Charleston Harbor, $200,000; Savannah Harbor, 


* | Bridge, constructed by the King Bridge Co., and 


| copied by us from the Railway Age, of Feb. 20, in 


Tribune Building, New York City. 





GEO. H. FROST, Proprietor. 
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SATURDAY, 


THE expiration of the Forty-fifth Congress with- | 
out passing the usual appropriation bills for legis- | 
lative, executive and judicial expenses for the year 
ending June 30, 1880, and for the support of the 
army for the same year has compelled the Presi- 
dent to call an extra session,to convene on the 18th 
day of this month. 
— oe ee oe 
THE proposed conversion of that portion of Cen- 
tral Park, now used as a ball ground, into a parade 
ground for the National Guard is very strongly 
and properly opposed by the Department of Pub- | 
lic Parks, and on Wednesday a resolution was 
adopted against the passage of a bill with that ob- 





our last issue, Page 71, the King Bridge Co. state 
that the delay in construction was solely on ac- 
count of the failure of the Lake Erie Iron Co. to 


furnish suitable iron in time; the tests made in 


Chicago were satisfactory, showing the iron up to 
required strain of 50,000 pounds, except one bar, 
which broke in the middle at 46,000 pounds, but 
which was replaced by a new and satisfactory bar. 
The King Company claim that their bridges are 
constructed of the best materials, and by competent 
engineers, but that their success in securing con- 
tracts has aroused the jealousy of their competitors, 
and hence the numerous attacks upon their manu- 
factures. 

M. DE FREYCINET, the Minister of Public Works 
for France, in his report to the late President of 


the Republic, declared that it would be impossible 


for him to carry out the gigantic public works 
mapped out for France—the construction of roads 


$100,000; Mobile Harbor, $100,000; Galveston Har- 
bor, $100,500; for harbor of refuge on Pacific 
Coast, $150,000. 
—_ ~- oe Seem . 

ANOTHER instance of State authorities being bad- 
ly deceived in the character of work for which the 
public pays dearly, is furnished by the unsafe con- 
dition of the piers on which rests the dome of the 
new capitol building at Hartford, Conn. The 
specifications called for piers of solid granite, but 
they are only exterior courses of granite filled in 
with brick. Had even this been done properly 
there probably would have been no settling of the 
dome. The whole difficulty is with the granite. 
Instead of plane surfaces, which would bring the 
blocks together, making close joints, the outer 
edges, where exposed to view only, are dressed to 
match, so that the horizontal and lateral joints on 
the face of the piers look like good works. An ex- 
amination, however, discloses that the stones were 
actually gouged out, so that the whole bearing of 
the heavy tower rests upon the outer edges of the 


and bridges, railways, docks and seaports, im- 
provements, etc.—with the existing government 
staff of engineers and surveyors. The reply has 
been an authorization for him to engage 150 pri- 
vate civil engineers and some 200 inspectors and 
clerks of the works. This is taken to indicate a 
disposition on the part of the Executive of France 
to give an impulse to manufacturing industries 
through the prosecution of projected works of 
| great benefit to trade, especially that in iron in all 
its branches. 


granite blocks. In many places where pieces of 
granite have been chipped off, itappears that with- 
in two inches of the surface there is space enough 
to admit the fingers of a man’s hand. The whole 
work is reported to be of the most shoddy and dis- 
graceful character, and to be an entire ignoring of 
every detail of the specifications. Mr. Brown, 
under whose superintendence the work was done, 
is dead, and the way matters look now he is likely 
to furnish the scape-goat on whom will be laid the 


ject now before the Legislature. 
++ ooo 

In two different issues of ENGINEERING NEWs, 
Vol. 5, short notes referring to a suit for infringe- 
ment of patent between the Holly Manufacturing 
Company, of Lockport, N. Y., and Union City, 
Ind., were published ; the subject excited con- 
siderable interest at the time among Water-Works 
men, and this week we give the final decision of 
the Court in full. 


ep ee eee 

THE Surgeon-General of the United States, with 
the approval of. President Hayes, on Wednesday, 
ordered a quarantine against vessels from the 


asks for an official statement showing the actual 


blame of this disgraceful job. Already the con- 
tractor has testified that Brown ordered him to do 
the work poorly. He, bowever, went on and did 
it without appealing to Brown's masters. 
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A St. Louis correspondent of ENGINEERING NEWs 


average reduction of fire insurance in towns that 
have established fire-pressure water-works. At the 
office of the National Board of Fire Underwriters 
here it is stated that no statistics have been 
_ collated on the point in question. That there never 
| was any regular established rate of difference be- 
tween cities or towns based on the presence or 
absence of fire-pressure water-works. But former- 
ly, when the National Board had control of insur- 
ance rates, committees were appointed to view 
cities, who always took into consideration all ques- 
tions of their water supply in establishing rates. Of 
late. however,in thesharp competition of companies, 
and close cutting of rates, the matter has passed 
beyond the control of the National Board. And 
now there is often little discrimination in rates as 
affected by the presence of fire pressure water- 


PERSONAL. 


Black Sea or Sea of Azof, or from the Mediter- 
ranean or Red Seas, having on board articles liable 

,to convey infection from Southern Russia. Alarm- 
ing rumors prevail in Constantinople of the pro- 
gress of the plague in Astrakhan. 


——— a mere 

THE Commerce and Navigation Committee at Al- 
bany, has under consideration a bill authorizing cer- 
tain parties therein named to construct an island not 
to exceed 10 acres in extent, on Robbin’s Reef in 
New York Bay around the light-house now there. 
It is to be constructed so as not to interfere with 
navigation. surrounded with a wall or border of 
stone to prevent the washing of earth therefrom 
into the channel or waters of the bay. 


a A ee 





M. Joseph Farcot has been elected President of 
the French Institution of Civil Engineers. 





i Clinton Gardner, General Superintendent of the 
Pennsylvania Central Railroad, will succeed Mr. 


Prescott as Superintendent of the Hoosac Tunnel. 


The names ‘of C. S. Brackenridge and D. L. 
Harding are mentioned in connection with the City 
Engineership of Fort Wayne, Ind., made vacant 
by the death of John Ryall, Esq. 


Hon. D. L. King, of Akron, Ohio, Secretary of 
| the Akron Sewer Pipe Co.. of that city, and Presi- 
dent of the Valley Railroad of Ohio, was at tKe 


AMONG the proposals this week is that of the 
New York, Lake Erie & Western Railroad for a 
new depot and machine shops at Buffalo. The/| 
depot is to be on the southeast corner of Exchange | 
and Michigan streets, occupying a space 110 by 52) 
feet. It will be built of brick, with stone columns, | 


works in the struggle between companies for new 
business. Our correspondent states that on inquiry 
among local agents in towns that put in high pres- 
sure water-works, the reduction runs to 30 per 
cent. in brick towns, and 33 to 35 per cent. in 


Fifth Avenue Hotel, in this city, yesterday. 


Eberhard Faber, the founder and head of the 
lead-pencil house of A. W. Faber in the United 
| States, died at his residence in this city on Sunday 
| last, in the 57th year of his age. He was born at 
| Stein, in Bavaria, and was the grandson of A. W. 


and trimmings three stories high, with a mansard towns build largely of yor ibe 


roof, and is intended to be one of the handsomest! Tye River and Harbor bill, as passed by Con- 


and most substantial depots in the United States. gress, appropriates over $7,000,000, in addition to 
> +9 02 


WE call the attention of our readers interested 





Faber, who was the son of Casper Faber, who first 

began the manufacture of Faber’s pencils in 1761. 

In 1851 Eberhard Faber opened the branch house 

of A. W. Faber here, and in 1861 he built the first 

lead-pencil manufactory ever seen in America. 

His original plans were subsequently altered so as 

include the manufacture of penholders, rubber 

| goods, gold pens and almost every article con- 

nected with the stationery trade. 
Admiral Ammen, of the United States Navy, 
| will be chosen as the first delegate of our govern- 





the provision to pay to Captain Eads $750,000 for 


: : | the jetties at the mouth of the Mississippi. It 
= ee = alberta as — in Ge) made some alterations in the terms of the contract 
powsind an wove ee se inven ih ansther | with him, requiring the same depth as the original 
— oes oe wa aes - , ren oa on } contract required, but not the same width, and 
te a —— « " ee | also paying him for each foot of depth instead of 
oa ee eee OF Baw pumping ma | cach two feet. It also contained a provision for a 
Ghinery or the water-works of that city. Weare bridge over the Arkansas River at Little Rock. 


indebted to chief engineers A. L. Anderson and The most important appropriations embodied in 


W. E. Cutshaw, of the’ respective cities, for the! 11. pill are as follows: 
early forwarding of these proposals. 


ment at the International Congress that Mr. Ferdi- 
| nand de Lesseps has called to meet at Paris, May 





Ne ee NEW YORK. | 15, to decide upon the best route for the inter- 
Tue Toledo Blade claims for Mr. Alfred Wilkin, | Hel Gat.------ $250,000 | Flushing Bay... ....820.009 | oceanic canal across the American isthius, and 


: | Harlem River.... 100,000 
ef Toledo, the invention of an appliance for the | Hudson River...- 40,000 


raising of grain b ospheric pressure, Masachusetts.—Boston, $50,000. |Commodore Selfridge, who is now with the Medi- 
which will do ‘setae nee tie id of Seetoete. The| Coanecticut.—Stonington, $40,000. | terranean Sqnadron at Villefranche, will probably 
| Rhode Island.—Providence, 60,000. 4 ; 
model which Mr. Wilkin has used so far isdescribed' Maryland.—Baltimore, $160,000. also be selected for this honor, as well as Com- 
as asmall, rudely constructed air-pump. Connected| About $200,000 for improvement on the Dela- mander Lull and A. G. Menocal, a civi] engineer 
with the pump is a one inch tin pipe, syphon! ware River, from Philadelphia to Trenton; Sault in the United States Navy. The American Geo- 
shaped, and at the elbow or top (some three feet | Ste. Mary Canal and lake above, $250,000; Ohio — graphical Society of New York has been invited to 
above the pump) isa cylinder somewhat largerthan River; $250,000, of which amount not exceeding send delegates, and the President, Judge Daly, 
the pipe, and connecting both parts of it. Inside | $100,000 to be applied to work on the Davis Dam; has the matter under consideration. The United 
of this isa smaller perforated cylinder, while at! for Fox and Wisconsin River improvements, $150,-| States Board of Trade will appoint Nathan Apple- 
the lower end of it is a valve through which the | 000; for improvement of Yellowstone River, $30,- ton and Frederick M. Kelly, a gentleman weil- 
grain drops out. The other arm of the syphon is! 000; Great Kanawha, $150,000; Tennessee, includ-| known in the history of the explorations of the 
extended down jnto the grain pile, \ing Mussel Shoals, $210,000: Norfolk, $75,000 ;/ isthmus for many years, and representatives of 





| take steps to form a company and begin work. 
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the Chambers of Commerce of some of the impor- 
tant cities of the country may be expected. 

Joho Ryall, City Civil Engineer of Fort Wayne, 
died on the Ist inst., at his residence, No. 324 West 
Jefferson street, of lung fever, after an illness of 
several weeks. Mr. Ryall was a native of Kill- 
maine, King’s County, Lreland, and in his early 
manhood became a civil engineer. He was for 
some time a member of the British Corps of En- 
gineers, operating on the Shannon River in Ireland. 
When about twenty-five years of age he emigrated 
to America, locating in Canada, where he engaged 
in his chosen profession for several years. While 
in Canada he was married to the lady who survives 
as his widow. About twenty years since he re 
moved to Fort Wayne, where he resided ever 
since. He was in the employ of the Pittsburgh, 
Fort Wayne & Chicago Railway as a civil en- 
yineer from the time of his arrival until May, 1875, 
when he was elected, by the Council, City Civil 
Engineer. He was reélected in May, 1877, and was 
just finishing his second term at the time of his 
death. Mr. Ryall leaves a wife, four sons and a 
daughter. His age was forty-eight. 


Mr. R. G. Hatfield, who recently died in Brook- 
lyn, after a short illness, was one of the best known 
and most respected architects of New York. He 
was a member of the American Society of Civil 
Engineers, and had been for many years Treas- 
urer of the American Institute of Architects. He 
was born in Elizabeth, N. J., in 1815, ard his first 
training was as a carpenter and builder. Among 
the best known of the buildings of which he was 
the architect are the City Bank and the Seamen's 
Savings Bank, in Wall street, the Knickerbocker 
Insurance Company's building, corner of Broad- 
way and Park Place, and the building at Nos. 31 
and 33 Broad street. His was the design for the roof 
of the Grand Central Depot, in this city—an arched 
iron roof of great span and boldness of construc- 
tion; the part of that building which does most 
credit to its designers. The thoroughness and ac- 
curacy of his work and his clear sense of practical 
requirements are well shown in his work on ** The 
Theory of Transverse Strains and its Application 
in the Construction of Buildings.’”’’ He wrote and 
printed a number of other papers on professional 
and kindred subjects, the earliest being ‘*The 
American House-Carpenter.” and the latest an ar- 
ticle on the Old Mill at Newport,” which ap- 
peared the very day of his death in Scribner's 
Magazine. It supports the theory that the famous 
tower at Newport, R. L., commonly called the 
Old Mill, is reaNy the remains of a baptistry built 
by the Northmen in the tenth or eleventh century. 

Deeper ee 
BOOK NOTICES. 


Voussork ARCHES, APPLIED TO STUNE BRIDGES, 
TUNNELS, DOMES AND GROINED ARCHES, BY WM. Cain, 
C. E. New York. D. Van Nostrand. 50 cts, 


This little book—No. 42 of Van Nostrand’s 
Science Series—is reprinted from recent number's 
of the Engineering Magazine, and is a continu- 
ation of No. 12, entitled, ** A Theory of Voussoir 
Arches,” which the author now refers to as 
Part I. Indeed these two parts are so closely con- 
nected, this one beinga supplement and comple- 
tion of the first part, and the first part being re- 
ferred to so frequently here for illustrations and 
formule, that the possessor of No. 12 ought to get 
this one, and the purchaser of No. 42 must, per- 
force, read No, 12 first. There is much that is of 
value in the pages of this book. The treatment of 
spandrel thrust leads naturally to the consideration 
of horizontal or conjugate pressure of earth as it 
affects the stability of an arch ring loaded with 
such material, aud thus we have a rational treat- 
ment of culvert and other large arches under em- 
bankments or in similar positiens, and of tunnels, 
The theory of earth pressures evolved by Professor 
Rankine in his Applied Mechanics and Civil En- 
gineering is adopted as giving good results; and 
Rankine’s formule are cited for use. By the way, 
we wish that the above admirable development (to 
our way of thinking) of the relation of the press- 
ures in a bank of earth could be more generally 
known and applied to the designing of retaining 
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walls, in place of the empirical method of bisecting 
the angle of repose and considering the prism of 
earth between the wall and the bisecting plane as 
the quantity sustained by the wall. 

Prof. Cain also treats the voussoirs as compressi- 
ble, and points out that the pressure need not be 
considered as necessarily distributed over the en- 
tire surface of contact of two stones, even on the 
assumption of a uniform variation of stress, but 
that a joint may open for a portion of its extent, 
the remaining surface of contact being compressed 
to a new inclination, so that the resultant press- 
ure, and hence the curve of equilibrium, may lie 
outside of the middle third of the depth of the arch 
ring without the stability of the structure being 
endangered. Evidently it is only with incompress- 
ible voussoirs that rotation can be conceived to 
take place about the inner or outer edge. Still, 
the author recommends that the arch-ring shall be 
made of such a thickness that no joint shall open 
at either edge, when the curve of equilibrium. will 
be contained in the middle third. Here he gets 
what is analogous to a factor of safety. That the 
centre of pressure may fall outside of the middle 
third of the base of a retaining wall, without en- 
dangering its stability, has long been known from 
actual examples, and is, of course, confirmatory of 
Prof. Cain’s treatment. 

The portions on groined and cloistered arches 
and on domes, while not of so much value to many, 
by reason of the infrequent use of such construc- 
tions, very fitly complete the subject. 

The graphical method of proof is used, but the 
well-known small size of this series rather inter- 
feres with the clearness of the diagrams by reduc- 
ing them to so confined a space. A little revision 
might have improved an occasional sentence and 


have rendered the meaning clearer. 
be et ee 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 


A meeting of the Society was held Wednesday 
evening, the 5th inst., at 104 E. Twentieth street. 
The chair was taken by Ashbel Welch, C. E., and 
there were present members: Haswell, Séarles, 
Adams, North, Emery, Raymond, Streidinger, 
Morison, Whitten of Holyoke, Mass.; Croes, Van 
Winkle, Prof. Compton, Andrews, Cooper, Baxter 
and Bogart.” After the approval of the minutes of 
the last meeting, Messrs. Morison and Cooper were 
appointed tellers to canvass the ballots for mem- 
bers. The Secretary read a communication from 
Moncure Robinson, Honorary Member A. 8S. C. E., 
on the subject of the original examinations and 
report in reference to plans for crossing the Alle- 
gheny Mountains; which was followed by some 
very interesting reminiscences of early engineer- 
ing in the Alleghenies, by the acting Chairman ; 
and remarks were also made by Messrs. Adams, 
Haswell and Searles. 

The discussion upon explosives, from last meet- 
ing, was continued by Messrs. Haswell, North and 
Streidinger. 

The following were declared elected : 

FOR MEMBERS. 

James E. Bell, Engineer Cincinnati Water-Works, 
Cincinnati, O. 

Thomas Egleston, Consulting Engineer and Professor 
of Mineralogy and Metallurgy, School of Mines, Colum- 
bia College, New York. 

aE Meigs, United States Civil Engineer, 
Upper Mississippi and Galena rivers, Washi! m, D. C. 

ane O, Osgood (elected Junior May 3, 1876), Divi- 
sion Engineer Pueblo & Arkansas Valley Railroad, 
Cafion City, Col. 

FOR ASSOCIATE, 

Alexander Gordon, General Manager Niles Tool 

Works, Cincinnati, O. 


FOR JUNIOR. 
James Pierson Allen, Civil Assistant Engineer, U. 8. 
Corps of Engineers, Charleston, 8. C. 


CORRESPONDENCE. 
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cation in a Chicago paper, and the advertisement 
was not inserted for a long time after it was sent - 
hence the change in time. We have received no 
bids yet, but as soon as they are all in will send 
you a list as requested. My experience is that 
ENGINEERING NEws is worth a dozen Chicago pa- 
pers to advertise sewer lettings. besides being very 
much cheaper. [am receiving calls for the speci 
fications from all parts of the United States and 
from Canada, and I notice that nearly all the par- 
ties read the advertisement in ENGINEERING 
NEwWs. Yours very truly, FRANK PELTON. 


MuscartIneg, lowa, Feb. 19, 1879. 
Eprrok ENGINEERING NEWS: 

In running pipe, what is the rule—to discharge a 
smaller into a large or a large into a smaller ? does 
it make any difference in the pressure? Say, for 
instance, we discharge two 8-inch pipes into one - 
inch pipe, will the velocity of stream let in as much 
water as though it had a greater area? P. W. M. 


PROVIDENCE, R. I., Feb. 28, 1879. 


| EpITOR ENGINEERING NEWS: 


Have you any work, in any language, giving- 
tables of natural lines, cosines, tangents and co- 
tangents to single seconds? Any information on 
this subject would be gladly received. F.N. W. 

[We do not know of any such work, If any of 
our readers do, we will be obliged for information. | 


New BrIGHTON, March 4, 1879. 
EDITOR ENGINEERING NEwSs : 

Will you please answer the following questions ‘ 
1. Is there any work on Suspension Bridges giving 
an analysis of strains in the different systems of 
suspension bridges? if so, what is the price of 
the work? 2. Has there ever been any description 
published of the ‘‘ stiffened” suspension bridge 
built by the American Bridge Company at Pitts- 
burgh ¢ ENGINEER. 

{1. We do not know of any. 

2. A description of the Point Bridge, written 
by E. Hemberle, C. E., the Engineer of the Ameri- 
can Bridge Company, together with a double-page 
plate, was published in ENGINEERING News, July 
8, 1876. It is now out of print. The Railroad 
Gazette, of this city, in its issues of March 15, 22 
and 29and April 8, 1878, also published a deserip- 
tion fully illustrated. We are informed that copies 
of each number can be obtained at 10 cents eacli. | 


PHILADELPHIA, March 1, 1879. 
EpttoR ENGINEERING NEWs: 

Will you do a favor to one of your subscribers 
by answering the following questions as soon as 
convenient? What is the very best American 
published encyclopedia? Is there more than one 
edition of Appleton’s? And if so, what are their 
dates, relative merits and prices? 

Yours, truly, J. PARKER SNow, 
405 Cherry street, Philadelphia. 

[The ajuestion as to the best American encyclo- 
pedia lies between The New American (Appleton’s) 
and Johnson's, and is one we hardly feel in a posi- 
tion to decide. The former, in sixteen volumes, is 
the last edition of Appleton’s, aud was published 
in 1873. Since then it has been brought down to 
a year back by the issue of annuals. Its price is 
$5.95 a volume. Johnson’s Encyclopedia, in four 
or eight volumes, is preferred by many, on ac- 
count of its greater compactness, while embracing 


_as many subjects as its rival. It is edited up to 
1876, and costs $60 to $65.—Eb. | 


Epitork ENGINEERING NEws : 

Please answer throngh your columns the follow- 
ing question: 

What is the best form of cross-section, and what 
material should be used in the construction of the 


| following work ? The water in a sewer of four feet 


City ENGINEER'S OFFICE, ' 
Des Morngs, Iowa, March 4, 1879. § 
EpItoR ENGINEERING NEWs: 

Yours of the ist inst. received. Our time for. 
receiving and opening bids has been put off until 
the 25th of March. The reasons for this are as fol- 
lows : Our ordinance requires that bids should be | 
received for twenty-six days after the first. publi- 


inside diameter, with moderate grades, must be 
taken down a grade of about one in twenty, for a 
distance of 600 feet. The present sewer is of brick 
and eightinches thick. The volume_of water is 
large, and frequently fills the sewer full. It prin- 


| cipally comes from a’vreek, for the diversion of 


which the sewer was built. The water must fre- 
quently contain considerable gravel, and also at 
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times much broken ice. The wear and tear on the 
part with moderate grades is plainly visible. The 
portion on the steep grade was constructed by a 
former engineer of the same form as tie other 
part, but has broken several times; and we are 
convinced no such work can stand. We can ob- 
tain good brick and sandstone at moderate prices. 
SEWER. 
{Answers are requested.—ED. | 





BuFFra.o, N. Y., March 7, 1879. 
Epitor. ENGINEERING NEWS: 

Will you be kind enough to tell me if 1 can pro- 
cure, and how, the *‘ Suggestions,” by Mr. Rawlin- 
son, referred to in your article of March 1, 1879% 
I would also desire information as to how the 
various English reports on drainage can be ob- 
tained. I have found the largest amount of valua- 
ble information in these books, which have been 
heard of by accident, and many times through in- 
formation derived from the NEws. 

Yours respectfully. 
EDWARD B. GUTHRIE. 

[There is nota copy of *‘ Rawlinson’s Sugges- 
tions” to be had in this country; but, on the 
strength of a large number of applications arising 
from our notice, we have ordered several copies 
from London, which, on arrival, will be mailed 
to parties in the order of their application, for one 
dollar and fifty cents a copy. the lowest price at 
which they can be sold. We will procure, fora 
very small margin of profit, any American or for- 
eign pamphlet or report that is published. We 
aolicit orders for any foreign publications, and will 
obtain them as soon as possible, and will supply 
them to our patrons at lowest living prices.—Eb. | 


[I. 8S. S., Camden, N. J.: W. E.C., Elmira, N. Y.; 
T. M. D., Leavenworth, Kan.; I. M. Cambridge, 
Mass., and several others asking for Rawlinson’s 
** Suggestions” are referred to the above.—Eb. | 


G, O. Foss, C. E., 41 Mississippi street, St. Paul, 
Minn.—We do not know of any second-hand trans- 
it for sale, Perhaps some of our readers do. 


Cc. N. D., Cincinnati, O.—We have not a single 
Vol. 3, ENGINEERING NEws, for sale. If 4 copy is 
offered for sale or exchange, will let you know. 





C. C., Newburg, N. Y.—We do not know the 
name of the officer in charge of surveying party 
near mouth of Missouri River. Inquire of Maj. C. 
R. Suter, U. S. A., St. Louis, Mo. 





HOLLY WATER-WORKS AGAINST UNION 
CITY, IND. 


The following is the full text of the final decree 
in the case of Birdsell Holly vs. Union City, in the 
Sireuit Court of the United States for the District 
of Indiana before Hon. Thomas Drummond and 
Hon. Walter Q. Gresham, judges : 


‘This case coming up to be disposed of upon 
final decree, and it appearing to the Court herein 
by stipulation filed Jan. 6, 1879, since the in- 
terlocutory decree of June 3, 1878, was entered, 
sustaining the validity of the patent, finding in- 
fringement, ordering an injunction and providing 
for a reference of the case to W. P. Fishback, as 
Master, to determine and report to the Court the 
profits made by the defendant, as well as the dam- 
ages sustained by complainant, by reason of the 
infringement, found, that the parties have settled 
between themselves the recovery provided for by 
said interlocutory decree, except as to costs, and that 
defendant has by contract provided for the ado 
tion of the most sgguevell form of Holly appli. 
ee the right to use the same, it is, there- 
ore, 

‘* Finally ordered, adjudged and decreed, and 
this by virtue of the power therein vested, 
doth finally order, adjudge and décree : 

** Ist. That the letters patent granted Birdsell 
Holly, Nov. 5, 1872, numbered re-issue No. 5,132, be- 
— second re-issue of the letters patent origi- 

ly ted said Holly, March 2, 1869, are good 
and valid in law, and that the said re-issue is for the 
same invention as the original, and not anticipated 
by any of the patents, publications or uses alleged 
in the answer of the defendant herein and proven 
in this case. 

“2d. That the defendant has violated and in- 
fringed upon the rights of lainant under said 
letters patent, by the use wi the jurisdiction 
of this Court of the devices set forth in exhibit. 
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Union City Regulator, in connection with the wa- 
ter pumping machinery, for pumping directly in- 
to the mains of the city. 

3d. That defendants having contracted for 
the improved Holly appliances and the right to use 
the same, and having settled the recovery of profits 
and damages, provided for by the former decree 
herein, the reference to the Master to state an ac- 
count of the same is hereby set aside. 

* 4th. That the injunction heretofore ordered by 
the interlocutory decree herein entered is hereby 
made perpetual, except as the same may be varied 
by license from, or the purchase of machinery of 
the complainant herein, or his representations or 
licenses. 

‘Sth. The defendant shall pay the costs herein, 
adjudged at six hundred and ten dollars and ten 
cents ($610.10), three hundred and twenty-five dol- 
lars and forty cents ($325.40) of which have been 
paid into Court by them.” 

The order bears date Jan. 17, 1879. 


W ATER-METER TEST. 


The following has been handed to us as an of- 
ficial test of the new Crown Meter manufactured 
by the National Meter Co., of New York: 

DEPARTMENT OF PUBLIC WORKS, 
CHIEF ENGINEER’s OFFICE, City HALL, - 
New York, Feb. 27, 1879. 
G. W. Birdsall, Esq., First Assistant Engineer in 
charge of Bureau: 

DEAR Sir: In accordance with your instruc- 
tions, I yesterday tested the ',-in. Rotary Piston 
** Crown ” Meter (No. 2,915), presented by Mr, J. C. 
Kelley, President of the National Meter Co., and 
append the following statement: 


Duration Index Feet in- Feet in- 
of test. of dicated by dicated Pressure. Dis- 
Hrs. Min. meter. meter. by tank. Main. Back. charge. 
25 Lbs. bs. 
1 5 127 102 100 2h 5 Full, 
32 «178 51 50 25 5 s 
32 2284 5O!, 50 25 5 
1 36 381 1524, 150 25 5 
33 «(391 10 10 25 25 MA 
#20 392 7%, gallons in 20 min. ts 
*7 1 - 7 ard ey 
*14 1 14 ‘0 
#29 1 29 1b60 
Respectfully, JOHN E. McKay, Asst Eng. 





*Tests made to ascertain on how smallastream the meter 
would run 


too oS orem 
CEMENT TESTS.* 

About a year ago in reorganizing the sewer de- 
partment under the new administration it became 
necessary to prepare specifications to govern the 
construction of new sewers. 

In doing this one of the most important ques- 
tions that arose was how to secure cement of the 
proper quality. 

Good and bad cements are so nearly alike in ap- 
pearance that no inspection that can be made on 
the work is sufficient to tell them apart with cer- 
tainty ; and yet, unless the cement is good, it is 
impossible to secure good work, and all other 
precautions are neutralized. 

The first plan for securing this end which sug- 
gested itself was the one which is adopted in Chi- 
cago and various other places, viz.: That the city 
should buy all the cement used and furnish it at 
an agreed price to all contractors. 

In carrying out this plan, however, it would be 
necessary to keep on hand a large amount of 
cement. This would involve a store-house and 
store-kecper ahd an extra handling, all of which 
would entail an expense which it was very desir- 
able to avoid. 

This plan was therefore abandoned, and it was 
decided to allow the contractors to purchase their 
own cement, as well as other materials, but at the 
same time to provide a system of testing which 
should prevent bad cement trom being used. 

It was accordingly provided that no cement 
should be used in the work until it had been tested 
at the office of the Sewer Commissioner and found 
to come up to a certain prescribed standard. 

As a matter of convenience jt was important 
that the test should not occupy much time, and, 
in order to open the door to as wide a competition 
as possible, it was desirable not to fix the standard 
too high. 


oh read before the Engineers’ Club, of St. Louis, by 
George Burnet, Jr. C. E. 


It was therefore provided that in order to test 
cement it should be mixed up pure, ij. e., without 
sand, into test bars, which, after being allowed to 
set in the air for not over thirty minutes, should 
then be placed in water for twenty-four hours. At 
the end of this time they were to be broken by ten 
sile stress, and, if found capable of withstanding a 
pull of (30) thirty pounds or over, the cement was 
to be accepted, but if not it was to be rejected 

This standard of (30) thirty pounds was the low 
est for which I could tind any precedent. 

The standard adopted by the Sewer Department 


of the city of New York fora similar test is (50) 
fifty pounds. 
A testing scale made by Fairbanks & Co., after 


the same general designs as that used by Mr. Shedd 
in the tests at Providence, was then procured for 
the department, and the work of testing begun. 
These tests have all been made by Mr. Burnet, and 
the details are given in the tables which accompany 
his paper. 

The results have been very satisfactory, and of 
great advantage to the city. A great deal of in- 
ferior and damaged cement has been rejected, and 
both dealers and contractors have found it to their 
interest to furnish nothing but good cement, 

It was very soon found that while several brands 
of cement came up to the prescribed standard, the 
Louisville had so much the advantage in the matter 
of freight, and, therefore, of price, as to be practi 
cally the only cement offered, and that it could 
just as easily be kept up to a higher standard as to 
the one which had been adopted. Accordingly, in 
revising the specifications during the summer the 
limit of strength was raised from (30) thirty pounds 
to (40) forty pounds. It would be practicable to 
raise it still higher without excluding much except 
damaged cement. For, as will be seen from M) 
Burnet’s tables, the average strength of all the tests 
of Louisville cement is (59) fifty-nine pounds. whik 
one brand gives an average of (74.17) seventw-four 
and i, pounds, which is higher than has been 
given by any natural cement that I am aware of. 

But lam doubtful of the propriety of making 
any further change, for to adopt a very. high 
standard for a short test is to offer a premium to 
the quick setting cements, which, I think, it is not 
desirable to do. In fact, I think the Louisville 
cement would be better for common uses if. it 
were not quite as quick, for, with such workmen as 
are usually found, there is a good deal of trouble 
in getting the cement into the work before it has 
begun to set, and, as Mr. Burnet shows, to get it 
into the work after it has set, means that the work 
will be bad. 

So far, however, we have no reason to be dissat- 
isfied with the quality of our work, which will, | 
think, compare favorably with similar work 
other cities. 

Wherever we have had occasion to make an 
opening into one of our new sewers the cement is 
found to be as hard as the brick, so that it is al- 
most impossible to get out any of the brick with- 
out breaking. 


in 


CEMENT TESTS, 


My purpose in this paper is to present the re- 
sults of some experiments upon cement, made by 
me during the last year, as well as some observa- 
tions on cement in general. 


General Characteristics and Classification of Ce- 
ments. 


In considering this subject, the first question 
that arises is: What is Cement ? 

This question is more easily asked than 
answered. It is sufficient, however, to say, that 
cement is a chemical compound of carbonate of 
lime and silicate of lime, and sometimes alumi- 
nate of lime and silicate of magnesia. 

The compound is produced, in the natural ce- 
ments, by first calcining certain limestones, grind- 
ing them, adding water sufficient to form a paste, 
and allowing it to stand undisturbed until it 
hardens, or, in technical phrase, *‘ sets.” In arti- 
ficial cements, clay is added to the limestone before 
calcination. 

But I wish to cuntine myself more particularly 
to the natural cements, for with them in this 
country we have most to do. 

The calcination of marble or any other pure 
limestone produces quicklime by expelling the 
carbonic acid, the water, and any organic matter 
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that may be present. But the limestones, which 
furnish the limes of commerce, are seldom, if 
ever, pure. They contain some, if not all, of the 
following impurities: 

Silica, magnesia, alumina, oxide of iron, oxide 
2 manganese, and sometimes a trace of the alka- 
ies. 

Now the hydraulicity of all limestones depends 
upon the amount and ane of these impu- 
rities which they contain. e striking and char- 
acteristic property of ‘‘ setting” or hardening 
under water, caused by these foreign substances, 
furnishes a basis for a general arrangement of all 
natural and artificial products suitable for mor- 
tars into five distinct classes, as follows: 


1. The common or fat lime. 

2. The poor or meagre lime. 

3. The hydraulic lime. 

4. The hydraulic cements. 

5. The natural pozzuolanar, straw, ocherous, 
earths, schists, etc., etc. 


The common or fat limes usually contain less 
that (10) ten per vent of these impurities, and will 
not ‘‘set” under water. The or and meagre 
limes contain from (10) ten to (25) twenty-five per 
cent., but as a large portion of the silica present is 
in a state of inert sand they will not set under 
water. The hydraulic limes contain from (10) ten 
to (35) thirty-five per cent. of these impurities. 
They are subdivided into three classes, viz.: The 
slightly hydraulic, the hydraulic, and the emi- 
nently hydraulic. All ‘‘set” under water, and 
slake ‘like fat lime. They occupy an intermediate 
place between the common limes and hydraulic 
cements. 

The hydraulic cements contain from (20) twenty 
to (60) sixty per cent. of silica, alumina, etc., and 
set readily under water. But they do not slake at 
all after calcination. Here is the dividing line be- 
tween common limes and cements. All kinds of 
lime will slake when placed in water after calci- 
nation, but cements will not. 


The principal ingredients of the natural pozzu- | 
olanar are silica and alumina, with a large pre- | 


ponderance of the former. They are of volcanic 


origin, and have therefore beea subjected to the | 


action of heat, whereby their chemical elements 
have undergone a change, and it is not necessary 
to calcine them. 

Fat lime is, however, always added, so for use as 
mortar, the pozzuolanar are first ground and then 
mixed with recently-slaked lime, A small por- 
tion of sand is sometimes added. 

This makes a very strong and durable mortar, 
that will compare favorably with that of the ‘‘ em- 
inently hydraulic limes.” 

Pozzuolana is used only in some parts of Europe. 

Those of this country, if any exist, have never 
been used. 


Cement Rock—Where Found. 


Nature has been most liberal in —e ing us in 
this country with limestone rock suita ie , not only 
for the manufacture of the common limes, but also 
for cement that will compare favorably with the 
best cements of European manufacture. 

These limestone beds are to be found in greater 
or less extent, excepting on the Pacific Coast, all 
over the country. 

The most extensive beds of cement-producing 
rock thus far found are in New York, New Jersey, 
Pennsylvania, Virginia, Kentucky, Ohio, Indiana, 
Illinois, Maryland, and sometimes in Tennessee, 
Georgia and Alabama. 

There is no geological formation to which the 
name “hydraulic lime” or ‘‘ hydraulic cement” 
can with propriety be exclusively applied ; inas- 
much as we find none which, over extensive areas, 
and in localities widely separated, is capable of 
furnishing uniformly either the one or the other 
of these products. 

These deposits are, however, usually found to 
lie between deposits that are purely silicious or 
argillaceous, and those that are purely calcareous 
or dolomitic. They therefore derive their charac- 
ter from the contiguous underlying and overlying 
rocks, and approximate more intimately to the one 
or to the other in proportion as the causes operat- 
ing during the period of formation unduly favored 
its deposition. 

If a limestone, for example, was formed upon a 
sandstone by the gradual and progressive subsid- 
ence of calcareous particles, commenced and 
carried on before the deposition of the silicious 
matter was completed. the intermediate beds 
created by this intermingling process would be a 
silicious limestone, with proportions depending on 
the manner of deposition, and the nature and ex- 
tent of the causes by which it was produced and 


regulated. 

Tithe amount of silica, lime, ete., 
in the proper proportion, this would 
rock. 

Although no geological formation can be called, 
strictly speaking. ‘‘ hydraulic,” still no cement- 
wroducing rock has ever been found below the 

otsdam sandstone, at the base of the lower Silu- 
rian system, 


resent were 
a cement 
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E SANDHURST WATER SUPPLY VIC- 
TORIA, AUSTRALIA.* 


BY JOSEPH BRADY, M. INST. C. E. 


The second paper [see page 66, anti] read was on 
“The Sandhurst ater Supply, Victoria, Aus- 
tralia,” by Mr. Joseph Brady, se Inst. C. E. 

Sandhurst, the central town of the Bendigo g 
field, was about 105 miles northwest of Melbourne 
by railway. The population dealt with in the 
water supply was thirty-five thousand, the num- 
ber of houses nine thousand one hundred and fifty, 
the number of mines assessed, four hundred; and» 
there was a length of about 100 miles of proclaimed 
streets. The site occupied high ground between 
the River Campaspe and the River Loddon, and was 
drained by the BendigoCreek. The elevation of 
the city varied from 700 to 900 feet above low 
water of spring tides at Melbourne. The average 
rainfall for thirteen years was 23.13 inches ranging 
from 10.95 inches to 38.57 inches. The heaviest | 
fall of rain, in a single day, was 3.22 inches in the | 
month of February, 1871. The greatest amount of 
evaporation from one of the reservoirs, observed 
in any single day was 0.50 inch. 

Prior to 1858, Sandhurst was chiefly supplied 
by rain-water, stored in small iron tanks above 
ground. During dry weather the water was ob- 
tained from small mining dams by carters, who 
sold their loads at about £3 5s. per 1,000 gallons. 
In April of that year the Bendigo Water-Works 
Company was formed, and su uently carried on 
operations under an act of the Victorian Parlia- 
ment of the 24th of February, 1859. The original 
scheme was a comprehensive one for domestic and 
mining supply, but financial difficulties led to the 
adoption of the former only, which embraced a 
storage reservoir with a capacity of 60,000,000 gal- 
lons, and the necessary mains and filter beds, on the 

—— principle, The reservoir was quickly 
lied in ordinary seasons, but became empty in 
the drought of 1865, when the city was supplied | 
with water by railway from the River Campaspe. 
The demand for water increasing, the Municipal 
, Council purchased the Bendigo Water-Works for 
£43,006, and took possession on the Ist of January, 
| 1872. The works consisted of one storage reser- 
voir, filter beds equal to a delivery of 200,000 gal- 
lons per day, and about 12 miles of mains from 3 
inches to 7 inches in diameter. The author, who 
| had completed the works of the company, wasen- 
gaged in the City Council to design and carry-out | 
, the necessary extensions. In the Sandhurst, Dis- | 
trict there were now two storage reservoirs and fil- 
‘ter beds, and about 63 miles of mains and reticu- | 
| lation pipes. The reservoirs were named the Big | 
| Hill, constructed by the Bendigo Water-Works | 
Company, in 1858-59, and the Crusoe, constructed | 
;by the Sandhurst City Council, in 1872-73. 
The surface-level of the former reservoir was 991 | 
feet above sea-level; its area was 18 acres, and 
|gathering ground nearly 4,000 acres. The for- 
mation was schistose. The dam was of earthwork, 
with a central puddle-wall. It was 350 yards tong, 
| 30 feet high in the middle, and abu on abrupt | 
hills at each end. It contained 77,000 cubic nn. 
of material. The average cost of the earthwork | 
was Is. 74¢d. per cubic yard, and of the puddle 4s. | 
_91¢d. The top width was 12 feet, at 5 feet above 
the highest water-level. The inner slope was 8 to 1, 
| covered with gravel, and the outer one was 2 to 1, | 
soiled and grassed. Further details were given of 
the dam, and of the method adopted in consoli- 
datingit. A bye-wash through a depression in the 
hills, provided for the anaes of surplus water 
into a neighboring valley, clear of the locality. 
The outlet was by a 7-inch cast-iron pipe, well pro- | 
tected, and fitted with a brass delivery-valve, of | 
Guest and Chrime’s pattern. 

A few years after completion, an accident hap- | 
pened to one of the pipes. During the repairs | 
water was drawn from the reservoir over the dam | 


gold 


by a 5-inch cast-iron siphon, which has since been 
used as an auxiliary to the 7-inch delivery pipe. 
The construction of a pair of filter beds, each 45 
feet square, was then deseribed; but as sand _filtra- 
tion did not sufficiently purify the water, which | 
contained 30 or 40 grains of clayey matter to the | 
gallon, at first two settling ponds, and afterward a 
third pond, adapted for purification of the water 
| by the lime process were added, with a capacity 
respectively of 30,000, 22.000, and 123,000 gallons. 
The maximum daily supply of water that could be 
delivered from these works was 200,000 gallons, 
and the supply had latterly been limited to the 
higher levels of the city. 

The Crusoe Reservoir had a capacity of 330,- 
000,000 gallons. Its area was 80 acres, and its. 
greatest depth was 40 feet. The dam was of earth- 
work, 700 is,long, with a maximum height of | 
47 feet. 
ding ene was 306,000 cubic yards, and it cost . 
£25,400, besides £4,357 paid for compensation. The 
dam was 12 feet wide at the top. e inner slope 
of 3 to 1, was covered with rough stone pitching 
and gravel, and the outer one, of 2 to 1, was. 


eA before Institute of Engineers, | 
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| Exeavation in clay and schis- 
rock 


ose 
| Brick-work in cement 
| Cement concrete in floors 


| most reliable sources from whic 


‘the new 


' Leadville excitement is 


‘amined and inquired into the 


grassed. The construction of the dam was carried 
out by contract, under a schedule of prices and 
was fully described. The level of the top of the 
dam at each end was 4 feet above the highest 
water-line, rising to 7feetfor the middle length 

Provision was made for shrinkage, which had oc. 
curred to a small extent; but the slopes of the 
dam had preserved their form. The bye-wash of 
the reservoir was arranged in a depression of the 
hills and discharged the surplus water into a lateral! 
valley clear of the works. The outlet of the Cru- 
soe reservoir was by a cast-iron siphon, 18 inches 
in diameter and 5151g feet long, the inner leg te- 
ing 20614 feet, the crown 88 feet, and the outer leg 
221 feet. The siphon did not cross the dam at 
_— angles in a vertical plane but was laid on its 
side. Details relating tothe siphon were given. 
It led toa valve-house, and finished with a bell- 
mouthed end in the lime pond of the settling 
works, unde a constant h of 4 feet of water. 
The siphon was filled with water in January, 1873. 
At a level of 908 feet the discha of water was 
4,500 gallons per minute. At .5 feet the dis- 
charge was 9,700 gallons per minute. In connec- 
tion with this reservoir there were filter works, or 
settling ponds, sufficient for the treatment of 
1,000,000 gallons of water per day; the remaining 
2,000,000 gallons of unfiltered water could be used 
for mining or irrigation purposes. The Crusoe 
settling ponds were described in detail; their object 
was to clear large quantities of water without the 
agency of sand filtration. Excellent bricks were 
manufactured within 300 yards of the site at a cost 
of £2 38. per thousand. The principal items of 
work were: 

Schedule rate 


£0 Is. 8d. 
£25s. to £2 15s. 

£2 Os. Od. 

Puddle behind walls £0 4s. 6d. 
The rates or wages for eight hours’ work were: 
Bricklayers, 12s. per day; bricklayers’ laborers, 8s. ; 
fitters, 12s.; blacksmiths, 10s. to 11s.; ordinary pick- 


Cubic yards. 


,and-shovel men, 6s. 6d. to 7s. 6d.; and horse and. 


cart and driver, 14s. per day. Various precautions 
observed in carrying out the works were enumer- 
ated. In preparing the water, it was delivered 
from the siphon into the lime pond where it was 
mixed in the proportion of 1 lb. of lime per 1,000 
gallons of water, and into one of the 


‘settling ponds, in which the water became clear in 


about ten hours. After this the water was drawn 
otf as required into the service reservoir. The set- 
tling ponds required washing out every three 
months; the service reservoir was cleansed annu- 
ally. In connection with the Big Hill and Crusoe 
reservoirs there were two distinct mains, each with 
one system of reticulation. The mains of the for- 
mer system were 1215 miles in length, of the latter 
system, 504g. The paper concluded with some de- 
tails of the service relating to the mains, the fit- 
tings, and the maintenance. 


SE > 
PRESENT AND FUTURE. 


What the future of Leadville is destined, in point 
of population, to become is, at best, a matter of 
conjecture. Her fame has spead abrvuad through- 
out the entire country, and in business circles and 
on ’Change, where, not long since, bulls and bears 
and corners were probably discussed, the burden 
of all conversation is of Colorado and Leadville, 
the best route by which to get here, and the 
to draw informa- 
tion. So wide-spread has the “fever” become, 
that thousands of people in the old cities and 


' towns of the Eastern and Middle States, fearing to 


wait the opening of spring, are settling up their 
affairs and pushing out in the dead of winter to 
dorado. Many of these would wait 
until spring, when there would no longer exist the 
danger or hardship to be encoun in crossi 

the mountain passes, but they have become 


alarmed at the reports of the hundreds whom they 


every day meet, and the thousands of whom they 

hear making preparations to come out to I eadville 

in the spring ; and, fearing that the business they 

contemplate engaging .in and the opportunities 

they seek may then be lost, they pack up for the 
t carbonate camp in mid-winter. 

A gentieman from Kansas, who called at the 
Chronicle office yesterday, says that no reasonable 
estimate can be made of the number of Eo in 
that section who will flock hither upon the open- 
ing of spri What is true of Kansas is 
true of the rn and Middle States, where the 
. Men in all walks 


ragin 
ife, from | 


and professions of | 
the round & 


e total quantity of earthwork, inclu- i 
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growth of our city has no elin West- 

ern history ; certainly none of such character and 

pemmasence an if totes our own city. Men 

of capital and en se have come here, ex- 
i character and - 

manence of our mines, becoming saticfied 
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that Leadville’s future is secured beyond all ques- 
tion, buy property, build business blocks, and 
bring in stocks of goods of such character as have 
never before been put intoa new city, fully and 
keenly ap jating our future wants. What a 
few eames was a small mining camp, has be- 
come a busy, bustling city of ten thousand wide- 
awake people, with well-regulated business streets 
and broad avenues, which are being built upon and 
improved as fast as lumber and material can be 
supplied for the purpose. Extensive water-works 
are being put in place, and already a company of 
our enterprising citizens ask of the people the priv- 
ilege of erecting gas-works, and every sound of the 
present gives promise of a bright and glorious fu- 
ture for Leadville, where silver is king, and where 
capital, brains, muscle and enterprise may be 
crowned with success.—Leadville Chronicle. 











A NEW MINING LAW. 





Hon. Thomas M. Patterson has introduced into 
the National House of Representatives a bill to 
amend existing mining laws. Referring to the 
bill, the New York Graphic says that the ordinary 
rule is that the owner of real estate has a property 
in the land indefinitely downward, as long as he 
does not go beyond his boun line vertically 
followed. A different rule prevails in the location 
of mines. The locator of a mineral vein may 
follow the vein wherever it leads, even if by 
following he passes the boundaries of his claim. 
This rule was productive of no evil as long as the 
mineral deposits were found in vertical or nearly 
vertical veins. But lately ‘‘seams” of minerals 
have been found which are nearly horizontal. 
The deposit seems to have been made in a hollow 
basin instead of in a fissure. It is manifestly 
unjust to permit the first locator on any part of 
such deposit to follow it wherever it may lead, 
because he would thus be entitled to take in the 
whole deposit, which in some cases extends for 
miles only a few feet below the surface. Mr. Pat- 
terson proposes to amend the law so that in “all 
mineral lodes located in Colorado since the first of 
January, 1876, or hereafter located in that State. 
where the lode is horizontal or has an average dip 
not exceeding forty degrees, the ‘ locaters’ shall 
not be permitted to follow the lode outside of the 
vertical limits of the surface boundary lines.” 
The principle of this bill is right. Where reason 
fails the rule of law should fail also. The reason 
for ae locaters to follow veins outside of 
their vertical limits fails utterly when applied to 
seams. Mr. Patterson’s bill is not only just but 
necessary. Should the mining laws not be amend- 
ed in this way, many mining claims will go into 
litigation, large sums will be spent in the courts, 
and in the end a few great corporations will have 
gobbled up these valuable seams, while thousands 
of miners will be deprived of their all. If the bill 
- to pass this session its friends must be on the 

ert. 
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DEPARTMENT OF THE WORKS OF PARIS. 





It is quite clear that a city like Paris, which has 
an annual budget of more than two hundred 
millions of francs, which has a foreign floating 
population of one hundred thousand men, which 
contains, though it is not nominally the political 
capital of the country, all that constitutes an in- 
tellectual, an artistic, a scientific capital. cannot 
be governed in the same way as a little munici- 
pality. Paris has an imperial character, if I ma 
use a word now so much employed in England ; it 
ought to be governed by the Chambers rather than 
by a council named by the arrondissements of 
Paris. London is really now administrated by 
Parliament; the vestries of the parishes and the 
government of the city have been to a great extent 
superseded by great boards which are directly 
under the control of Parliament. In France we 


have never considered elective Chambers as capa- | 


ble of a good administration ; we have a_ political 
administration and a technical administration. 
The Prefect of Paris represents what I call the 

litical administration ; he is appointed by the Min- 
ister of the Interior, who is practically chosen by 
the Chambers. In so far the Prefect depends on 
the Chambers ; heis a political 
and falls with a Cabinet ; but while his origin may 


be said to be political, his powers depend oaly on 
certain laws which are not changed by a mere ca- | tary 


rice. When he is sittin 
€ represents a whole 


in his presidental chair, 
y of 


vagaries of the municipal! 


nothing political in its character ; it is enti 
dependent of politics. 


Works,” and I finda chapter called “ 
Seine ;” and I 


engineers of the Ponts et all 
the Polytechnic School. all having risen 


rsonage, he rises 


r ministrative dis- 
positions ; he has the executive power, and all the 
councilors do not 
trouble himin the least. He is all the more 
strong that behind him stands what I have called 
the technical administration, a branch which has 
in- 
open, for instance, a little rate of Liv 
book, a mere ** Annuaire of the an f Public of the 
the Works of Paris and of the ieee of he ae 
i of tof the 
find a list of as many as thirty-six 
ak 


of the list Isee the famous 


ite of Na 
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various oftices which appertain to our Department 

of Public Works, all having a tenure of office quite 

independent of the —— 
a 


ies. At the 


speeches of so great an authority. 


This great Department of the Works of Paris, 
which is really entirely in the hands of thirty-six 
engineers of the State, all well trained, incorrupti- 
ble men, who cannot get promotion except by 
merit or seniority, is subdivided into six sections ; 
First, Public streets, public and 
temporary concessions on the public streets, plan- 
tations in line, construction o 


tion has ten engineers. 


utilization of thesewage, 
has thirteen engineers. 


neers. Sixth, Parochial 


partment of the Seine. 
laced in these various services represent what I 


sewers. 


irrigations. 


road service 


ave called the technical administration. 


do not change when the political administration 


changes. 


SUNDRY CIVIL BILL. 





The following appropriations are in the Sundry 
Civil Bill for the fiscal year ending June 13, 1880, 


passed by the House on the 24th inst. : 


Custom House and Sub-Treasury, Chicago... . 
Custom House and Post-Office, Cincinnati.... 


Post-Office and Court House, Kansas City, Mo 

Post-Office and Court House, Little Rock, Ark 

Custom House, Court House and Post Office, Mem- 
RA ca adevedess tn <annenien 4 J 


Custom House, New Orleans 


Custom House, Court House and Poat-Office, Nash 


Wi Rs os 5 cagwacn ces 
Custom House and Post-Office. 
Court House and Post-Office, 


. St. Louis. 
Topeka, Kan 


For repairs and preservation of public buildings un- 


der control of the Treasury 


Department.... 


For establishing new life-saving stations and life- 
boat stations on lakes and sea-coasts...... out 
| For expenses of revenue-cutter service, pay of cap- 


Ws ccnadhenke Stan <a 


For labor and expenses, engravit 
Salaries, fuel, velbons, rent, ete., of 975 


and fog-s' 
Expenses of li 

repairs, sa 

penses of 31 light-ships..... 


keepers...... 


| Supplies of light-houses......... 


Repairs of light-houses... ... 
Lighting and breakage. ..... 
For rebuilding the tower at th 

Mississippi River 


and printing. ... 
ht-keepers 


t-vessels, seamen'’s wages, rations, 
es and supplies and incidental ex- 





e South Pass entrance. 


Continuing the erection of light-house at Standard 


Rock, Lake Superior, Mich. 
Erection, removal and repair 


of pier head-lights of 


Northern and Northwestern lakes...... ** 
Building steamer for service on Mississippi and Ohio 


Rivers... . 


Completion of survey of lakes...... 


Record of the war o' 
Artificial limbs. .............. 


Support of National Home for Disabled Voluntee: 


Furniture for new buildings wu 
ment at Little Rock, etc. . 


gated $24.750,000. 


the rebellion...... 
Fort Leavenworth military prison...... 


The bill will aggregate about $17,000,000. 
estimates amounted to nearly $22,000,000. The bill 
for similar expenses for the current year aggre- 
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SANITARY 


At the Liverpool Architectural Society on Wed- ween Wes and steel. 


NESCTENCE. 


| nesday, Mr. J. Boult, C.E., read a paper on 


escience.” 


of Liv 


‘the external 


He illustrated his subject by a 
comparison of the death-rate of Liverpool and other grow 
large towns. Liverpool had a greater density of 
ulation to the acreage than twenty-three of the 
teat towns in the United Ki 
stance, in Liverpool there were 103. 
the acre, 93.3 in Glasgow, and 84.3 in 
Notwithstanding the vast. improvements that had 
been effected in the last thirty years, the death- 
was now identical with what that 


om; 


l was in 1842, 


the efforts of the past thirty years had 
been misdirected, and that more attention ought 
the past Of the aocupiets of de 
e occupiers ’ 
a iasletcaian “hae 


. Alphand, the creator 
of the new Bois de Boulogne, the friend of M. 
Haussmann, the author of the great work ‘* Les 
Promenades de Paris.” - M. Alphand was a favor- 
leon III., who tried to transform Paris 
completely ; but whatever our radieal municipal 
councilors may think of him, they cannot touch 
him as an administrator. 
moved for incompetence nor dishonesty, and he is 
neither incompetent or dishonest. 
a question comes before the Council affecting the 
works of Paris the Prefect summons M. Alphand ; 
the great engineer explains his projects, his plans 
discusses, takes his notes; and the best thing the 
councilors can do is to open their ears to the 


He could only be re- 


Each time that 


rivate lighting, 


This sec- 
Second, Promenades and 
plantations, permanent concessions on the public 
domain, control of carriages. This section has 
eight engineers. Third, Water and sewers, deriva- 
tion of springs, artesian wells, water-pipes and 
aqueducts, distribution in Paris, canals, drainage, 
This section 
Fourth, Municipal rail- 
ways in and out of Paris. Fifth, Creation of the 
*Parisian cemetery of Méry-sur-Oise. Two engi- 
of the De 
All the men who are 


... $350,000 


"eRinburgh: 


ling cleanliness on 
Nearly all new ystone 
enactments | last July the wea 
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could enforce had been made: but nothing had 
been done for a lung time to compel the tenant to 
cleanse himself. A better drainage system and a 
more ample water-supply had conferred great 
benefits on the inhabitants.— The Architect. 
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FOREIGN INTELLIGENCE. 


The forts of Copenhagen, Denmark, are being lit up 
with the electric light. 


The Bombay, Baroda & Central Indian Railway Co 
are spent 86,225,000 for iron bridges up to the end of 
1878. 


The war that has just broken out between Bolivia and 
Chili has for its bone of cortention the nitrate mines, 
located in the former country, of which the Chilian 
forces have taken possession. 


ead 


One of the largest of the Great Marston salt mines at 
Northwich, England, was lately lighted with the electric 
light. The experiment was so successful that this method 
of illumination is likely to be adopted 


The most important European railroad now undet 
construction is called the Portugnese Beira Alta Rail 
way, 125 miles long, across a rich and populous dis 
trict, and forming a long-wanted link between Lisbon 
and Paris. 


SPANISH RAILROAD.—-A coal-seam, estimated to con 
tain 75,000,000 cubic meters of coal, having been dis 
covered at Puerto Llano, in Estremadura, Spain, the 
Alicante Railway Company has resolved on construct 
ing a branch line thither 


Recent experiments with Nobel's Explosive (jum, at 
the St. Gothard Tunnel, prove it to be of double the 
exploding power of dynamite. It has also the advantage 
over the latter of keeping for an indefinite time under 
water without deteriorating. 


It is proposed to construct a railway from Damietta 
across the marsh known as Lake Menzaleh, a distance of 
about 25 miles, to Port Said, where there is waste ground 
enough to make a commodious port in addition to the 
small one already in existence. 


They 
The Belgian iron masters are very much annoved at 
losing a valuable contract for the supplying of 106 iron 
Lridges for Java. Their offer was the lowest, but the 
Netherlands Government gave the contract to two Ger 
man establishments, alleging that the small difference 
in price did not make up for the inferior quality of 
Belgian as compared to German iron ; 


Herr Stibel, of Stolp, has invented a safety apparatus 
for hoists and mine-shafts. Two outer eccentric wheels 
revolve in the opposite direction, on the cage commene 
ing to descend, and immediately become jammed by 
contact with ps wood pushed out by a third ee 
centric, which is placed centrally, and thus instantly 
check the fall of the cage ; 
60,000 
40,000 


350,000 
25,000 
40,000 


Considerable comment has been occasioned among rol 
ling-mill and railway men at the Messrs. Cammell, Wilson 
& Co., of Sheffield, having obtained a contract for 25 
000 tons steel rails for the Northeastern Railway Co 
over Messrs. Bolckow, Vaughan & Co., of Middles” 
borough. The price bid by the former was £4 9s. 6d 
against £4 15s. by the latter. 


The surveys upon the projected Madeira & Mamoré 
Railway, in Brazil, are going rapidly ahead, the engi 
neer corps at present having some 70 miles of the total 
length of about 200 miles mapped and located. A re- 
cent cable dispatch to London, from Rio Janeiro, an 
nounces that a guaranty of £400,000 to the proposed 
road has passed the Brazilian Chamber. 


75,000 
350,000 
30,000 


100,000 
78,600 


86,000 
350,000 


585,000 


A German gas association, of Berlin, after receivin 
the reports of experts sent to France and the United 
States of America to study the applicability of electricity 
for street lighting, have decided that the expense of cx 'p 
per main conducting-wires thick enough to convey elec- 
tricity to the distance required from the gas-works to 
the suburbs would be so great as to prevent its general 
application. 


Dr. William Wallace, F. R. S. E., read a paper before 
the British Society of Arts, giving the results of sou 
hundreds of careful tests of all the leading gas-burners 
in the English market, proving, conclusively that the 
light obtained depended not so much upon the quantity of 
gas consumed as upon the conditions under which it was 

urned. The best results obtained were with the largest 
burner at a comparatively low pressure. 


The Italian Government has given its guarantee for 
the sumof £30,000,000 sterling for the completion of the 
Alta Italia Railway. On this railway an important in 
vention has been introduced, actuated by electricity 
which enables a station-master to see at a glance whether 
the switches for an incoming or an outgoing train have 
been correctly moved. Every motion of the switch ix 
shown in the station-master’s office on a dial-plate. 


| produces annually 75,000 tons of iron, of which 
26, tons are pig and cast iron, and 50,000 tons 
It imports i1on and steel rails 
very ly from Belgium. Two thousand miles of new 
railways are projec native industry in iron is 
idly in importance, locomotives, machinery 
and too pang now made in Italy, as well as hardware 
of a common c r, in considerable quantities. 
Russia has struck “ile.” The oil wells near the Cas- 
jan Sea are being supplied with tubes by an American 
rm, w men lare the stream of oil to be as solid 
_ and free from gas and froth as the most tamous strearns 
of oilin America. Four hundred miles of pipe would 
put it into communication with the Black Sea, where it 
would favorably compete with the product of the most 
a ane : — in a é present the car- 
goes go by a circuitous row olga and the 
sian to St. Petersburg. . ‘= we 


Mr. Douglas, C. E., says respecting the progress of the 
Edd ight-House, that since it was commenced 
has permitted only 135 hours’ work 
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on the rock, although every oj nity had been taken 
advantage of. Back dams been built to allow of the 
utmost time being spent in the foundations. When the 
sea receded from the dams the water was pumped out 
by steam power from a floating engine lying 120 feet 
from the rock, and the men then worked inside the dams 
until the water again overflowed. Should the work con- 
tinue during the present year as during the past six 
months, the base of the tower will be above high-water 
tides by January next. 


The survey for the Russian Railway in the in, 
between Vladikavkaz and Tiflis, has been completed, anc 
the plans are stated to have received the assent of Gen- 
eral Possiet. The line will be 183 versts long, with a 
good many tunnels, and will cost 22,000,000 roubles, 
or about 120,000 roubles a verst, or $75,000 per mile. 
The Caucasian range will be crossed at Kobi by a tun- 
nel six versts long, 512 ft. below the existing os road. 
It is not expected that the Tiflis-Erivan line will be com- 
menced until the Vladikavkaz Railway has been com- 
pleted, but the line from Baku to Tifths, connecting the 
ee with the Black Sea, is being very energetically 
pushed forward. 


Mr. Langston, the United States Minister to Hayti, in 
a dispatch dated Jan. 24, to the Department of State, 
gives an account of the baptism of a bridge across the 
Artibonnite River, near St. Marc. The ceremony was 
attended by the Bishop of Port au Prince, the President 
and his Cabinet, and the foreign Ministers. There were 
two godfathers and two godmothers. A sumptuous 
dinner followed the ceremony, of which distinguished 
invited guests partook. Such ceremonies are customary 
in Hayti on the completion of any great work. The 
bridge was built by the Passaic Rolling Mill Co., of 
Paterson, N. J., at a cost of $72,000. It is 310 feet long, 
38 feet high and 25 feet wide, and is the longest span on 
the island of Hayti. 


The complete returns of the voting on the Gothard 
compromise show a majority of 161,000 for its accept- 
ance out of a total of 383,000. As the enterprise will 
now certainly be pushed energetically to completion, 
some additional particulars concerning it. gleaned from 
the twenty-third report of the Federal Council, may not 
be unwelcome. Besides the big tunnel there are twelve 
others, the shortest of which, Waren, is 1,106 yards 
long, while the longest, the Olberg, reaches 2,027 yards 
The total length cf these twelve tunnels is very nearly 
ten miles—15,578 meters. Then there are five tunnels 
between 220 and 550, and 25 between 110 and 220 
yards, making in all 52 subsidiary tunnels, of an aggre- 
gate length of 16 miles. Between Immensee and Go- 
schenen there will be 33 tunnels; between Airolo and 
Giubiasco, 17. The highest part of the line above sea 
level is the big tunnel, 3,307 feet: the lowest point be- 
tween Cadenazzo and Magadino, 675 feet. The line will 
be carried over 64 bridges and viaducts, the longest of 
which, that of Cadenazzo, in Tessin, will consist of five 
arches, each baving a span of 55 yards. The total length 
of the Gothard line will be 151 miles, 17 per cent. of it 
being tunnels and | per cent. bridges and viaducts. In 
the first instance the line, for the greater part of its 
length, will be single, but the tunnels and permanent 
way are to be so arranged that additional can be laid 
down so soon as the financial success of the enterprise 
seems to be assured. If all goes well, the entire length 
of the road will be in running order in from four to five 
years. The contract for the stretch between Brunnen 
and Flullen has just been adjudged to a French firm, 
Reveillac & Bardal, of Tarbes, who have agreed to take 
payment to the extent of 900,000 francs in the second- 
class debentures of the Gothard Company. 


GENERAL INTELLIGENCE. 


er We solicit and are always pleased to publish in these 
columns any items of interest that may be furnished us, 


GAS AND WATER. 


Gas stocks have suffered a gradual decline in market 
value, and electricity is generally regarded as the cause 
of the depreciation. 


The ninth annual meeting of the New England Asso- 
ciation of Gas Engineers was held at the Tremont 
House, in Boston, on Feb, 19, The meeting was well 
attended, and the interest manifested shows that the in- 
stitution is full of life and vigor. 


The electric light has just been introduced into the 
wire rope manufactory of the Johm A. Roebling Sons 
Company, at Trenton, N. J., and is a complete success. 
It is stated that a great saving is effected in its use as 
compared with gas, and that the electric burners cost 
about two cents each per heur. 


The new double-engine at the Hunt street pumping- 
house, Cincinnati, has not yet been tested, owing to the 
necessary erection of a temporary tank and the con- 
struction of apparatus to render the test thoroughly ef- 
fective. The new engine, with connections, cost the 
city $11,080, and was built by Mr. Americus Warden 
under instructions from the Board of Public Works. 


The Troy Board of Water Commissioners held their 
regular meeting on Saturday last,‘at which the specifi- 
cations for the extension of the water-works were re- 
vised and put in shape to be printed, and on Monday 
the Board had a conference with the Comptroller in ref- 
erence to authorizing the Mayor to borrow $100,000 on 
bonds under the law for the completion of the work. 


The Board of Public Improvements of South Bend, 
Ind., on the 4th, presented an estimate of the cost of re- 
pairing the foundation of the water-works pumps at 
3,600, Received and filed. Mr. Crawford, Councilor, 
moved that the Board of Public Improvements, the 
Civil Engineer and the City Attorney be instructed to 
negotiate and report to the next meeting of the Coun- 
cil the best terms they can obtain for lands for the loca- 
tion of a new pump-house. Adopted. 


The Brooklyn Board of City Works, in its annual re- | 
port, recommends an enlargement of Ridgewood stor- 
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age reservoir, and the building of an addit‘onal as 


—— ree is called to the o-~ = 
now but three pumping-engines, with a dai 
of 45,000,000 gallons, and should either of t 
cident be rendered unavailable for a week, a very 
serious crisis in the water supply would follow, owing 
to the lack of storage capacity at Ridgewood. 


The experiment of lighting a car by gas. was tried on 
the Metropolitan Elevated ‘Railroad on Tuesday night. 
Compressed illuminating gas is carried in cylinders be- 
neath the car. Each carries a four-hour supply, being 
charged from a large tank conveniently situated. The 
gas is conveyed to chandeliers midway between the 
middle and the ends of the car, the burners being pro- 
vided with glass shades. Four burners replace six oil 
mnee. with double the illuminating effect, and it is 
perfectly easy to read by them. 


At a recent meeting of the Camden (N. J.) Common 
Council, the Water Committee reported in favor of pay- 
ing $500 for drawings and specifications of plans for a 
new engine-pump at Pavonia, capable of pumping 
6,000,000 gallons of water per day. Mr. Dunham, 


Chief Engineer of the water-works, presented his annual | 


report, representing that the works are in’ good condi- 
tion, but the necessity of a new engine was seriously 
felt. He recommended that the Sounell take early 
measures to provide the city with such engine. The 
Water Department reported having received during the 
past year the sum of $56,253.89 from all sources. 


At the meeting of the Municipal Society, on Monday 
evening, Mr. G. B. Butler read a paper on ** The r 
Method of Water Distribution in New York City.” The 
pressure is so low, he said, that in the City Hall the 
water has not reached higher than the basement for a 
long time, but has to be pumped > The waste is much 
greater than the consumption all over the city. He 
suggested restrictions upon the use of the Croton water, 
recommended an increase in the powers of the Com- 
missioner of Public Works, and deprecated the building 
of a new aqueduct. Mr. Jackson 8. Schultz said that 4 
project was on foot to supply the city with sea-water 
from the rivers, to be used for all purposes but drinking 


and cooking, especially for cleaning the streets, a4 
B H. 


ing the sewers, and oe machinery. Mr. 8. 
Vance was in favor of, building a new aqueduct. 
Lege saad 


STREETS, DRAINAGE, ETC. 


A bill to authorize the trustees of Findley Township 
to levy an additional tax of three mills on the dollar to 
improve and macadamize roads, has been introduced 
into the Ohio Assembly. 


One of the companies anxious to obtain the franchise 
from the city fer the proposed street railroad on Broad- 
way offers, as an inducement, to repair and relay the 
whole pavement of Broadway, from curb to curb, be- 
tween Fourteenth street and Bowling Green. 


Notice has been given by the Common Council of the 
City of Buffalo, of intention to construct a sewer of 
sufficient capacity, with necessary connections from a 
point in the easterly bank of the Niagara River by vari- 
ous courses to Linwood avenue at Summer street. 


The late city of Mempbis is in an admirable condition 
to invite the —_ or the yellow fever. Bayou Gayoso, 
into which the fi 
ever. The alleys are foul, the Nicolson pavements rot 
ten, while garbage of the most offensive Kind is allowed 
to accumulate in back yards and in the gutters, where 
it is recklessly thrown and a3 recklessly allowed to re- 
main. If the St. Louis Dispatch draws a correct pic- 
ture, that city is not in a much better sanitary condition 
than the late city of Memphis. Spring is close at hand, 
and from various quarters of the world come reports of 
the prevalence of ‘‘ the pestilence that walketh in dark- 
ness and the destruction that wasteth at noonday.” It 
is little less than criminal in any city to neglect sanitary 
— and cities that do neglect them, and suffer 

egitimate consequences, must not complain if their 
more prudent neighbors quarantine against them.—Cin- 


cinnati Commercial. 
oon 


BRIDGES. 
All the piles are driven for the railroad bridge at 


Adel and now all danger of the work being interrupted 
by ice is considered past.—Jowa State Register. 


The International Bridge Company want to increase 
their capital to $3,000,000, and have applied to the 
Dominion Parliament to be allowed to do so.—Buffalo 
Courier. 


A strong and handsome new iron bridge is to be 
erected at once by a Buffalo company at Gowanda, 
across Cattaraugus Creek, for the Buffalo & Southwest- 
ern Railroad. 


A bill has been introduced into the Ohio Legislature to 
authorize the Commissioners of Shelby County to build 
one or more bri within the limits of the villages of 
Newport and Berlin. 


The highway bri on the road from South Bend, 
ind,, to Meshawaka, known as the Wenger bri i 
now in such a dangerous condition that a 
been placed on it to warn travelers. A new bridge will 
probably be wanted. 


The new bridge across the Grand River at Brantford, 
Ont., is fast approaching completion, and will be, whe. 
finished, the finest roadway bridge iu the Dominion. 
The expense incurred will be about $40,000.— Montreal 
Journal of Commerce, 


The Wrought Iron Bridge Co., of Canton, Ohio, have 
secured a desirable site on King street, Toronto, where 
they intend to in at once the erection of a complete 
bridge shop for a branch establishment in the Dominion, 
to be known as the “ Toronto Bridge Company.” 


The City Council of Urbana, O., have uested 
resentative a Cow; to his nfla 

cure passage of an 
thorizing the County 


use influence to se- 
by the General Assembly, au- 
Commissioners of Champaign 


a st 


th of the city is poured, is as filthy as | 


fost hen | 
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a not ae $10,000 - the 
Bridge county for of con 
ructing a bridge over the Pan-handle & Broad-gaug. 
Railway in Urbana, at such point in the corporate cit, 
limits as said Commissioners and City Council agre+ 
upon. 


The first meeting of the East River Bridge Trustees 
since Dec. 20, was held on the afternoon of Mar. 3. The 
total receipts to Feb. 28 were reported to be $10,115, 
369.97, of which &%3,000,000 was received from this 
city, and the remainder from Brooklyn. The cash ex 

nditures amount to $10,113,061.88 and there is 

2,308.09 on hand. The liabilities amount to $235,55s. 
83. Inr to the present state of the work, Presi 
dent M y stated that the cables were finished and 
no further work would ever be necessary on them be 
yond renewing the paint from time to time. At present 
not a single workman was employed on the bridge. 
The only persons now employed were the Secretary and 
Treasurer, the engineers, who are on half pay, and the 
watchmen, who are necessary to protect the work 
About $1,000,000 would be needed in order to keep 
faith with all the creditors. 


RAILROADS. 


The Grand Trunk Railway Company has made ar- 
rangements to extend its line from Detroit to Toledo. 


It is stated that the Worthington & Sioux Falls Rail 
road will be extended to James River, in Dakota, 65 
miles west of Sioux Falls, this year. 


The State Railroad Commissioners of Massachusetts re- 
t that the gross earnings of all railroads in the State 
or the past year was $29,053,008.76, a falling off of 
$955,504.98. Of sixty-four corporations, thirty paid 
dividends of from 1 to 10 per cent. 


It is reported that the Chicago, Burlington & Quincy 
Railway Co. has placed a surveying party in the field 
with a view of extending the Chicago, Dubuque & Min 
nesota road, from its present terminus at La Crescent, 
northward to Minneapolis, about 140 miles. 


An extension of the Junction City and Fort Kearney 
branch of the Kansas Pacific Railroad is proposed from 
Clyde, Kansas, westerly to Concordia, northwesterly to 
Jewell Centre and thence ou into Nebraska. Favorable 
action is being taken by communities along the line. 


A company consisting in purt of the officers of the 
Flint & Pere Marquette Rafiroad Co. has been organized 
to build a branch of three feet gauge from Coleman, on 
the line of said road, southerly to Mount Pleasant, Isa 
bella Csunty, 14 miles, to be completed by Sept. 1. 


The State Engineer and Surveyor on Railroads, for 
the year ending Sept. 30, 1878, submitted to the Legis- 
lature at Albany on Monday, gives the total earnings of 
the steam railroads in the State at $89,449,434, and for 
horse roads $13,090,515, an increase of 34,328,646 and 
$135,971 respectively. He concludes that the railroads 
of this State were never in better condition than at pres 
ent. 


The work of putting in the foundations along Division 
and Allen streets for the Second Avenue Elevated Rail 
road, begun only a*week ago, is proceeding with remark- 
able rapidity. Already about 175 holes are.dug, and on 
Division street some of the foundations are nearly com- 
pleted. Mr. Mills, one of the contractors, will have 
nearly 1,000 men employed next week. By next month 
a large ——z of the iron, now being manufactured at 
Pheenixville, Pa., of the superstructure will be ready, 
and will be set up as fast as possible. 


Mr. Charles W. Haskell recovered a verdict in the 
United States Circuit Court for Massachusetts, for 
$39,501.81, inst the Eastern Railroad, on Tuesday. 
for damages from personal injuries. The plaintiff was 
standing in the rear of the first car, in which and the 
one behind the seats were all occupied, on a local train 
passing over the Saugus Branch. As it was switched off 
upon the branch near Everett, and swung around the 
curve, he was thrown back against the stove, and was 
thereby paralyzed from his waist down. 


A ee for the tunneling of the Hudson 
River a se the Erie, Pennsylvania Central, 
Lelaware, kawanna & Western and New Jersey Cen- 
tral Railroads to have a terminus in the lower part of 
New York city, was reported to the State Assembly on 
Monday by the Committee on Cities. The grade of the 
tunnel is to be two feet to the hundred, descending from 
the Jersey side, then three feet to the hundred, ascend- 
ing on the New York side for 1,500 feet from the wa- 
ter’s edge and from the water’s edge two feet to the’ 
hun . Thetop of the tunnel in the centre of the 
river, where there is a depth of sixty-two feet at ebb 
tide, is to be twenty feet below the river bed It is esti- 
mated that the work wiil cost about #10,000,000, and 
ee capital is ready and waiting for the passage of the 


The Natchez, Jackson & Columbus Railroad (ga 3 
feet 6 inches), is designed to connect the towns of Nat- 
chez, Jackson and Columbus in the State of Mississippi, 
an approximate distance on a located line of about two 
hundred and thirty miles. The work of construction 
was commenced at Natchez about the beginning of 
1872, since which time the road _ has pro; by slow 

out into the heart of Claiborne County to Martin 
Station, a point eight miles back of Port Gibson, a dis- 
tance of forty-three miles from Natchez—the last seven- 
teen miles having been built between August, 1877, and 
_ October, 1878. at portion of the line (26 miles from 
Natchez to Fayette in Jefferson County) passes over 
some rough ground and crosses a number of deep 
ravines, necessitating heavier work than on any other 
em of located lines to Jackson, and having been built 
ween 1872-76, when the prices for all railroad ma- 


terials and Jabor ruled y bigh,. iron costing 


$85 to #90 per tons gold; cypress timber for bridges, 
Rep-| $50 to 900 perRhouslind (4, board, séasure: enrth 
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from Fayette to Martin Station, completed in October ratory to active work on the . Inaccordance tered, are steady, while the coupons declined \ per 
last, was built at a cost of $9,127.31 per mile, inclusive with his instructions he has i his force 40 men cent.——On Tuesday, the Secretary of the Treasury is 
of equipment, depots, etc. On this part of the line are during the past week. The work of fitting up the Post- nh te ninsty-ivet eh tee the: Seed f 52 
two iron bridges, 104 and 130 feet spans re- Office quarters will be proceeded with as soon as the * ; cam lingo ity pemeone cape leat 
spectively, supported upon first-class stone and orders shall arrive. bonds of 1865, consols of 1867. The call was for only 
brick masonry. The pile bridges are built of yellow $10,000,000, making $260,000,000 of these bonds called 


” i ther w ti The building now occupied by the New York Stock * : be 
1 road-bed in cavapeaintaatin from 12 t9 15 feet ip Exchange if considered two small for the purposes re- Since Jan. 1. There remain now $88,079,800 5.20 
width, according to section and locality, the ave quired, and Messrs. Ives, Broadhead, Atkins, McKay | bonds to be funded, and the Treasury has given notice 


: : LZ and Russell have been appointed a committee to ascer- . ie “S aaa aici 
a enact ie 2 ae 3 ero tain in what way enlarged accommodations can be ~_ = this sum is funded the sales of t per cents 
slopes of 144 to 1. The maximum gradient on the main *ecered, either by extending the present quarters or will be accompanied with conditions less favora 


line is 1%¢ per 100, or 79.2 feet per mile, the securing a new site for an adequate building. ble than the present, The refunding of the national 
plane on this gradient not exceeding 3,000 feet. The Nae Se debt is not proceeding as rapidly as during the month 
maximum curve is 6 per 100 feet, and there is but one CONTRACTING. of January, and if it indicates that capital is seeking 


the main line, the remainder bei uite ; ns Sai . ; 

ight tos, The percen aa straight tee a _ The contract for constructing the stone foundation ™°Te profitable sources of investment. the fact is a 
located distance of 981; miles between Natchez and for the fence on the south side of Lincoln Park at subject for congratulation.——State bonds are receiv 
Jackson is seventy-nine and two-tenths (79). The 43 Cincinnati was awarded to O. H. Cox at his bid. which pg more attention. The sales of Louisiana consols at 
miles is laid with a 35-pound iron rail (fish bar), the last Was the lowest, at mortar masonry, $1.90 per cubic 
ten miles having a double-angle splice bar 15-pound yard, excavation, ldcents per cubic yard. siete, MMMM ihe eilinn: eonhieen S 
joint of Cambria patent. or 31 miles the track he ‘ nr ie : ng to , at prices ranging between 515. and 

: > “ee 7 i 6 he Board of County Commissioners, of Hamilton, ‘555 atetr-em-advence en Inte tati Nortl 
is laid with cross ties, , x m., f = long; O., examined the bids for making plats and maps for °°") [M6 2 eee Qe. NOE 
Teale repout 2.700 ; nile ‘ h oy a anc’ the use of the real estate appraisers for 1880 on the 4th Carolina 6s, old A. and ., show a slight advance,— 
anes a oe ine eter ate -a oo a, It no — ee <a. = ——— Money on call has been in abundant supply during the 

post ’ A . “Lege - njamin F, Thomas, Fran rank, and Christian . ; irre ‘ices "ester 

On the 5th —_ = of be Sao the ee Ss 'Moeser were not in accordance with the manner pre- _—e fs ne = nee ae a Tetutay leone 
Hines, casting , 75 votes, under a new and spec scribed by the Board, and were consequently rejected, ° call secured by the usual Stock Exchange col laterals 
a oer ie b a A — bl and the bidders J. T. Raudabough, C. A. Poll, 8. L. were made as high as 6 per cent., but most loans were 
= ¥ Oe ric ed aad ee eon Rice, and G. W. McConnell not having furnished bonds- made at 4 per cent., the closing quotation being 3's «a4 


through the county. With this aid and new first-mort- : “ ir bi S ' 
gage 8 per cent. bond, based on the 9814 miles to Jack- eetea leaving the lean tala ao — r “O. oe per cent. The rate on Governments is quoted at 1@3 per 


son, the ee hit w sanguine of being able to complete pold, for city and village plats, each $10.50 ; O. G. Leo- cent.——Sterling exchange shows a further advance 
the remaining 5514 miles during the present year, if suc- po'd, for township maps, $17; James R. Paddock, city over last week’s figures. The market here is steady at 


the Stock Exchangeyesterday were very large, amount 


] in their negotiations. character of the work : : : aad 
on this part is senerally light and favorable for rapid evel ps cs fev ee ie pat about 4.864% and 4.8914, although the posted rates 
construction, the grading averaging only about 7,500 4" ii for the same, 810.25 ; John C. Weaver, city are 4.87 and 4.90. Speaking of the high rate of ex 


cubic yards r mile. There are only two large : 5. . Ww aad r ve. the Event Tied caren * akan de d bills 
streams to bridge (the Littl and Big Bayou a s1T BO The Bouse being of Spomon "thas te we a eae _— fa er . de an bill 
Pierre) and it is proposed to n them with work could be done for less, decided to reject all the ee ae ee 
ermanent iron structures on first-class masonry. ghove bids. A proposition was then submitted by 8. B. evitable. The only question, therefore, at the moment 
t is also = eng og of the company @ll_ things Berry, to make the maps and plats for Butler County is whether any of the bankers are prepared to supply 
being favorable) to lay the remainder of road with a agreeable to the plans, etc., and under the direction the market at actual current rates. The present condi 


30-pound steel rail and angle joint on cross ties6 <7 of the Auditor and to make a duplic: . 
oe - ; plicate of each map ,;; ; — —_ he ani se ol 
in., 7 feet long. With the present data and informa- 414 plat in a book provided by him for the following tion of the foreign exchanges may be said to be wholly 


tion is believed that the entire work of grading, bridg- sums: Of the citv of Hamilton, $4.75 per sheet : of 'due to the refunding operations of the Government 


ing, cross ties, track-laying, depots. iron, etc., with a + eee > 5 sheet. | Suc ne - . : yresee ' 
fair equipment of engines and cara, will not. exceed all the other villages in the county, $4.65 per sheet. Such a result as gold exports was unforeseen, and an 


$7,800 per mile of road. The building of this road will = ae ra Eurail anes tes tae seman attempt to avert it was made by organizing a Syndicate 
open up one of the finest sections of the State and give was not shown that proposals were invited or received © Sell the 4 rer cent. bonds in Europe. This Syndicate 
we = Ni tg South, ‘Hast ‘and Ww —. : ~y ¢ from any other party before awarding the contract to bas been mcdeiately successful, but not to the degree 
roads— No: » @ . 1 est—an outiet anc . ay * . ry 7% . »j exc re ar . 

connection which Natchez has sought and felt the need Mr. Berry. Shia ai a necessary to ¢ omnes balanee in the t xchange s the return 
of for many years. Thus far the work has been carried MISCELLA vu home of called 5-20 bonds. There is no alarm about 
forward alone by private enterprise with the aid given NEOUS. gold exports, as without doubt they can be kept within 
by Adams County. But in the hands of its present able On Sunday last the town of Reno, Nevada, met with safe limits. It would have been better, however. not t 
management—Gen. William T. Martin, President, sup- a severe disaster from fire. It is calculated that the 7 i 7 : " 
ported by a directory able, prudent and determined—its loss will amount to $1,0C0,000, while the insurance isonly have crowded the 4 per cents in this country to the ex 

nd, 


nal, a we trust, early completion cannot be long about $150,000. Reno is now a suburb withouta town, tent that has forced sterling up to the specie 
deferred. NILES MERIWETHER, Civil Engineer. and great fear is entertained as to its ability to survive exporting point ”"——Bar silver in London has 
—Correspondence Railway Age. the shock. : 91 yd . a ; 
eee it is rumored in Guttenberg, N. J., that the New York et ae ae a i iaeie hae eens 
‘ y aN. Wy, « urk, . 2 s < y a “rr iv ‘ 

MINING. Lake Erie & Western Railroad Company means to open oe - ee . ag pats ms ba — ~— 
anew ferry between the foot of West Twenty-third Yesterday, making the value of the 41%)<-grain 


Machinery bas been shipped to the Excelsior Mine, 


Arizona street, this city, and Guttenberg. {f the new line goes dollar here about S4 cents.——-At the regular 


into operation a boulevard will be laid out from the meeting of the Directors of the Bank of England yeste: 

The rumors of a rich strike in the Rescue mine, at | ferry slip to Guttenberg to the centre of the village. 
Silverado, recently current, have been confirmed by 
later reports. 


day, no change was made in the nominal rate of 
The Buckeye (ilass Works, at Martin’s Ferry, Ohio, count, which coutinues at 3 per cent., and which is 
have a contract for making twenty tons of glass sky- 
A bili has been passed in the Assembly of Nevada lights for lighting the new government building in 1 
allowing any person owning one-tenth of 1 per cent. Chicago. They are hexagon in shape, three inches in Contracts for bringing grain from Chicago to New 
of the capital stock of any mine to visit such mine twice diameter, and about half an inch in thickness, and are york have been made at 16 cents per 100 pounds. And 
a month. yund on the under side, which has the effectof mellow- Deedes Mine sa 
5 : ’ . + ng the light passing through them. it was reported at the Produce Exchange yesterday 

A dispatch from Bodie, dated Feb. 23, says: ‘‘ The 


ight mment for 50,000 bushels of 7 
town is excited over a new discovery of quartz, fifty miles The Cincinnati Commercial says that the cheekiest ns 2 er a ee : “ye Chi = 7 otis whew 
southeast of here. Prospectors brought in specimens of memorial ever presented to the General Assembly of #4 been made for shipment from Chicago, through to 
free-gold rock, and claim it is the croppings of a wide Ohio came into the Senateon the -26th ult. from the Liverpool, ria New York Central Road, at the rate of 
ledge.” —— ne ae > on R. R. Co. It} 40 cents. —The failure of Congress to pass the Army 
give “the ‘cumeriniees right of way aoe Tease Appropriation bill carried with it the defeat of the 

bout f iles f Kerbyville. The fi length, worth from a quarter toa half million dollars, @mendment authorizing the railroads to do a general 
about forty miles from Kerbyville. The first pan of fo, the nominal consideration of $10,000 a year, in or- telegraph business. However, one of the first bills to 
dirt that was taken out yielded, it is said, three ounces der that the memorialists may build a railroad to break 
of gold, and a nugget was found worth $104. y 


down the Columbus & Hocking Valley Railroad. a similar object, known as the Joues Telegraph bill, and 
: aa : s bs -_ f regT’ ) L ‘ 
_ An extensive coal field has rec ently been diseovered Mr. Charles H. Haswell, civil engmeer, submitted to there ix reason to believe it will be favorably acted on 
in the northwest corner of Lawrence County, Pa. The the Pilot Commissioners at their meeting on Tuesday : 
vein, eight feet thick, was found one hundred and - : ; : early in the session. ——The managers of the trunk rail 
: " 7 “ drawings und estimates of a pian for disposing of the : 
thirty-seven feet below the surface * the earth, and it city’s street sweepings which he had recently seen in road lines have effected a re-adjustment of percentages 
is supposed to underlie all that section vetween the point operation in Europe and Australia. The vessels used to which, it is claimed, will not change the present propor 
of discovery and the open mines in that county, a dis- carry tue garbage out to sea, he said, are called steam ’ I 


above the market rates 


A new mining district is reported to have been dis- 
covered on Silver Creek, in Josephine County, Oregon, 


be introduced at the extra session will be one with 


i i ; i : i re th lor 1'¢ r ce 
tance of six miles. ae ae hopper-dumps, es and tow | An iron ceam-, “" allotted to each roac more nan or 1 '¢ per cent 
barge of this kind, 145 feet in length, would cost | The pooling system at Baltimore, Philadelphia and Bos 
BUILDING $42,000, and would carry aneee cults feet of garbage ton dates from March 1.——The report of the Bureau of 
There is a bill beforethe Ark wsas Legislature toerect Or street refuse, at a speed of nine miles anhour. falling off in imports for the th of 
a State Insane Asylum, to cos: 875,000. towing barges, 185 feet long, would cost $80,000, ana | 5*@tistics shows a falling off in imports for the mon 


could carry the same amount of material. The steam January of $2,382,452, as compared with the same 
cotde oe ee ne Ann Arbor at a —_ hopper-barge could tow two of them, making one trip a month in 1878, and of $11,336,289 in exports.-—The 
Of Fe, Wu, Was cated on Tuesday evening. 18 day to the dumping-grounds out at sea. The Board ap- exports of rails from Great Britain during January 
considered the finest building of its kind in Michigan. — proved the plan, and will recommend the Chamber |. cunted to 20,473 tons, as against 31,832 tons during 


, of Commerce to resolutions urging the city au- : ; 
FS apne: Le Gee Fuca: oa thorities to make the necessary appropriation. the same month of 1878. The exports of all kinds of 


iron and steel were in the same month in 1879 and 1878, 
128,318 and 144,004 tons.——It is again stated that 
overtures have been made by one of the leading 





nearly $250,000. The Cathedral will be opened for 
public worship May 25. 


Dr. H. Enderman, in his report to the Board of 


COMMERCIAL AND FINANCIAL NOTES. 


— — the es of pu _ — 8a = ew | York, March 7, 1879. coal companies for an arrangement to be entered into 
ere not m any advance made in the me’ o ini t : i 8 
ventilating thems tn the past even y The stock market, during the past week has been for suspending mining operations at such times a 


7 : z unite i r, and for the most inactive, ascom-. when the market is over-stocked or prices go below a 
A Bem hotel to contain 100 rooms is being built in St. Pared. with preceding weeks. Price yesterday gen. certain figure. It asema probable that some sch a 
It will be built of brick, with stone trimmings, at acost of erally closed lower, except Western Union, which ad- rangement will be concluded at anearly date. At a 
$28,000. Major Lee is the architect, and W. W. Polk the vanced as high as 106 and closed at 104%. Govern- meeting of miners and laborers of the upper and lower 
aa ment bonds and railroad investments were firm but anthracite coal fields, held at Hazleton, Pa., on Satur 
The Buffalo Courier says that business promises to be dull, and without special feature. The principal business day last, it was agreed that the coal business could not 
pret pine mmom Aeraes architects of that city dur- was in 4 per cent. consols, the sales of the registered improve until a combination of some kind was formed. 
ing as Said, and boduee the ul el te cent bonds amounting to $20,000, and of the coupons to This seems to be not only the opipion of the laborers 
several important will be under way in | $185,000; the former are \¢ per cent. lower—at ae < miners but of the managers of the various coal 
Gen. McDow busily clearing | while the latter are steady at 100%. The 10-40s, con- | corporations. 
Garis tobieh the tee Cee nes et teen, oe | pon, are ‘¢ per cent. lower; the 41 per cents, regis. Mankets.—In general, hardware business continues 
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fully of the future. In values there is some irregularity | 


in a few of the styles of builders’ hardware, but for the 
most part they remain steady. Foreign grades are in 


good relative demand, with prices steady. Nails are | 


not very active.——/ron.—The demand for American 
pig has been pretty fair, but the call is mostly for lots of 
100 tons and under. Values remain steady. Sales of 
100 tons No. 2 X, sterling, at $16. Scotch pig is 
very quiet, with prices more or less irregular and easy. 
The price of iron is said to have advanced 50 cents a 
ton in Pennsylvania within a week, and the production 
of certain mills is sold for months ahead. According to 
the Philadelphia Record, the demand is so great that 
producers say that they could sell five tons for every 
one they are turning out. One mill has declined during 


21 to 24. 
, Galvanized American. 14 to 20, second to prime 


All cut spikes 25c. above 10d. 
eer ee: ETC. 


Square nuts. 


Hexagon nuts. 
Washers 


the past few days orders for nearly 20,000tons. Orders | 
for several thousand tons of iron rails are in the Phila- | 


delphia market, while large sales have been made of 
sheet-iron, and the demand for bar-iron is very strong. 
The orders for heavy machinery are greater than for 
several years past. 


Building —Jersey 
Ri 


Rails.—The demand for both stee) and iron here is | 


rather slow. Orders, however, do not appear to be 
solicited, except for late delivery. Olid rails are scarce 
for the present, and desirable lots are held at $21.00 and 
upward. 


PRICE LIST OF MATERIALS. 


IRON. 
AMERICAN PI, 


No. 1X Foundry, Lehigh Brands 
No. 2X 
Gray forge. . 
Scotcn Pie. 
tglinton ..... 18.50@19.50 | 
ok... : ceceeseeee» 20.50@21.00 | 
21. 50@22.00 | 
32.00@35.00 
41:00@,42.00 


20.00@21.00 | 


23. 00@ 23.50 
12.00@ 15.00 


"eaion AND RAILROAD IRON, 
Wrought-iron I veams. om to 10in. .... ..... 


“ 15 * 
channel beams, 4to 12 in. 


T iro 
Geter plates. 
“  Fivets.. 
ot lates . 
bolts. 
wy 5 1-15x9-16 


am eseneeee ERESTEE L. 


Homogeneous... . @ lle 
— plate evevs t réeeee ..@ & 
Shee he enn kaneis 10@15 
Saw- “plate, ‘mili and mulay* cones si 14@ 16 
gang and cross-cut ciyawe waxeet 13@ 1444 
circular as to size ................ 18@30 
Frog points... -@28 


5e 
@is 


Gun or homogeneous. .. 


ENGLISH ‘STEEL. 


Swaged, cast 
Best double shear 
Blister, Ist quality 


GERMAN STEEL. 


Best quality 
Second quality 
Third 


F irst — 
Seconc 
Third 


BAR: IRON. 
Common ]RON- 


Trenton 


ES Philadelphia 
Baltimore 


2 
2145 
21-10 
2) 


“ B 
8 76 


SW@ 634 


SERESR omavscek 


Cargo rates delivered at New York. 


Amherst freestone, in rough... 

Berlin freestone re 

Berea freestone = 

50 | Brown stone . ~ 
ranite, reug 

Marble, sawed 

Sandstone 

| Dorchester (N. 


SLATE. 
Delivered in New York 


Purple roofing slate. per sq. ft.... ............ 
Green slate 


Portland (imported)... Wivcsasecst ; 

Portland —s sAm.). 

Romaa.. 

Keene's coarse. . .......... 

ee REE Ce pete a eke pote bas betas 
Plaster Paris 


State, common (cargo rate) 
State, finishing 


PLASTERERS’ HAIR. 
Cattle, per bushel. 


LUMBER. 


Per bbl. 


$1.00a 1.10 
2.7%5a 3.25 
2.50a 2.90 
2.80a 3.25 
6.50a 7.00 
10.00 a 10.50 
1.754 2.00 


70 a 75e. 
90a... 
.. a80 
.. @90 
80 a 85 


9 a 123¢e. | 


Prices to Contractors and Builders (Chicago). 


First and second. 


clear r 134 and 2 in 
Third clear, 1i4 b> to 


Siding, tirst and clear dressed. . 
* common dressed. . 
Flooring. 


ist commen dressed . .. . 
2d common dressed 
; 3d common dressed 

a ek boards, 10 to 12 in., rough 
B stock boards, 10 to 12 in 
C stock boards, 10 to 12 in. 
D or common stock boards 
phe ee 


iY te... 


Dimension 


PAINTS, 
Lead--American white, ey ; 


to 13% in. 
ps to eke 


15 per cent. discount. 


38@, 72 
92@ 1.10 


1.28@ 1.65 


ow GREASE AND LUSRIGATORS. 


—— winter. 
Whale, crude, Northern 


“ 


SEWER PIPE. 
Akron (Ohio) Sewer res, ox (at Works) : 
Straight, 4in 


34 to 2 in. round and square / 
1 to6in. x% to 2 in. ‘ 


ER 
Brick Mason (Fronts) 

CARPENTER ..: 

FouNDRYMAN -. 


Whitesmith. , 
Galvanized fron Worker 
Gas Frrrer. 


1.50 a 3.00 1.75 a 3.00 2. 


PAINTER. .... . 
PLASTERER...... 
PLUMBER... .. 
QUARRYMAK .... 
Stone Mason 
Carver .... 
Pointers an: i Washers 
Rubber 
Stone-Cutter 
Stone-Setter 
RooFER (Tin) 


TRADES. Baltimore.' Boston. 


1%@ 


a 
(Prepared Especially | for Engineering News, and a Revised). 


Montreal Philadel _Pitts- | Portland 


Chicago. | Cincinnati New York. (Can.) phia. 
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Tribune Building, New York City. 


GEO. H. FROST, Proprietor. 
So 
SATURDAY, 


MARCH 15, 1879. 


ee 


THE A ican Manufacturer and Iron World 
has removed its office of publication from 97 Wood 
street to 55 Ninth street, Pittsburgh, and at the 
same time has introduced improvements in its 
‘make up” that cannot fail to be agreeable to its 
large list of readers. 


> ++ > 3+ oe 


THE report of the Department of Public Works 
of the City of New York, for the quarter ending 
Dec. 31, 1878, is published in The City Record, of 
March 11, and contains much interesting reading 
in reference to water-works, sewers, gas, etc. The 
Record can be bought at No. 2 City Hall. 


- 





en 00 eo 

WE will publish next week the preliminary report 
of Major W. P. Craighill upon the surveys for the 
Chesapeake and Delaware Ship-Canal, giving com- 
parative approximate estimates of cost of three 
proposed routes. The survey was directed by the 
second section of the River and Harbor act of June 
18, 1878, and the project is one of considerable in- | 
terest to the people of Baltimore and of importance 
to the commerce of that port. 


OS 0 

A SERIES of tests of the ‘“‘ Barton & West” water 
meter, invented by Chas. C. Barton and J. B. 
West, of Rochester, N. Y., are now being made in 
London, England, in competition with the two 
English meters known as the ‘‘ Kennedy” and 
‘*Siemens.” These tests, which are conducted by 
the well-known English engineers, W. H. Thomas, 
C. E., and Vernon Harcourt, C. E., will, it is 
stated, be very exhaustive. 


—_———___ <9 +0 @ 0+ 

THE experiment of supplying houses with steam 
for the purpose of heating, after the manner in 
which they are provided with gas and water, is to 
be tried in Berlin. A preliminary trial is to be 
made in a western suburb, under the direction of 
an ex-sanitary officer. The land is taken, capital- 
ists have come forward, and a pattern station is to | 
be erected. The advocates of this plan for heating | 
claim for it that it will be considerably cheaper | 
than by ordinary fuel. The amount consumed by 
each house will be measured as gas now is, by | 
meters. 


me tt ee ee 
WE present this week an abstract of the Report | 


ENGINEERING NEWS. 


on the centre of a section of the girder measuring 
17 feet in length, without even displacing the paint 
and causing a spring of only one-eighth of an inch. 
he a eee 

WE are in receipt of the first number of *‘ Pro- 
ceedings of the Engineers’ Club of Philadelphia,” 
edited by Charles E. Billin, Corresponding Secre- 
tary. It isa very fine pamphlet of 88 octavo pages, 
and isthe most creditable display of enterprise 
ever exhibited by any American engineering so- 
ciety. The club “is the outgrowth of a few social 
gatherings of young gentlemen interested in the 
several branches of engineering science, who met 
for conversation and ‘comparison of notes’ during 
the fall of 1877.” It has now grown into a most 
creditable organization of Philadelphia engineers, 
who show in this, their first publication, what they 
have been doing and how well they have done. 
The table of contents include papers from Charles 
A. Ashburner, on the ‘‘Oil Sands of Pennsylvania;” 
from R. Hering, on ‘‘ House and Street Drainage 
of the City of Philadelphia,” and ‘* Bearing Piles;” 
by Lewis M. Haupt, on the ‘‘ Propose] Removal 
of Smith’s Island” and ‘‘The Scales of Maps ;” by 
W. F. Biddle, on the ‘‘ Water Supply to a Stamp 
Mill, with Notes on Kutter’s Formula,” and, by 
Percival Roberts, Jr., on ‘‘ Empirical Formula for 
Strength of Wrought-Iron Beams,” etc. There are 
also several interesting reports and memorials, be- 
sides notes and memoranda on subjects of interest 
to engineers. We congratulate the Philadelphia 
club on the creditable exhibit it has made, and 
hope to see many more tokens of its enterprise in 


the future. 
><. D> oes 


In order to arrive at an early division of the 
profits expected from their projects, the managers 
of the Metropolitan and New York Elevated Rail- 
roads, in this city, pay little heed to the hue-and- 
ery which has been made in reference to the dan- 
gers of their crossing, common and converging 
lines. They content themselves with statements 
that the system of interlocking switches and tar- 
gets which they propose to adopt will render acci- 
dents improbable. All their deductions, however, 
are drawn from instances of surface intersections, 
in which, should they occur, the disasters could 
scarcely in any case be as fatal as in a similar one 
on elevated lines. Engineers concur in their testi- 
mony that in all cases where danger is appre- 
hended from railroad crossings or on elevated 
lines the personal responsibility in preventing it 
should be replaced, as far as possible, by mechani- 
cal appliances, which experience has tested and 


|approved. No matter how careful, steady and ef- 


ficient your flag, brake and signal men may be, 


of Engineers J. J. R. Croes and Geo. W. Howell, | sooner or later the individual is tardy, nervous or 
on the proposed additional water supply of Newark, unmindful, and disaster follows. Mechanical 
N. J., which cannot fail to be of interest to most safeguards also are liable to latent defects or 
of our readers. We understand there are some in- | which are only discovered at the cost of the de- 
teresting problems in hydraulics connected with | struction of property, or, it may be, life. The 
the undertaking, and we hope to be able to keep | managers of the elevated roads have not yet given 
our readers fully informed as to the progress of the | the public any assurance that they consider its 
scheme. The well-established reputations of the safety, while traveling on their roads, as para- 
engineers is a guarantee to the citizens of Newark, mount to any profit to be gained by the conven- 
that whichever plan is advocated by them will be jence of rapid transit. The only way to guard 
the best that could be adopted. We are indebted against the dangers threatened by the use of the 
to the Newark Daily Advertiser of the 11th inst., | same track by two companies and the crossing of 
for the carefully-prepared synopsis which we re- the line of one by the line of the other seems to be 
print. ' an entire abandonment of the idea of such an ar- 

Tue Board of Directors of the Long 1 Beasioh Pier Tangement, and the exclusive use of one line or 
Company report that the work on the pier is pro- SY8tem of esac Sem oy each company. 
gressing favorably, that the wrought-iron girders WATER METERS. 
are being received from Pittsburgh, Pa., with | 


rapidity, and that the iron company at Greenpoint In the St. Louis Times-Journal of the 2d inst. 


are delivering at Long Branch their proportion of there isa long communication from W. P. Gerhard, 
the girders. Already the contractor has on the C.E., Assistant Engineer Board of Publie Works, 
ground about $40,000 worth of material. ‘the of that city, on the above subject. The letter was 
girders will be delivered at the h as rapidly written in reply to objections to the use of water 
as the piles are driven, and there is now even pros- meters, made by Dr. Comstock, in the St. Louis 
pect that the pier will be completed before the time Globe-Democrat, Feb. 9, and publication of the re- 
specified—May 1. The driving of the piles by ply of Mr. Gerhard being withheld by this later 
hydraulic power has proved a perfectsuccess. The journal, it now appears in the Times-Journal. 

piles have been tested by 80 tons pressure, placed Mr. Gerhard does not advocate the proposed 
upon the vertical form of a column 10 feet long, New York City method of collecting pay for every 
and no injury to the column resulted. The girders gallon of water used by the consumers—‘ an ob- 
which are being used in the construction of the jectionable system "—which would “soon lead to 
pier were also tested with a pressure of 224¢ tons a general reduction in the quantity of water used , 


—_—- 
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aud would most certainly, in certain localities, be 
detrimental to the health of the city, besides re- 
ducing greatly the water revenue.” 

The proposition is ‘‘ to allow every water-taker in 
St. Louis a certain number of gallons per day, 
which quantity, according to averages from nu- 
merous most accurate measurements, has been 
found ample to supply all demands of a family (the 
new system applies only to private dwellings, and 
not{to manufacturing establishments or hotels, etc.). 
What is used beyond this allowance shall be con- 
sidered as extra quantity—you may as well call it 
luxury or in most.cases waste—and is charged for 
at a certain rate per 100 gallons. In order to effect 
in the quickest way the gradual introduction of 
water meters, it is further proposed to let the pres- 
ent rates remain and allow 100 gallons for every 11, 
cents of rate paid ; moreover, there shall be granted 
to each consumer, in addition to the above quan- 
tity, an extra allowance of 100 gallons per diem 
free of charge, and this is especially done to pro- 
vide for _— people, who, paying a small water- 
tax, would necessarily get the smallest amount per 
head per diem. Every gallon used exceeding the 
above-mentioned allowance shall be charged extra 
at the rate of 1's; cents per 100 gallons. I may 
here as well say that I consider this rate a very 
liberal one, as in most of the Eastern cities the 
commercial value of water is from 2 to 3 cents per 
100 gallons.” 

According to this system, a consumer paying $3 
fer six months will get 109.6 plus 100, equal 209.6, 
gallons per day. 

A consumer paying $15 for six months will get 
547 plus 100, equal 647, gallons per day. 

And so on, 

According to items compiled from the Water De- 
partment of the city of Worcester, Mass,, the aver- 
age consumption per head per day was, in resi- 
dence buildings, with 


Gals. 
Baths, water closets, etc... 18.2 
In dwellings............ 12.6 
In tenement buildings 12.1 


The allowance by the new system seems, there- 
fore, to be a very liberal one. Even during the 
summer months it will prove ample; any excess on 
some very hot days would be equalized by a 
smaller demand on other days. Finally, it may 
be mentioned that even the extra rate for a bath 
would be but nominal, for assuming fifty gallons 
as a fair average for one bath, the benefit of the 
latter could be had at the exceeding low price of 
three-fourths of a cent. 

The writer then quotes respecting the sanitary 
considerations from Mr. Thomas F. Whitman’s Re- 
port to the St. Louis Board of Water Commission- 
ers, May, 1876; from Mr. Edward Philbrick, C. E., 
in the Plumber and Sanitary Engineer for Janu- 
ary, 1879; Mr. T. Bailey Denton, Sanitary Engi- 
neer, England, and Mr. Binkli, the distinguished 
City Engineer of Zurich, Switzerland, who advo- 
cates a system identical with that of the proposed 


| St. Louis one. 
OBy, | 


Mr. Gerhard, after showing that the use of me- 
ters is to prevent useless waste and not the suffi- 
cient use of water, states : 


** What Dr. Comstock says about the propaga- 
tion of zymotic diseases by sewer gas has been as- 
serted many years ago, and acknowledged by every 
sanitarian. But to avoid these dangers—threaten- 
ing death in our houses—we must see the plumb- 
ing work done properly and in a scientific manner. 
The introduction of water-meters would result in 
people having their plumbing work done in the 
right way, and insisting on a proper laying of ser- 
vice-pipes to prevent freezing; they would use 
well-closed faucets and well-fixed water-closets, 
with proper waste-preventing flushing arrange- 
ment ; they would a drains at proper inclina- 
tions, and use small self-flushing pipes ; they would 
see that their house-drains were trapped in a proper 
way and the a efficiently ventilated ; they 
would run their down-spouts into the house-drains 
to utilize the flushing power of a good rain-shower, 
and so on, all tending to, and probably in most 

| cases accomplishing, to keep the sewer- out of 
the house ; and whenever this is accomplished the 
dangers of disease, as pictured by Dr. Comstock, 
will be overcome.” 


The subject of excessive waste of water in all our 
| large cities has been very liberally treated in nu- 
merous City Engineers’ reports, and in some cities 
| measures have been taken for a partial remedy. 
But the evil is one that cannot be easily reached, 
on account of the necessity for offensive house in- 
_spection at all hours of day and night, and an ep- 
| forced introduction of meters. The most success- 





ful instance 





of prevention of waste is that of Liver: | been appointed Deputy United States Gurveyor at | 
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Lonpox, Madison County, O., March 6, 1879. 


pool, England; in this country public sentiment Leadville, Col. _Eprror ENGINEERING News: 


has favored—in genuine American style—waste, 
notwithstanding the great inconvenience and an- 
noyance to water-takers at a distance from the 
source of city supply by reason of constant reduced . 
pressure in the pipes. If a cheap and effective 
meter, and a liberal system of measurement can 
be introduced into our cities, it cannot but be ad- 
vantageous. We cannot see why the St. Louis 
plan is not a move in the right direction. 





OBITUARY. | 


Jacob B. Knight, M. E., Secretary of the Frank- | 
lin Institute, died at his residence, in the city of | 
Philadelphia, on Monday evening, the 10th inst., | 
of typhoid pheumonia, after an illness of a little | 
over a week. 

Mr. Knight, who was also Vice-President of the 
Engineers’ Club of Philadelphia, was a mechanical 
engineer by profession, and was born in the north- 
ern part of New York State, being at the time of 
his death in the forty-eighth year of hisage. He 


was elected a member of the Franklin Institute 


| I would like to learn something about the re-sur- 
ee con aoe weagiacverd going on in New York, the object of the 
pier at Long Branch, proposes, with other. capital: | 2m of triangulation, and how it is carried on 
ists, to form a company for the purpose of building |; led <Giaties thn dh cereets will 
piers, bridges, docks, light-houses, elevated rail-| a ap sp lel A hia Mi salad . 
roads, and all works of iron, where piles and gird- | merged ™ asec mo agg 7 
ers are to be used. | a# they ape, 
; If any part of'the U. 8. needs re-surveying it is 
It is generally conceded that the President has the Virginia Military District of Ohio—chimney 
decided to appoint Clarence King as the Director corner surveys, distances taken on horseback or 
of the consolidated survey ordered by the clause in by chainmen on the run, landmarks decaying, 
the Sundry Civil bill. Mr. King is a young man surveys with nothing but the worm land-lines 
about thirty, who has already made his name known | running to every point of the compass, &c. 
in his profession in two continents. Yours, &c., J. ARNETT. . 


ectecen tal - See eae. ee newt ARMY Bunpine, New York, March 8, 1879. 
.C. W. Tracy, Chief, % Owe! “ 
Loyd, Chas, E, Loffan, J. W. Gray, Barney Jones, | ED!T0® ENaimezaine News: Boe 
A. T. Smith, Hugh McLonenan, C. E. Abbett, Wm. | Your last Me crutehin sn aetiels GURRINR, + Ce- 
A. Martell, F. Christofell and E. H. Jones, were in| Ment Teste,’ which, as stated tn a foot nore. was 
Des Moines last week. Their survey is completed. | Louis, by : : B t, Jr., C. E. ex 

Mr. James H. Small, formerly of Buffalo, N. Y., As much of the material of the paper was taken 
has been elected Managing Director of the Tram- directly from my work on ‘‘ Limes, Hydraulic Ce- 
way Company of London. He was formerly ments and Mortars,” in some instances, forming 





Sept. 13, 1878, and in 1874 was appointed Superin- Superintendent of the Buffalo Street Railroad exact and full copies of entire paragraphs, and in 
tendent of the Franklin Institute Exhibition, held| Company, of Buffalo, N. Y., and afterward Man- others condensed compilations of paragraphs, it 
in Philadelphia in that year, the success of the @ging Director of the Tramway Company, of Glas- would have been well, I think, if’ Mr. Burnet had 
Exhibition being largely due to his earnest and ju- £0W, Scotland. exercised the common courtesy of acknowledging 
dicious efforts and unflagging zeal. In 1875 he was | In the cases of C. A. Clinton, Chief Engineer, and the source of his information. 
elected Secretary of sr Institute, which position ~ MM, Merriweather. Assistant Engineer of the. Yours truly, 

he held to the date of his death. He was the rep- Ghicago . ilwav, . ‘ sen, * es: 
resentative of the Instituté in the Pennsylvania criminal carclesaneas in the exeavation at Kaneas,  O7?CHcroncumrany ov Minpit, DextrE- 
Museum and School of Industrial Art, and was City, which caved in several days ago and steak | HarrisBuRG, March 8, 1879, 
also the originator and conductor of the exceedingly |g serious loss of life, the. Grand Jury of Jackson Eprtor ENGINEERING News: 

interesting practical and scientific tests of the County, upon acareful collation of the evidence, In reply to your favor of the 1st and under reso- 
dynamo-electric machine, made under the auspices | pas failed to find an indictment. lution of the Commissioners, I am not at liberty to 
of the Institute in the Fall of 1877 and Spring of | ‘give you a list of the bids as requested. There 


Q. A. GILMORE, 


( 





1878, full reports of which appeared in the monthly | 
numbers of the ‘‘ Journal of the Institute” for May | 
and June of the latter year. 

Mr. Knight united to an unusually genial and 
engaging manner, which attracted all with whom 
his business and social life brought him in contact, 
rare administrative qualities for the important 
position which he so ably filled, As an organizer 
and controller of circumstances in the service of 
the Institute, to which the latter years of his life 
were devoted, his influence was ever foremost, and 
it is, perhaps, more largely due to his efforts than 
to any other single person that the Institute ranks 
to-day as one of the leading scientific and practi- 
cal societies of the country, in all respects emi- 
nently worthy to bear the illustrious name which 
it has chosen to designate it among the institutions 
of the world. 





ll, +o Oe eS 


PERSONAL. 


Henry Clay, the City Surveyor of Elizabeth, N. J., 
died on March 4, after a severe sickness. 


Dr, Isaac Norris is acting as Secretary pro tem. 
of the Franklin Institute, filling the vacancy caused 
by the death of the late Secretary, J. B. Knight, 
M. E. 


Professor Francis A. Walker was confirmed by 
the Connecticut Senate, on March 7, in his appoint- 
ment as Railroad Commissioner in that State for 





_|engineering in this country. His written rr 


Mr. Daniel R. Kelly, lately prominently con- ; . ; 
nected with the construction of the Quebec, Mon. Were forty-three bids received, ranging from 
treal, Ottawa & Occidental road, has been engaged | #20,000 down to $5,400, to complete the . whole 
| in the construction of the New York Elevated Rail- work. Mr. W. W. Morrison, of Lock Haven, Pa., 
'way, and, in connection with his partner, Mr. | “8S awarded the contract, and will commence 
James E. Wallace, has now a contract for four. work as soon as the weather permits. 
miles of the Hirlem extension. Very respectfully, 

W. B. Hart, Secretary. 
[A note in our “Gas and Water” column, re- 
rring to the work, is published this week.—Ep. ] 


| 
} 
j 
i 
i 


| L. G. F. Bousearen, Chief Engineer Cincinnati | 

| Southern Railroad, is charged with getting up ® fe 
| fantastic specification for steel rails—and that it is 
impracticable. We are informed that this specifi- WASHINGTON, Mass. 
cation is identical with that of the latest contract Byron ENGINEERING NEWS: 


for steel rails made by the Pennsylvania Railroad. Where cellars are apt to be flooded to a depth of 
That at least does not look impracticable. It has ghout 4 ft. within 24 hours after a heavy wet spell, 
even been charged that Bouscaren is a French- wij] a drain on a 1-per-cent. fall keep them dry ? 
man—a foreigner—and not entitled to native The following peculiarties are involved. in the 
American consideration. His family came from case in question. The drain would have to be 
| Guadaloupe thirty years ago and settled in Grant about 1,500 feet in length. The surface soil isa 
County, Kentucky. He was for eleven years in rich agricultural loam, underlaid by a gravel forma- 
| the best school for scientific knowledge and prac- tion of 20 or more feet in depth, and through 
‘tical engineering in France, and he has had fifteen which (the latter) the cellars are excavated for 
years’ practical knowledge in railroad buildingand foot or more in depth. Also, in case where 
the cellar walls have been laid in cement, the water, 
scriptions of the Southern Railroad bridges of course, rises up through the cellar bottom. 
over the Ohio and Kentucky Rivers have at-| If drainage on the above fall can be depended 
tracted the attention of Engineers in England ;/ ypon to furnish the above cellars with dry bottoms 
and, in the beginning of his dealings with the at all times, how much below the cellar bottoms 
| present contractors on the Southern road, he sided should the drain be started? Between brick and 
with them, and carried the point that they should | vitrified or Terra cotta tile, which would be prefer- 


have an extension of time. The warfare upon him | able, as far as expense, durability and general re- 
is unwarranted, and must be charged to the sults are concerned? 


» March 10, 1879. 








three years. 


account of promiscuous ignorance or intelligent 


Also, what shape and how large a tile would 


Aaron J. Westervelt, son of the late Dock Com- | malice. It would be out of character if he should pe the smallest which it would be advisable to 


missioner, Jacob A. Westervelt, and himself en- | do 
gaged in the business of dock building, died at his swerve, in his professional integrity, to serve 
at his home in this city on the 9th instant, age 49. | either the Trustees or the contractors.—Cincinnati 





Capt. Eads on Monday received from the Treas- Conmrereiat Sareea. 
ury $750,000, the cash payment voted to him in| 


the Sundry Civil Appropriation bill on account of | 
his Improvement of the South Pass of the Mis- | 
sissippi. 


CORRESPONDENCE. 


Boston, March 11, 1879. 


$250,000. | revised from the Penny Cyclopeedia, and oecupy- 
Mr. Thomas Withers, formerly Assistant Engi- | ing about twenty quarto pages, gives an account 


neer of the Kansas Pacific and engineer in charge of about 457 mathematical tables, and appears to | 2a0es 


of the Denver & South Park engineering corps, has | be very accurate and complete. 





F. B, | cheaper than in any 


less than his duty, and he could not afford to| make use of, and ought the joints to be cemente?? 


JABEz. 


MONTREAL, Can., March 5, 1879. _ 
Epitor ENGINEERING NEws: 





| A noticein your journal of Feb. 22, of a com- 
munication made by me to the Institute of Mining 
| Engineers at Baltimore conveys an impression 
| Epirok ENGINEERING NEws: 

Prof. Baird will superintend the erection of the Refering to correspondence of “ F. N. W.,” in. 
National Museum near the Smithsonian. It will Enarvgzrtve News of March 8: In the English | Te 
be of brick, iron, and glass, onestory high, contain | Cyclopeedia (conducted by Charles Knight, Lon- | “ 
300,000 square feet, and the cost must not exceed don, 1861) the article entitled Table, enlarged and | My object was to give 


which I wish to correct. I am there made to say 
that the coal and iron ore of the Hocking Valley 
among the most valuable in the country, and 
destined to affect seriously the prices of iron.” 
the results of late opera- 
in the region, that iron can be there made 
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the supplies of native ores and of excellent fur- allows only $150, and the rest will have to come 
nace coal are there abundant and cheap, and have from sale of maps, etc. If you know of a party, 
much local importance in connection with the ores as above, I would be pleased to be placed in cor- 
of Lake Superior and the markets of the North respondence with him. 

and West, is true, and that in any revival of the Respectfully, A. 8. C., Surveyor. 
iron interest, increasing attention will be paid to. [We have the names of a number of competent 
this region, I do not doubt, but that these condi- draughtsmen and surveyors in our Employment 
tions are adequate to affect the iron market of the Registry, but the case is a special one involving 
country is not to be supposed. My remarks on an investment of money ; we must leave the mat- 
that occasion will appear in an early number of ter open for the consideration of applicants, and 


ENGINEERING NEWS. 


the Engineering and Mining Journal. Mean- | 
while, I shall feel much obliged if you would in- 
sert this correction in your valuable paper. 
Your obedient servant, 
T. Sterry Hunt. 


MonmoutH, Ill., March 5, 1879. 
Eprtork ENGINEERING NEws: 

Dear Sir: Can you refer me to any books on 
narrow-gauge railways in America, surveys and 
construction. Respectfully yours, 

JOHN F, WALLACE. 

[Fleming’s ‘‘ Narrow-Gauge Railways $1.00;" “A 
Review of the Theory of Narrow Gauges as applied | 
to Main Trunk Lines of Railway,” by Silas Sey- 
mour, furmerly State Engineer of New York, and 
Chief Engineer of New York & Erie R. R. Price 50, 
cents. Proceedings of the National Narrow-Gauge 
R. R. Convention, held at St. Louis, June 19, 1872. 
Price 50 cents. The only other literature on the 
subject that we know of is to be found in former 
volumes of ENGINEERING NEws, and in the several | 
excellent railway journals of New York, Philadel- 


will be obliged if only those who are prepared to 
enter into negotiations with a view to business, 
will apply. Stamps must be inclosed to pay post- 


_age.—Ep. ] 


EpitoR ENGINEERING NEws: 

In response to ‘‘ P. W. M.’s ” inquiry, from Mus- 
catine, Iowa, on Feb. 19, 1879, would say the con- 
necting of his pipes to obtain satisfactory results 
would depend upon the fall he can locate. For in- 


| stance, if his two 8-inch pipes have_20 feet fall per 
' mile, he can convey their capacity through one 8- 


inch pipe having 50 feet fall per mile. The change 
should not be abrupt, but made tapering or grad- 
ual. 

In response to “F. N. W.’s” inquiry from Provi- 
dence, R. I., on Feb, 28, 1879, would say: I have a 
copy of a work like what he inquires for, ina book 
of over 600 ;ages, published by Bernhard Tauch- 
nitz, Leipzig, in 1870, and supervised by one Dr. 
Bruhns, I believe. 

In response to ‘‘Sewer,” in your issue of March 
8, would advise cast-iron pipe, on account of 





phia, and Chicago. A really good work on the sub. | its greater durability and present low prices. Pipe 
ject is greatly needed. We may add that there isa sufficiently strong and durable can be bought for 
valuable work upon the subject, by M. E. Vignes, inside of $8 per running foot, and the parts when 
Engineer of State Railways, entitled, *‘ Technical worn out would undoubtedly be a bargain at $3 
description of the Festiniog Railroad, and some per running foot for old metal. FRIEND. 
other Narrow.Gauge Railways of England.” It is ae 
published in French by Dunod, editor of the Jour- W. D. B., Providence, R. I.—Have mailed you 
nal des Ponts et Chaussées, contains eight chapters, ‘‘ Pump-Fitter's Guide” and Zahn’s ** Transmission 
and the price is siz dollars. This work we will of Power by Compressed Air.” The only other work 
supply at that price to any person ordering it. At on the subject that we can find in the city is a 
present there are but a couple of copies in the French treatise entitled ‘‘ L’Air Comprimé et ses 
country, Ep.] | Applications.” par M. A. Pernolet, Ingenieur. 
Paris, 1876. Price, $8. 

Valuable articles on the subject have been pub- 
Tiitsly 0 “F, 1. W..” im your lest number, I lished in the English engineering journals, and a 


: paper entitled “The Transmission of Power to 
would say, that no tables of natural sines and tan-| pistances,” by Henry Robinson, M. I. C. E., read 
gents for every second of the whole quadrant have | pefore the Institution of Civil Engineers, March 13, 
been published. They are often given, however, 1977, gives some facts concerning compressed air. 


for the first degree of the quadrant, where the | The subject has been considered in connection 


variation is most rapid. | with the Mt. Cenisand Mt. Gothard Tunnels.—Ep. 
There may be half a dozen tables containing 


natural functions to every ten seconds, but only| REPORT ON THE WATER SUPPLY OF 
those of Rheticus and Junge are at all accessible. NEWARK, N. J. 

Rheticus’ work is called ‘* Opus Palatinum de a — x a, 
Triangulis,” and was printed in 1596. The decimals’ _The report e engineers on the various plans 
are given to ten places, and it was from these that | of increasing the water supply of Newark, N. J. 


. . : was ted at the meeting of the Water Board, 
the ee tae and tangents of Vlacq’s canon | March 10. Its substance was as follows: 
were 


computed, The only copy of | 7 the Newark A Board: 

Rheticus that I have seen belongs to the Yale Col-| The have the honor to submit the re- 

lege library. sults of the surveys and examinations made in com- 
Junge’s book contains no tangents, but gives the with your resolution of June 5, 1878, to as- 


pliance 
. certain the relative cost and value of various 
sines and cosines for every ten seconds to ten deci-| schemes for furnishing an additional supply of 


ss taafat ine: tien’ i ener saul ok 
x i inus,” A er of your 
cocoa ss ci that provision shuld be taade fers. teaply of as 
Of logarithms of sines ‘and tangents to every | ast th , of 
second there are three tables—those of Taylor in) 
1792, Bagay in 1829, and Shortrede in 1849—the last 
of which is the best and most readily accessible. 


BETHLEHEM, Pa., March 10, 1879. 
EpIToR ENGINEERING NEws: 





} 
| 
| 


Eprror ENGINgERING NEWS: 
Dear Sir: Tam engaged in preparing for publi- 


cation maps of the counties of this State (N. C.), | 
with a view of 


who would be willing to share expenses and profits. 
I am at work on —— County now, making transit | of 
and odometer survey, etc. — fm ohn 
I could, if necessary, arrange for the board of a to the 
gentleman, but the other expenses would have to 






} 
dis- 
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include that part of Essex County which lies east 
of the crest of the Watchung Mountain, and which 
comprises (1) a strip along the Passaic River but 
slightly elevated devs the river level and adapted 
to business purposes; (2) a slope rising to an eleva- 
tion of about 200 feet; (3) a plateau of a general 
elevation of 200 feet, and already largely settled by 
a suburban population, and (4) the eastern slope of 
the Watchung Mountain, rising from 200 to 500 feet 
and occupied by villa residences. To the north of 
the Essex County line it is probable that another 
system of supply will be adopted, when the neces- 
sity for it arises, and to the south, in Union County, 
the sudden breaking off of the foot hills leaves a 
wide expanse of flat country, which is now occu- 
pied by a number of growing towns, several of 
which have each their independent water works, 
and all of which are undoubtedly destined to be 
combined under one system at no distant day. 

The water supply of Newark, under the control 
of your board comprises : 

1. Pumping works on the Passaic River at Belle- 
ville, consisting of two basins, each 140 by 340 feet. 


originally intended to act as filter and settling 


basins; an engine-house containing three steam 
pumping-engines of combined capacity of © 
18,000,000 gallons in 24 hours, with room for 
another engine; a force main of 30 inches diame- 
ter leading to the Belleville Reservoir at an eleva- 
tion of 167 feet above the river, and 6,000 feet dis- 
tant from it. 

2. A distributing reservoir 1,500 feet distant 
from the Belleville Reservoir, and at an elevation 
of 114 feet above the river. 

3. A high-service engine-house containing one 
vumping-engine, of a capacity or 3,000,000 gallons 
in 24 hours, with room for another engine. 

4. A high-service reservoir 9,000 feet distant, 
with its water surface at an elevation of 225 
feet. 

5. About 130 miles of distribution pipe. 

These works were constructed in 1868-70, the 
city having outgrown the capacity of a small sys- 
tem of supply from springs which had been in 
operation for several years, first under control of 
a private company, and since 1860 under the pres- 
ent organization. The cost of construction of these 
works has been, in round numbers, $3,500,000, 
Their present capacity is about 9,000,000 of gal- 
lons per day. In 1878 the payment of interest on 
the debt amounted to $220,025. The cost of pump- 
ing to the Belleville Reservoir was $23,163.78, and 
for the high-service reservoir, $8,105.11, making 
the total cost $251,293.57 for 2,657,400,900 gallons, 
or for every million gallons delivered $94.56. 

For comparison with the projects to be men- 
tioned hereafter, the annual cost of delivering 
water to the distribution pipes is taken, omitting 
the cost of those parts of the existing works which 
must be common to any system : 





Cost of Pumping works at river........ Sv ueeweed $574,509 .08 
Cost of high-service pumping works.............. 61,710.49 
$636,219.57 
Annual interest at 6 per cent... - . $38,173.17 
Expense of pumping.... ...... ... 31,268.89 
2.06 


$6044 
Or for every million gallons delivered, $27. L 


‘The above item of interest on the present plan 
will be common to all schemes which may be pro- 
. The estimates given further on do not in- 
clude it, but are only for additional expenses which 
will be required. 

To compare the cost of the various projects and 
their value to the city, the report makes a forecast 
of the growth of population and increase of the 
consumption of water in other cities. The ten- 
dency is toward the proportion of one mile of pipe 
to every 1,000 inhabitants, and the probable popu- 
lation and water supply which will be needed for 
the next fifty years are as follows : 


aa | 
Year. Population. Miles of pipe. Consumption. 
Bebb ix vsesd 182,000 130 7 20 G24 
Pe 196,000 145 8,700,000 
Wess cdc ode 268,000 244 17,446,000 
eae 353,000 353 34,897 500 
Gav skv ee see 460,000 460 50,600,000 
Sic ie ... 623,000 628 69,080,000 
Wie. a0dveias 900,000 900 99,000,000 


Any supply for Newark must be derived from the 
water-shed of the Passaic River. Within the area 
of 981 square miles drained — stream above 
the present pumping works at Belleville, there are 
a number of locations from which it is practica- 
ble to conduct to Newark an ample supply. 

The pone which have been exa are: 

2 which contemplate the retention of the 
Belleville pumping station. 

2. The removal of the works to Little Falls, and 
lifting the water tc an elevation sufficient to sup- 
“= water district. 

The abandonment of pumping for the main 
water i en 
toa high level from the head waters Pas- 
saic, mping will, in any case, be needed for 
higher levels, 
QUALITY OF WATER. 


water is neither 


even in small quantities, are held 
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to be sufficient to forbid the use of water for drink- LITTLE FALLS, Bloomingdale, Macopin pond, Dunker pond and 
. Chief among these is sewage pollution. At Listhe Falla. fintr sailes’ above: Paaeien Stickle 

Authorities are extensively quoted in the report 1014 ake te - aeeas: ioe feces the Giles a2 has been made of the cost of bring- 
Bee eee ee eee een ny | Aqueduct Board, which i taken. ea. the opntre: of ato ar we aoceeend one Leguaemoce Fivers 
decomposing vegetable matter is also requisite distribution, there is a fall of 82 feet in the Passaic | ered at Montclair Reservoir 280°? 

The mean River valley is favorable to the col- aac as ee eae ee fadonage The cost will be for 21.75 millions 
Lisove Batcroon consists cf'a great central basin of still leave'an available head and fall of 2 feet for | of gallons capacity, @2.067.770: interest and mai. 
200 square miles area and an elevation of 120 to’ water ee ae the drainage ee et ere - 
180 feet above tide water. The branches of the (eee ee tor ban ae, .¥ oe Teo | Theannual cost of maintaining pipe lines is little 
main stream, which break through the Watchung oY ae eo pumping for many years. ~W° more than that of supervi ook taxes, and is 


i) 
: plans for utilizing this power have been consid- co; 
Ce TN ne re ect eRe: ne ered. Both involve the parchase of the water estimated at $900 per mile. |The cost of maintain 


: ii h storage reservoir, $1,500 per annum. 
sat : ; * rights of Mr. R. Beatty, the present owner, and | 28 eac 
Tho course and capacities of these are given in de their cost moat be added to the extimatea, ‘There RINGWOOD AND RAMAPO. 
asmmnatal-tie pollution, stating also all the mills Wi! also be damages to pay the owners of water, Ringwood River, above pyr mse has an area of 
and the chasncter of that discharges into the power at Paterson, and possibly at Dundee, forthe | 118.42 square miles. After ucting the area re- 
shania, ——— Bg on = ee on — for eee Lon) — and the — — 
: ; m Little Fa’ e water can be pum a it would su ,000 gallons per day, so that 
Fk cg ling ro gt [ee =a reservoir in the Great Notch, at an elevation of 310 | sto woula Ls required at amine: It would cost 
matter and chlorine at the pump works, and feet above tide, and thence carried by pipe to a | $1,150,000 to procure 25,000,000 gallons per day 
quoting authorities to show that, though impurities distributing reservoir at Montclair, 289 feet above from this source at the Belleville Reservoir. 3 
in water may escape chemical tests, they may be tide, with a branch Ba the Belleville Reservoir.| The Ramapo River has a drainage area of 168.5 
anit Sor detmikion , As the river at the is not sufficient in the dry- square miles, furnishing 14.44 million gallons 
S- est month to lift more than *,000,000 gallons per daily. It can be made to deliver 96,000,000 gal- 
oi me cra _ WATER. “= day, supplementary steam power will be needed at | ag —— anne reservoirs, but the aeeweod 
e source of all water from any inage area | once. an uannock waters are superior to this. 
is the rainfall, and from twelve to fifteen inches in| The elevation at which the water will be deliver- | oe THE MORRIS C int 
a year is as much as can be depended upon as the ed in Montclair and Orange will be sufficient to| The use of the Morris Canal is considered at great 
annual yield. Any source of supply must have supply all the territory east of the Valley road in | jength, and in all its as . The conclusions 
ct aiall wpe Hil gre sootgh water for the| il oct nnn Nh rice Pumblng [arena wate om uae omens oan 
yearly demand, and must also contain sites for The Belleville, Chatham street and High Service om 1 _ ee eo ee otha 
storage reservoirs of one-fourth to one-third of this reservoirs will all be needed for equalising the | tion a —* ee 
capacity. The rainfall upon the Passaic water-shed | pressure in the mains. : The total cost of works capable of delivering 
has been observed at three points, showing at The works pro posed at the outset consist of 50,000,000 gallons per day at Bloomfield would be 
Newark an average of 46.405 inches, at Lake Ho- canal and flume of 50,000,000 gallons ay: en- | $4,060,000, excluding storage there and its connec- 
patcong 42.55, and at Paterson 53.80 inches. _ gine and pump house at Little Falls. » tur- | tion with the Belleville Reservoir. 

In October last, when the water was as low in bines of 240 horse-power, capable each of pumping! The use of an open canal is pronounced the most 
the Passaic as it has been known for thirty years, 7,500,000 per day and two steam-engines each of 5,- objectionable of any method that can be devised 
the flow at I aterson in forty-eigbt hours was 000,000 capacity will be needed at first. Force main on account of its exposure, expense of supervision 
33.689, 000 feet, or 126,334,000 gallons per day, and of wrought-iron pipe forty inches in diameter, and and repair, liability to obstruction by ice in winter 
0.23 cubic foot per second per square mile of drain- 9,700 feet long to reservoir in Great Notch. | and certainty of ae unwholesomely heated in 
age area, : : / Wrought-iron pipe forty-eight inches in diameter | summer. 

In December a freshet occurred, in which the for 21,000 feet to reservoir at Montclair and 18,000! The report is accompanied by a series of elabo- 
flow could not be measured at Paterson, but at feet of branch pipe to Belleville reservoir, The | rate tables, showing the details of cost of the seven 
Dundee it was at the rate of 17,913 cubic feet per cost of these works will be $1,036,900, and their | projects, which seem most worthy of attention, 
second, or 11,579,072,888 — perday. These capacity 15,000,000 gallons daily. The cost of de- a the annual cost of operating the works, which 
— = the greatest and least flow that may be livering uae Sein he ono. = a een | Matter is the true criterion for judging their relative 

ted. ; expenses $18,625) w 839, or $14, : 

‘he comparative economy of storage reservoirs million of gallons. This is in addition to the cost | The expenses of delivering water by the several 
and pumping by steam in dry months is discussed, of the present works and cost of the water rights. | schemes in five years after construction rank as 
and the conc pee 8 any soe a $10 per With the same arrangement at Little Falls, but | follows, the least expensive being placed first : 
—s oe eke ae of ga wae ae make | lighter machinery, the water may be lifted 80 feet | 1, Rockaway, gravity supply by pipe. — 
up deficiency in water power, while steam power and carried through a tunnel 7,200 feet long to a| 2, Little Falls, pumping supply to high reser- 
to do the same work will cost from one to three-| reservoir in a natural ravine on the east side of the | yoir, 
venths of that amount. mountain, 220 feet above tide. From this point it) 3, Belleville, pumping supply from Paterson. 

EXAMINATION OF PROJECTS. would go through pipe toa reservoir at Orange,| 4, Little Falls, pumping supply to low reser- 

The retention of the present pump station at WA ate eae Oe Dee een ees Se eee | 
Belleville is deemed ametinibie on inane of econ- a See te eres | 5. Belleville, pumping supply from. Dundee. 
omy, but the water there is exposed to contamina- — _ co gp hi h _ nested: ao Cea a ee gravity supply by conduit. 
tion from the back flow of Newark sewage, the anal eles So Sle ae See ee ere 7. Ringwood, gravity supply by conduit. 
drainage of Third River valley, the sewage of Pas- | cnables the ae: = slouminaach omnaes pee ie en on ee oe eae. ane the 

; Se ; vs . . F wi chea: . way next, 
toriea "The water is objectionable even now, and ilot be needed UILTEBS |The cost ofthe works |then Ringwood and Bellevillepump works lat and 

seh ¢ oo oe r ’ , ’ . , costliest. 
with increase of population must become more im-  gajions daily. The cost of dubeating that amount! Acknowledgment is made of assistance render- 
P povers] lans have been suggested to overcome a be $271, or ee ee cient eae ar pope: gm ge ot 

a wr : 7. 8. $ ; ater , Mr. , and others. e sur- 
Se ed ee acta It would be practicable to avoid the expense of | yeys were conducted by Mr. W. A. Thompson, as- 
upon to purify volluted water. The great et and epceing ee Se eee eon apenas by dam- | sisted by Mr. F. H. Williams, who also assisted in 
a taint : sie eartiain aie Siti gr ming the river below that point and cane by 

Sectnd— A. dam ecroms the river to cut off the — = ee $4 Fo a Se ver 

llution from the Newark sewage would be costly, oan the vwatiiett ex 98 eae ee 
involve damages during freshets, and require con-| ‘The Upper Passaic as a source ‘of su ply is con- 
sent of the national government. sidered, but deemed im ticable of 

Third—To take the water from above Dundee the flatness of surface and want of sites for stor- 


dam by pipe would cost $246,500, and the water | : : . 
would have to be paid for. It would suffer also— pare ONES: RT ee Suey ae Oe 


contamination at — . ee (Concluded from page 76.) 
An intercepting sewer along the river bank from 
Paterson to Passaic would obviate this difficulty’ The Rockaway River, at Boonton, has a drainage Chemistry of Cement. 
to some extent. The cost of works by this plan area of 126.65 square miles, capable of supplying| The chemical ingredients of hydraulic limestone 





the calculations and —_ eo ee os 
eee ae eee y Mr. T. H. mis, and dia- 
grams by Mr. J. A. Briggs. 

The report is signed by the engineers, Messrs. J. 
J. R. Croes and George W. Howell. 


CEMENT TESTS.* 


ROCKAWAY RIVER. 


will be $670,000. 72,375,000 gallons per day from 12 inches of the | may be separated into two classes of substances 
The last plan for the retention of the present | water shed. Storage will be needed at once, and| 1. Ordinary carbonates of lime, i 
works is to take the water above Passaic Falls. It the best site for a reservoir is in a ravine near| 2. Various silicates, that 
is 116 feet above mean tide, and it seems absurd to Montville. When consumption has reached 20,- | sili 
bring it down ten miles to pump it up 167 feet again; 000,000 gallons per day more storage will be re- 
but it is found cheaper todo this, and use the pres- quired, and reservoirs could be made of Splitrock 
ent works, than to build entirely new pump works Pond, five miles west of Boonton, another at 
in another situation. Mount Pleasant, on Green Pond Brook, and there 
The ibility of a supply froy: wells has re- are other sites in the Rockaway Valley. The esti- | free 1 
cently been revived, and experiments have recently mates from this source are based on a capacity of 
been made by the proprietors of the “drive well” 50,000,000 gallons per day. 
tent. These are iron tubes, two inches in The distance from Boonton to the Belleville Res- 
iameter, driven to a depth of forty feet, and the ervoir is 21.85 miles, and the difference of i 
water is drawn by a steam a. They deliver 315 feet. A wrought-iron pipe, passing by the sites | th 
about 650,000 gallons _ twenty-four hours. The of the Montville and Notch reservoirs, would sup- 
conclusion is that the water supply from this ply 11,000,000 ns daily in the dryest seasons at 
source is limited, and cannot be depended upon. acost of $636,760, or an annual cost of $9.51 per 
An analysis of the water also showed that it is million gallons. The pipe already laid would be 
harder, and contained more lime and chlorine than available till 1894, when it would have to be dupli- 
the river water. cated. Meanwhile the high-service system could 
This source of supply is especially objectionable, be supplied by a branch to Montclair, and no pump- 
because the water is —— to drainage from ing needed, thus saving enormous expense. 
poe and cesspools. A district growing in popu- To keep up with the p increase in con- 
ation, which is not supplied with sewers, furnishes sumption, additional supply can be procured from 
the most unwholesome water that can be used. the Pequannock River, with storage reservoirs at 
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cement, and that the hydraulicity of mortars isthe case a desire to save labor, and in the other a desire 


result of com 
menced calcination in the 
> h become hyd 
ence of water, and afterwa 
venations begun b the 

y ney 
fore continued and posloeten 
water. 


roduction of 


of heat are there- 


of crystallization is very important, day, is most assured 


The 
for on it depends the hardness and strength of 
cement. 

Importance of Using only Fresh Cement. 

We see, therefore, the importance of using only | 
fresh cement; that is, cement which has not been 
exposed to the action of atmospheric air, which 
always contains more or less moisture. 

To effect this combination of the lime, magnesia, 
etc., with the silica in the presence of water, and 
the subsequent crystallization of the particles, the 
sample must be in the form of a paste of greater 
or less consistency. 

Again, sufficient water must be added at once 
to form this paste, and not little by little, as is the 
case when cement is ex to the action of 
atmospheric air, for here the cement still remains 
in the state of powder. The ingredients have 
become hydrated, and, if made into a paste, cannot 
chemically combine with more water, but simply 
hold iv in mechanical suspension. There is, there- 
fore, no chemical reaction produced, co uently 
there can be no crystallization of the particles. 

The result, therefore, of making mortar with 
such a, is that it will not ‘‘set,” but hardens 
by sim ing. 

"The ame Sonal is the consequence when cement 
mortar is worked over several times, or when it is 
allowed to take what the workmen call ‘a second | 
set.” 

This is rather a misnomer, the truth being that 
it does not ‘* set,” but dries. Cement ‘ sets” but 
once, the opinion of nine-tenths of the contractors 
and masons, a large portion of the architects and 
many engineers to the contrary notwithstanding. 

This is a fact which I have proved by many experi- 
ments. I have made a thick of pure cement 
and allowed it to stand undisturbed for ten or 
twenty minutes. I ners = worked it over 
again, placed it in a mold, and let it remain 30, 40 
or 50 minutes in the air. The result showed that 
the cement was dead, its crystallized form had been 
destroyed, the chemical reactions were completed, | 
and as there can be no second chemical reaction, 
there can be no second crystallization. This cement 
would not ‘‘ set,” but dried sufficiently to take it 
out of the mold, and when placed in water 
crumbled up and fell away. 

It is not necessary to let the cement *‘ set,” or partly | 
“set” to ‘‘ kill” it; on the contrary, the same 
is reached by constantly working the mortar after 
it has once been tempered. The truth is, you can 
destroy it sooner by this latter method t by 
first 1 it y ‘“‘set” and then working 
it over again. For as fast as this crystallization 

rocess goes on you destroy it, the particles are_ 
Sooken up and the result is as so much sand. 

From the above facts the great im 
or mortar made fresh for the wor 
and allowing no more to be mixed than can be used 
up at once, and also of a mortar that 
has begun to ‘‘ set” can readily be seen. 

The mortar should be mixed and thoroughly 
tempered at once, and then used. no case 
should a hoe be put into it afterward. 

We often see in large works when cement mor-_ 
tar is used, the mortar made quite stiff, so as to be | 
= carried tothe workmen, then a man is con- | 
stantly going to and fro from one to the other, | 


ce of 


| **take more sand ” than other cements. 


in hand, 4% 


of these substances, com- to save money. 


As for the adherence of architects and enginecrs 


in the pres- to this theory, I can only account for it on the 
undergo a species of score of ignorance, and that their opinions are. 
technically termed ‘‘ setting.” The taken from those of the so-called practical men. 


This is not as it should be. A subject of such 


by the agency of great importance deserves more attention. 


This, if not already the building material of the 
i the building material of the 
future. 
Importance of Wetting the Bricks. 

I wish to call your attention to the great im- 

rtance in all kinds of brick-work of having the 

rick thoroughly wet. If this is not done the water 
in the mortar 1s absorbed by the brick, and conse- 
quently the chemical reactions which would have 
taken place, are checked, or may be stopped en- 
tirely. Hence, the crystallizations of the particles 
is eres almost as soon as begun, and we have 
ins of a good piece of masonry, with strong 
cohesive joints, a lot of material for which it is 
hard to find a name, and still harder to find a use. 
There is little or no cohesion between the bricks 
and mortar. 

There are sewers and many other kinds of brick- 
work to be found that can be taken down, brick 
at a time, without the aid of any kind of tools, but 
the workman’s fingers. 

Again, when the brick are not wet, it is impos- 
sible to make a “ push-joint.”. The mortar, in- 
stead of sliding easily up through the joints, rolls 
under the brick and cannot be forced up. These 
vacant places must then be filled in from the top. 
This is never done properly. 

It is quite surprising the amount of water a 
brick absorbs. 

I have made a few experiments with different 
kinds of brick, and find that a common salmon 
brick willabsorb about a pint of water ; the hard- 
est arch brick, that has not been clinkered, nearly 
a half pint. The other grades vary between these 
two extremes. 

Wetting the brick, in extensive works, is no 
small item, but increases the cost very materially. 
If it is done by immersion, and this is the only 
way it can be done thoroughly, it will increase the 
cost about 50 cents per thousand. 

How much Sand Should be Used in Mortar. 


A very important question, in making cement 
mortar, is the proportion of sand and cement to be 


You often hear dealers in cement claiming, as 
one of the advantages of their cement, that it will 
Especially 
is this the case with dealersin Portland cement. 

Are they not reasoning in the wrong way? In 
other words, for the same kind of sand is not the 
proportion of all kinds of cement the same? If 
not, what then is the law governing this propor- 
tion? I take it to be about as follows : 

The amount of cement used must be just sufficient 


to cover each grain of sand with a thin coat, and | 


to fill up all the interstices. 

If this be true, it will take the same amount of 
cement for any sand, regardless of strength or 
uality. 

The quality of the mortar, of course, will be 
different for different kinds of cement, but the 
amount of cement necessary to fill the voids, and 
to form a coating over each grain of sand, will be 
the same. 

The voids in any given sand may be easily de- 
termined by measuring the water it will take. 
This I have found by experiments with ordinary 
river sand to be about 334; percent. This, there- 
fore, would be the amount of cement necessary to 
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work. Paper bags for the purpose are furnished 
by the department. 

On each bag is marked the name of the sewer, 
the brand of cement, and date of delivery. 

As soon as it reaches the office a specimen from 
each sample is made into a mold, mixed pure, 
that is, without sand. The water and cement are 
both carefully measured. The molds are of the 
flat dumb-bell shape, with a section at the smallest 
part of one square inch. 

Each specimen is required to withstand a tensile 
strength of forty pounds when exposed thirty 
minutes in air and twenty-four hours in water. 

A careful record of these tests is kept, showing 
the number of specimen, date of delivery, and date 
of experiment, time in air and water, breaking 
tensile strength, name of dealer furnishing cement, 
name of contractor and name of sewer. 

Table I. Louisville Star, principally speed mill, 
includes nearly all the cement tested from February 
to June, inclusive. Some of this was not fresh, 
and the results are not very good. There are sixty- 
two specimens, the greatest breaking stress is 117 
Ibs., the lowest 25 lbs., and the average 55.62 Ibs. 

Table Il. The Hulme Star Louisville cement 
shows the best results of any brand of natural ce- 
ment I have tested. Nearly all of it, however, was 
fresh, and therefore speaks for itself. The highest 
breaking stress of this brand is 115 lbs., the lowest 
ae but the average of vighty-nine specimens is 
74.17. 

Table III. Louisville cement furnished in sacks, 
so I have placed them all under the head of sack 
cement, there being no brands on the sacks. 

During the summer, when we first began to use 
sack cement, it stood a very poor test, and a great 
deal of it was rejected. During the fall, however, 
when the weather was cooler and the cement 
fresher, the results have been very good. Still it 
ranges from ten to twenty pounds below the bar- 
rel cement of the same brand. 

This evidently is not the way to pack cement, it 
absorbs the moisture very centile through the 
canvas sack, and in a very short time may become 
worthless. 

The greatest breaking stress of this brand was 
101, the lowest 16 and the average of one hundred 
and eleven specimens 48.57. 

Table IV. contains a number of different brands. 
The Louisville Black Diamond shows a good aver- 
age, 21 specimens giving an average of 61.05. 

The St. Louis cement, manufactured by Mr. 
— G. Fink, 7 specimens, gave an average of 

3.14. 

Mueller’s cement, manufactured in Columbia, 
Ii. 5 ae, gave an average of 10,40: 

The Milwaukee cement, 5 specimens, gave an 
average of 31.60. 

The Keystone cement, manufactured at Alton, 
Ill., gave an average, 24 specimens, of 43.46; the 
highest was 104, and the lowest was nothing. 

. Sq Akron, 6 specimens, gave an average of 
.00. 

The Rosendale, 5 specimens, gave an average of 
20.00; none of this, however, was fresh. 

Phinney Portland, a most remarkable cement. 
6 specimens, gave an average of 86.00, and 3 speci- 
mens that were 48 hours in water gave an average 

| of 176.00. This is an artificial cement made near 
Chicago. 

The English Portland, an artificial cement, 2 
specimens, gave an average of 154.50. This is the 
best result of any cement I have tested. 

Table V. is a recapitulation of the preceding 
four, giving also the results of “long” tests, that 
is, where the ‘imens remain in the water longer 
than twenty-four hours. 

Cement Tests, 1878. 


Jan. 8, 1879. 
TABLE I. 


. . : | fill up the voids. aa? LOUISVILLE STAR, PRINCIPALLY SPEED MILL 
Fa eer on oe mortar and tempering it to The question is now, how much will it take to 68 67 56 40 106 
is fe all wrong. With a quick-setting cement £0F™ this coating upon the grains of sand? To fill 3% 4 % = “ 
like the Louleville (and I a aay ‘taeek of th the voids alone, the proportion would be 3 to 1, 36 51 45 70 50 
etnias manufactured in thin pn ) the Saoee |and from my own experiment I think that if the 65 At 60 86 27 
occupied in carrying the mortar fromthe box to | Proportion is made 2 to 1, we will have filled the 54 6 Be 25 
the men, is eufficient for it to begin to “set,” and | “quirements of the above law. ; 48 40 28 60 40 
henoe it should be used at once : me authorities hold that fine sand requires 48 46 56 52 43 
The of the mortar when worked by Tl@tively a much r proportionof cementthan 117 = S S 104 
this method is v much depreciated ; some of it | C27 sand, because @ eaperticiat aren So: be cov- s $6 “0 96 60 
at least will be nama to “set,” and unless t ered in the former is much greater than in the lat- 72 sneeienieaiaiaiess 
care is taken the best cement may be 'tercase. They seem to have forgotten that in the __ Total..... ngs sdgoons sessssecsrsoces ceeetess es MB 
@erthien. Bat why de ieee, brick-layers, ne sand the voids are decreased nearly inthesame © specimens. Average, 55.02. 
etn: athareno y tl Se disia Seitcetioaee thane | ratio as the superficial area is increased, so that TABLE Il. 
of a second set? Ican account for the brick-layers, | the Proportion remains nearly the same. ____oumvaas eran, sve mi, 
masons and contractors very readily. Their reasons |,_1 ®dmit that very coarse sand requires little = $9 40 oe | Bc bog 
Filae be hethean my y 'less cement than very fine sand, but do not admit a = a a we 
Good fresh cement mortar does not work easi nes ce gt Sasineiaine thee ; —, = = S| 4 
of no way o is propo 7 on 
Sakata Seer emma gutter pay a « push- | Dut by m ag The -eeii. 37 60 7 #80 oa 
2 ” with it, and cannot lay, with | The truth is so ew experiments have been made | 51 95 110 i 82 85 
Serenata eaten on brick oo ae ‘on this subj and the results have been so con- 48 103 a 70 
as they can with mortar which 7 PT over tradictory that little is definitely known about it. = 7 es | 2 50 
66 87 83 
times. 67 73 hm 90 * 
73 83 fA 88 77 
55 58 7 96 3 
25 60 80 4 
oo | we 7 = 
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-“spaey 


“** preyenyK | 
4aog Soumya | 


| “«PuOUIVIG Av 





} 





ENGINEERING NEWS. Maron 15, 1879 





“THE DISTRICT OF COLUMBIA SEWERAGE. | citizens of Forth Worth Snel cats viajes 

Proposals have been invited, Hoxie ees ean eee - 
to be apened ath Seek inate oe eee | The citizens of Fredericksburg, Va., have resolved 
of sewerage work, to be done in the District du | Maat Bee eeiy Sane contr wee Sd own its water-works. 
the roaching Spring and Summer, and w: | Of 850,000 fa ee ee moe 
Lena pe ge as SN S| ta a Re teers py 

ing the t e Gas , on Mon- 

ee eae P the var te pr ips gf ee seule iicoet’ et’ Charts i 
and prevent the recurrence 0 ov 
haseinents and cellars along Pennsylvania avenue | Stickney, late Treasurer, amounting to about $60,000 
and south of it. i 


In accordance with the plans of Lieutenant | dred million rae gave way on the morning 
ng 


about 


Hoxie, a new six-foot intercepting sewer will be | of the 6th It was so far city, however, 
New Yak Ste MEI net ee 
ew York avenue own 
. ; Commissioners 
side of the —. of that avenue to Fifteenth | a ore from Post & < ee eee the 
street, and across the White Lot, connecting with | Court-House with a cheaper a ~ me 
the outlet of the present B street sewer, which than that furnished by the Cincinnati Gar Lek 


About 1,835 lineal feet of the lower pee of this 
e 


roposed sewer, penning th White | Mr. eee a ee, a Indi- 
t, is to be three rings of brick, eight feet inter- | MePolGrtatn as sunris. “Chey must give me tine for 
j * . or 
nal diameter, upon a hydraulic cement concrete | it » he added; “and if they don’t, I shall take time. | 
— | foundation, average cut of 141¢ feet, with five | have never said I would have it done in a week ” 
-man-holes, This — extends from B street, 
‘in the neighborhood of Seventeenth street,| The Holly Water-Works Company have served a no- 
to Fifteenth street. The next section is about | tice upon the Mayor of town to the effect that 
|2,490 lineal feet, of the same material, 6| iat city, in the use of its water-works system, is in- 
‘feet 3 inches in diameter, on same kind’ of | fringing upon, the een 


foundation as above described, 181; feet cut, and | Se SMaene Mocmeliioes. ail bere. Denke 


_ with eleven man-holes, along Fifteenth street to. tt to settle.—Des Moines (Iowa) 


i 


cpetame ls pM ees Ns Se | New York avenue, and along that avenue to. Thir- | 


iigeaheieciopanee S20 NIIDII | ably be partially under the south railroad track, | submit to your 


teenth street northwest. The next section, of about _ The Huntingdon (Pa.) pe: commission, on the 
790 feet, same material and foundation, is to be 5 1st a the mira yo for '300 & reservoir 

feet diameter, 17 feet cut, with four man-holes, and | es , tee Philatelphien for $8. a ae 
extends from Thirteenth to Eleventh street. The 5 ana made the : Ban 


“ 2 ward successful bidder, ing 
next section, of 1.020 lineal feet, is to be 41g feet able cede ot the required security, ahaudenia tee ont 
’ inside diameter, of same material and foun »| tract, It was then re-let tothe next lowest bidder, W. 


.. | 161g —_ ro ee _ ee = — | M. Morrison, of Lock Haven, for about $5,400. 

| from Eleventh to Ninth street ; t sec: | : 

| tion, of 360 lineal feet, same material and founda- | i a el a ee 

tion, to be 8 feet 8 inches inside diameter with 1444 Question extensively and exclusively. The following re- 

-- feet cut, and with three man-holes, extending to being the last official submitted by the com- 
| Seventh street, just south of Mount Vernon €. pany, formed the base of a 

The excavation on New York avenue will prob- | Des Moines Water “oo og would respectfully 

honorable vy following detailed 

and necessitate the company to use for a time only | statement of the cost of the works June 1, 1878; 


Eitlesnce have wi sagaesl the north track, between Seventh and Fifteenth | cost reported June 1, 1878 $284,595.02 


Total 
desa¥ieebibesaeds| seuaes streets. On Fifteenth street, between New York Total cost putting in — extension and loss for 


eee ewe sete twee telewew eel eeeewe, BY [aan weenes soseeeinusves 


‘and Pennsylvania avenues, travel will again be in- ‘he year in running the works ............ +++ 90,285.55 








Sie i i" | terfered with, as it is proposed to run the sewer | Total amount of construction account..... $314,880.57 
246 | 100 | beneath the west track of the railway. The outlet The te operating the works from June 1 
Tr icseagal laa gece teh lan ideale ci assnsailedleainaiilidisone maaiaaeesia L 


y Average, 61.05, + Average, 23.14. 


| Average, 43.46. 





i 


| of the B street sewer will be extended 500 feet, and 1877, to June 1, are as follows: : 
| will consist of a 24-foot span brick arch, resting | Interest........... sibaaschises cant ticks $28,403.66 

| on a stone and rubble-stone and pile foundation, | Fuel.........--. 0.0.00 seeeeeee sevens 1,965.53 

In this work there will be 5,760 cubic yards of Salaries paid engineers and employés. 8,084. 
excavation, 1,125 cubic yards concrete masonry, | y 533. 
‘ae hing gpce tre prem 1,575 a yards | Miscollancous a ope eek as 14,046.31 Sitihia 
rubble masonry, 25 cubic range rubble ma- | . 708. 
sonry, 140 cubic feet arch some magonry, 37 lineal | pane. eee 


| feet coping masonry, 119,000 feet (board measure)) © = #2 ©. Sos ee 
———— | jumber and 11,580 lineal feet of pile work. The| $09,994.25 $69,964.25 
| outlet of the B street sewer will be removed to the | 'y submitted, J. 8. Pox, Pres’t. 
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At a test of the electric light at Albert Hall, London, 
about the middle of February 


is stated, all those | 
t, except holders of gas 


A 

“to 

The vast interio ile witht "The Exner Coke and Ga Company, of Topeka, 

¥ r was a The 

fi electric lights. Kan., has reduced the price of gas from #4 to $3 per 
ted at 30,000 can- 1,006 feet. 


power was 
nally) hick tne ie ‘A flowing artesian well, 800 feet deep, rejoices the 


a) 
Fc ccdeens, enmnhenyeate AIPM i Hees nese 


| junction with the new sewer, and the material 
| thus obtained will be at the disposal of the con- 


tractor, but must be used in the proposed new | inode 
work. water~ bonds, and also directing the Mayor and 





feet three-ring brick sewer, about eight feet inside | the water-works bonds, and payable by the as 
diameter, u = ru te — concrete ee | shown by the recent report of the Mayor, is $139,500. 
tion, tow venteent » connecting the | 

‘three-foot drain sewer, about sixty feet long, on| 4 meeting of the sub-committee of the Finance Com- 
| the west side of Seventeenth street, with the eight. | mittee of the Philadelphia Councils, to whom was. re- 


| foot sewer, and connecting the pipe sewer with the $100,000. to the Water Departaens for eee 


ts 
| three-foot drain sewer. at’ the Garden Water-W. was held in that 
The Tiber arch in the Botanical Garden is to be | city on lith inst. By 


request, ny opel Me- 
repaired, and an overflow constructed. This will Fadden explained that the amount asked for was re- 











| be quite an important piece of work and involve | for the following pence ¢ For a new 
| comsiderwbbe expense. It is the intention of the! eS eee for’ the ,000; vee 
| Engineer Commissioner, Major W. T. Twining, for erection of stand-pipe and tearm ee 
_and his assistant, Lieutenant Hoxie, to push East Park, $15,000; mains, branches, etc 
work to completion with as much expedition ‘Hoon, ‘An ordinance the various un. 
ible, and try to have it finished in time for the | expended balances of different water loans into one item 
heavy rains, and prevent, if possible, the floodings | for a further « edie ae a 
of previous summers. [oven a epescee® e = 
gr i gece eee a ae etc., and $11.500 for labor : laying 0.48-tnch main 
GENERAL INTELLIGENCE, from the Spring Garden Works to the 
| Pvc vet 4 Apenanieenr In response to an 
re _ | inquiry if the Sen aot nee b onan nteon. 
We solicit and are altea d to publish in these Cuan Iie. Arama Seer ne 0 wen ae S008, 
us. — 
umns any items of interest may be furnished dent to the 16,000,000 en ; ie appros one 
AND TER ‘or coming summer 
eas —_ 4,000, een , and proceeded show that 
| The Hartford Gas Company has reduced the price of | in case the engine unfit for work by acci- 
_ gas to $2 per 1,000 feet. there was no way of the demand. With 
over- 


The Citizens’ Gas-Light Company, of Warsaw, has re- 
| duced the price of gas to $3 per 1,000 feet. 


The Windsor (Ont.) Water-Works’ ioe * to have 
a new chimney, which will be sixty-six feet in height, 


supply the people of Pryeburg Village pure 
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of County Commissioners of Hamilton, O., | 
construct a street railroad over 
Madison Townshi 


25 


com- 


The work on the new sewer at W: , D. C., for 
which are invited until the inst., will 
be the extensive that has occurred since the advent 
of the 
interior 


t Board of Commissioners. This is also but 
to the construction of a sewer, 17 
x and speci for which | 


will soon be pre and upon which $200,000 will be | 
expended this year. 


Co the condition of the streets of Philadel- 
phia, which is an exceedingly filthy one, the Times of 
that city thinks ‘‘ everybody will be pleased to find the 
Board of Health going vigorously to work to arnul the 
contracts for street cleaning in the districts where no | 
cleaning has been done,” and then sarcastically adds : 
éanteaoee 3 eee — oe it is al- 
wa ; only trou is that it appears 
to oosmuniaa nothing, and that the streets grow ilirtier 
every day.” ie 


BRIDGES. 
The town of Bridgewater, Vt., has 73 bridges within its 
borders. 


New stringers are bein t out for the entire len 
Missouri at Soke. - 


of the Bridge 
The Wrought-Iron Bridge Com , of Canten, Ohio,, 
— a contract to Rochester, ty recently, which | 
three cars for its transportation. 


The iron bridge over Cazenovia Creek and several other 
smaller structures in the southern suburbs of Buffalo | 
were carried away by a freshet on Monday. 


Clark, Reeves & Co., of Philadelphia, have been | 
awarded a contract for the building of three miles of | 
bridge-work for the government of Chili, South Ameri- 
ca, to be completed within two years. 


The Cincinnati County Commissioners on Feb. 7 re- 


to the of public Works. ; 
J. N. Drury, of Richmond, Ind., is building 11 Howe 
truss bridges on the extension of the Cincinnati South- 
ern Railroad, from Somerset, Ky., to Chattanooga. | 
All are to be completed by Sept. 1, 1879. 
The County Commissioners of Boulder, Col., have | 
authorized the County Clerk to advertise pe for | 
a bridge across Creek, near Eunter’s | 

Seedkt Ulleise be ebuned Geet Mendoe in April. | 
The trestle-work on the Buffalo side of Buffalo Creek, | 
on the Buffalo, New York and Philadelphia Railroad, | 
tly raised by the freshet there on Monday, and 

the company placing several | 


y 


j 


Cofrode & Saylor were awarded the contract for re- | 
the across the Schuylkill at the falls, | 


ha ; 


* 
Pe 





ean eee 


low-water mark, and on W 
ving engine, 
of out-shore 


| the resource of the railroad men. 


ferred the question of the of the iron bridge on | 
the Marten road over Mill Creek, ust west of Carthage hard 
Chief Engineer 


ENGINEERING NEWS. 


RIVERS, HARBORS, ETC. 
Parrsboro, N. 8., is to have a dry dock capable of ac- 
the largest sized vessels entering that 


The Long Branch wrought-iron has been built to 
y the girders were 
over the pier heads, to allow a platform, with a 
i advance over the surf for the driving 
piles. 

pennant ee attached to 
the Department of ks in this city, who receive pay 
varying from %6,500 per year to the President of the 
Board down to 16% cents per hour to watchman. The 
Chief Engineer receives 86,000, and his First Assistant 


immedi- | 
of Main from Brook to Thir-, 
Doulder, and of Third strest, trom Ken. $3,600. 


The Department of Docks, of this city, is about to 
built four new piers on the North River side, to be known 
as Piers 24, 25, 26 and 27, and still another larger pier, 
known as Pier 28, for the use of the Pennsylvania Rail- 
road, instead of the one now occupied by that company 
at the foot of Hubert street. 


The Milwaukee Sentinel says the ‘Fox and Wiscon- 
sin” nee org isa fraud, and the oi. of 
$150, for that purpose in the river and harbor bill a 
robbery. “If this is once finished,” it adds, ‘* future 
appropriations can be used to macadamize the Wiscon- 
sin River, so as to make it navigable for wheeled vehi- 
cles of all sorts.” 


The Cincinnati Commercial discourses as follows : 
“ There seems to be a determination on the part of Con- 
to believe in Eads and his willow walls for the 
ississippi. Now the truth is, his history is not only 
false, but preposterous. At enormous expense, by the 
use of dredges, the South Pass has been meade about 
equal to the old Southwest Pass. The jetties are nothing. 
The dredges are the thing. Why continue to pour mil. 
lions into the pockets of Eads ?” 


The New Orleans Times of the 4th, prints the follow- 
ing, dated Port Eads, March 3, voon: ‘The British 
steamship Mikado, outward bound, is aground in the 
jetties, above Crane Island. She lies in the channel, 
and is working down into shoal water. Her draft is 21 
feet 11 inches aft, and 19 feet 7 inches forward.” A\l- 
luding to this, the Memphis Aralanche says: ‘‘ The 
bottom of the 24-foot channel, for which the Govern- 
ment has paid Capt. Eads, has a violent, uncontrollable 
prejudice against vessels drawing 22 feet.” 


The Detroit Free Presssays: ‘City Engineer E. 8. 
Chesbrough, of Chicago, noted for his successful build- 
ing of the lake tunnel in that city, has prepared plans 
and specifications and estimates for a tunnel under the 
Detroit River at Grosse Isle. The matter has been under 
consideration for some time in New York, and it is un- 
derstood that Mr. Vanderbilt has informally been pre- 


| sented with proposals for the construction of the tunnel. 


It has apparently come to the point that either a tunnel 
or a bridge is to be built over the - Detroit River. 
As there is considerable opposition to a bridge— 
which, were it not for the opposition, might very 
well be erected at Detroit—the tunnel will probably be 
It is said that the 
out near the surface in the 
le affords superior facilities 
easier and safer to work than the 


limestone ledge which cro 
region adjacent to Grosse 
for a tunnel, bein; 
, impervious 
Detroit. Both the tunnel and the bridge would be pref- 
erable nearer the city, but the plans contemplate the 
construction at Grosse Isle. No representations in re- 
gard to what might be done in the way of constructing 
a tunnel at Detroit have been made to Mr. Vanderbilt, 
so far as is known.” 


-@60--——-— 


RAILROADS. 
Philadelphia has nearly three: hundred miles of street 
horse cars. 


eee = ee neees Cometny prepeses 
to build a road from Mankato, Minn., north, via Hutch- 
inson and Litchfield to St. Cloud. 

In the Arizona Legislature a bill for constructing a 
branch road from the Southern Pacific 


cet, poaes ie eae. It compels Ma: County to 
issue for $150,000, and Yavapai, ,000. 
The surveyor of the route of the’Springfield 


Compan 


& St. Louis Railroad y are preparing to take 
the field as soon as the weather ener Se Baaeeery 
funds to complete the line having been 


san Sears eee Tene & Geetarn Kanes 
Railroad —— to have decided 
their = sou to Versailles, about 15 


| A new railway line from Hamilton, Ont., to Guelph, 
via Wate Carlisle, Freelton, tte., is likely to be 
built. A large is expected from East Flamboro’, 


several of the prominent men there being favorable to 
the undertaking. 


The directors of the Toledo, Ann Arbor & Northeast- 
Saturda. 


ern Railroad 


y decided, on 


continue the road Ann Arbor to Pontiac. 
make connection with the 


ue clay, below the bed of the river at | 


87 


gauge railroad to the Chateaugay ore-bed. One route 
was from Cadyville ria Saranac ind Russia villages, a 
distance of about twenty miles, over heavy grades, and 
the other from Danpemora, around the mountain to 
Chateaugay, twelve miles, on comparatively level grade. 
—Plattsburgh Sentinel. 


—— oo 


BUILDING. 


The corner-stone of the government building in Albany 
will be laid in June, while the army societies are in 
that city. 


It is said that 2,000 new dweliings will be put up in 
this city during the coming spring and summer, for the 
accommodation of persons in moderate circurnstances. 


It is confidently expected in Buffalo that German 
citizens will soon begin the erection of a Music and 
Central Hail, the cost to be two hundred thousand 
dollars. 


The appropriations for the new Custom-House and 
Post-Offiee at Fall River, Mass., being exhausted, work 
has ceased. The appropriations so far ag » $355,- 
000, and $60,000 is needed to complete the exterior of 
the building. 


The increase of oe rmits issued by the Depart- 
ment of Public Works, Chicago, give evidence that the 
Spring building operations in that city will be of great 
magnitude. The permits, so far, have been for build 
ings of small cost, averaging from $3,000 te $5,000 
each. 


Complaints are made in Brooklyn that the walls of the 
new municipal buildings are very wet. In some of the 
rooms the damp oozes out and drips to the floor. It is 
supposed that the stone copings and facings are porous, 
and that the frost and rain have penetrated to the in- 
terior of the building. 


A committee composed of Messrs. Franklin Edson, J. 
M. Hughes, Charles Ratt, E. R. Livermore and James 
L. Flint has been appointed by the Board of Managers 
of the Produce Exchange to obtain offers of such real 
estate as would be suitable upon which to erect a new 
building for the Exchange. 


The plans and specifications of the buildings for the 
iowa State Fair Grounds are finished, and were submit 
ted to the committee March 6, who favor their adopticn. 
They embrace a main building 88 x 184 feet; vegetable 
hall, 96 x 15 feet; machinery and power hall, 100 « 200 
feet; dining hall, 40 x 80 feet, and an amphitheatre, on 
tae angle of the race-course, 25 feet wide by 500 long, 
capable of seating 6,000 people. 


The contractors for building a new wing to the Ray- 
mond Street Jail, Brooklyn, for which an expenditure 
of $245,000 was voted by the late Board of Supervisors, 
may not find their money waiting for them as the work 
— It has been discovered that the resolutions 
authorizing the expenditure do not specify the form of 
the bond or the time, place of payment or raté of in- 
terest thereon, as required by law. Should the present 
Board refuse to authorize the issue of the bonds, the con- 
tractors who have sent in their first bill, amounting to 
$5,000, will have to sue the county for their money. 


okies 
CONTRACTING. 

It is understood in Montreal that D. W. Stanton, of 

| New York, has obtained a contract for building a rail- 

|.way from Ottawa to Coteau Landing. 

i 

| The bill to provide for surveying 3,000,000 acres of 

| land to construct a new State House at Austin, Tex., has 

| been signed by the Governor, and is a law. 


| Grant & Petblado have deposited the $21,000 re- 
| quired to secure their contract for the construction of 
| Section No. 18 of the Canada Pacific Railway. Ar- 
| rangements have been made to begin work at an early 
|. The Fairfield (lowa)]County Board of Supervisors 
| have returned from Burli , Where they have been 


| to get a plan for a b i or the insane of the county, 

ox Seen thteuh tnve Sheaneell dothers and te txweliton 
ty 

Waxahachie (Tex.) Enterprise ; “ The board of direct- 

| ors of the Tap have accepted the proposition of 


ee rene ees woe eer the terms 
| proposed by him, to wit: For sum of ,000 in the 
| town and the land grant.” 


Mr. James Boyce has nn Gane en the Baltimore 
| Bridge Com , Frederick H. § engineer, to con- 
| sudan ttee pe ox oul wharf at Locost Point, Balti- 
}more, where permission has been obtained from the 
| city council for building to the port warden’s line. 
of Aldermen of Jersey City has granted to 
Mackey a franchise to y, ™m-pipes 
streets of the city for heatin oo. 
be required to give bonds in Fb. for 
of the work in consideration 
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neral Sherman a few years ago, “we shall not have | 
cnieica wie iae fall oneral, “My God?” said the | 


| 
rs and Council Committee on | 
iladelphia, have awarded con- 
tracts for supplying the House of Correction with gas 
and necessary oe material. Messrs. 

cNeal & Archcr, R. D & 

Works, Charles F. Field, and the Camden Iron Works, 
bid, and the contracts were of as follows: To 
R. D. Wood & Co., for 6,625 feet 6-inch cast-iron pipe, 






















| Standard prices 
| 












All cut spikes 25c. above 10d. 
NUTS, WASHERS, ETC. 





BRICK (Cargoes Afloat). 



































at 28 7-10 cents per foot, and 32 street lam a | : 
at $9.40 each: to Charles J. Field, for 4, ot nantne-toee Fras sivibn ocd pibasina phe walle 50 
lead, at 4 7-10 cents per pound, and 200 packing, — 25 
at vlg cents for No. 2, and 1044 cents for No | 0 
1; and to n Iron Works, for 1,760 feet 4-inch | Dark 2 
cast-iron pipe, at 6 cents per foot, and 8,380 feet 3-inch, WE ci Utdigrivaias. siccusyeocrguce nae “00 
at 13 cen ad foot. The bids of the Gloycester Iron EEE LIE LINER PR: 28.00 
Works, © to the fact that they were unaccom- a... BS ISS OE I EI I Gel Pa I ho 29 e 
panied’ by a bond, were thrown out Fire Brick ied Wels 1.722.000.0000. 55.00 
eee : eens PS GOI. views diseaceedvevacd ccvcee 33.00 
PRICE LIST OF M ATERIALS. cs BE vik ce 03 Fi 95 eee eeK ise .00 
sabaedncc STONE. 
IRON. Cargo rates delivered at New York. , 
American Pra, Per ton. Per cu. ft. WIRE ROPE. 
Jo. 1 X Foundry, Lehigh Brands............ 7. 8. Amherst freestone, in rough.........0--0.-++ 75@85e. Per foot. 
No. 1 x Foundry, Lehigh Brands............ $1 a. ooeie Berlin freestone FE as son peeve a 7 85 Iron, 19 wires to strand, 4 to ‘ in. diameter. $0.12@$0.19 
hPL A TS Cat REBELS Pa SST 14.50@15.50 | Berea freestone tree eeeeseereeenees 5 = ie Pe sa 
seen :+ 4 Brown stone %. MS vas iwapebanaee seis $1.00@1.50 * = ve 3% % BM i en ae 63 
IR co.) oth ssaitessageetsceiciepincio 19.00@20.00 | Granite, rough .......-.-..-+- A , e si to nat ‘ 98 
310031 50 | Dorchester (N. B.) yellow freestone.. ie | Gee rand. Y4to Y6in.dis : Ss 6@ 31 
32 .00@36.00 | “sr a = ee ae 72 
42.00@43.00 SLATE. . : s 196 0 1 . 12 1.10 
20. 33 00 ae. = Delivered in New York. 15 per eek: Sosa _ 
ie: 00@15.00 | Green alate. slate, per aq. ft.... ............ = ‘2 OILS, GREASE. AND LUBRICATORS. 
BRIDGE AND RAILROAD IRON. Hed slate Rispesesine hess beanies hea espe vertda'ee 10: 11.00 Lard, a Di aidcnas ax cuae ntsnscetacsasapenursages 49 ae. 
Wrought-iron I beams. ‘ - pi0i6 in. a 5.25 57e. 
“ “ ee oe 91.028 $1.05 
* ? oun beams, 4to 12in....... 1.00 
- qegte ren ed VEGERLS «cleeetieed «skies 2 @ 40c, 
0 RR asic) bin dcecek nates} dencéenne 7 
. SU suas hens 6000 sheabas bine 
“ ne rote atic ccd adalnelneewaneanen ae 50c, 
0 III sina s she spanscteceroaretnt Bae 
“ po eo éicbi8 Je cachaihetsubeases LS say s* < 
aad 8 e8. MED oc ccawccsccsescess @a10.00:'. . . = BR@, Bau eeneeee j 
. : Petroleum, ontn, in shipping order........... Bic. 
AMERICAN CAST-STEEL. wi a soa 5” WARDS esarsconenhsvowesten oo age 
RAMONE ssa. cakes ¢ ees cukasaeris mes lic. | ss te ee ba: co Pigg SR MM a eR eee ee Se cme grant c : 
Boiler plate Bee ee eee 8 Lime Lubricating, 28@30 gravity ..7222222222.022°02: 20° @ We 
Seu ¥C ERG K alt Coes ase seuste beak act 10@15 | State, common (cargo atnaaoissesik siase 70 a Tie. TUBES. 
Saw plate, mill and mulay**** ....... ........ BARRIO © LRN I ooo. a seri, aes o cos pscidaeiccuass we Per foot, 
gang cross-cut piagbsbeckuaeeeds 13@144 WGK, GUIDO <05 5505-50 csan os ecsecc -¢ 80 Wrought-iron tubes OB. SIs San 055004 nas 4a 7c. 
“ circular as to size ................ 6. 18@30 PROCMININE, TRIM. o.oo ook cc lacccscctsasctes | 1% Se te ee ca 12.433 
eae NN as koa sesin wh Fa ngs snedy nde Case’ .-@28 QUO, ois ceciitciecanenvad os Sketepeseassbaane 80 ‘ 8 * OF OR Mca vente Gaon 42 
HROME STEEL ae ee ee a ate $1.00 a $3.0 
Cc STEEL. ee | PLASTERERS’ HAIR. | Pipe mill castings, per Ib............1. sscssscn 
WMMURININIA.; << sccicsdnnentasscdasiodseetss ge | Cattle, pee Dmabad. ....555.0ccsbeecaceseusesns POT. | soni guine: Pen Get fs 
Shee. setts aide wadwuwss. ekeGebsex 9 | ( ) at ) 
say. Baas wich tok cepa alee a Gas 10 LUMBER. Straight, 1 to 4 in... ss... $0 2 
Gun or homogeneous. psec resees seeesee 08 seeeee 12@16 Prices to Contractors and Builders (Chicago). i ¥ nn ae eeereses 7 tH 
ENGLISH STEEL. to 24 in 5) 
..@l5e. | First and clear 1% and 2 in 
..@16 | Third clear, 14 PPT sivcivivksoescces 40 
..@ 9 * Si iced ieciesichsa vanes -20 
..@17 Dalent DOs Bis on dinhistisbctscssedeietestacsasen é 
..@15 M+ She w bnakie'g Mohd Sivas SOW MON? Banded Wades 
.@12 =] 14 to2 in ‘ iieo s 05 Keil wk dele tas a aaa ie 
GERMAN STEEL. Siding, first and clear dressed.............-.«.. 
GROUT 650 5k ese cnee Seco cie sed seeactess 10léc. FI common dressed.... ..........+.+. 
Second quality ahnRaive socks kek bickdseeabos sea a 00 
PE IE SIO SS TR = 2 ir : 
SHEET CAST-STEEL. » 3d common dressed. . *e — 
bias WuuaeeRe dbo Sige, A stock boards, 10to 12 in., rough. 222.2252... : 
ee ee ee 13WC. B stock boards, 10 t012 in’... ae 40.0 42 
Third Oe eae eae ae ae w C stock boards, MI OAs coknce choca cievuun “ “ “ to 10 in. 52a 54 
D or common stock boards............ ........ 
BAR-IRON. Womens WR Big can cos eons oath ce essa SUNDRIES. 
Common ]roxn— ” WOO ic ig da oes in neveecs ct ve, cee se: ae, GE IN 2 aaa bigs ss Bae ck iy bey ees 9c. 
roc a 1%@ Cammipans: WOME 256508 iis ee Sean eee ty, in bladders BER aise sc NNs wen weeh Meeavees eas 2% 
to 6 in. en rete = _— Rb Ay dey ONE bn pee eeeseees Ci Naa 2 eta as v escdesde Gayaosd Jeoonecs 2 
5 ‘ B O R MA a R K E T. 
(Prepared Especially ~ Rease.avnetn ee » and Regularly bi evisec 
| } oe Montreal ~ Philadel- Pitts 7 x ED 
TRADES Baltimore., Boston. Chicago. Cincinnati. New York. (Can.) phia. burgh. | 
af oe g . Le te $ 
TAA 5 oii ns sciics si cSeatessetn iccows 2.00 @ 2.75 1.75 a 2.25 1.75 a 2.25/2.75 ‘2.00 a 2.25 1.00 a 1.25 1.75 a 2,00 2, 50/2. 
Brick Mason (Fronts)... ... RE Re 3.00 a '2.00 a 3.00 3.00 a 4.00 3.50 2.50 a 3.00 1.00 a 1.50 2.25 a 2.75 2. 


1.50 @ 2.25 11.57 a 2. 







25 1.75 a 2.25 1.75 @ 2.25 2.00 a 2.50 1.25 a 1.50 2.00 a 2.50 1.75 








nd os de OGRA SECON SeiiaRie hee 1.75 @ 2.50 2.50 a 3.50 1.75 a 2.50 1.50 a 1.75 2.00 ‘2.00 
1.50 @ 3.00 1.75 a 3.00 2.00 a 2.50 2.00 ‘1.75 @ 2.50 1.25 a 1.50 2.00 
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aa N far more stupendous project of a canal either over _It is certainly to be hoped that the forthcoming 
ENG NE RING EwWws. pe : pro} : y oped the forthcoming 
I zn or through the chain of mountains to which the congress at Paris may have the way smoothed for 


narrow Central America owes its existence above the successful commencement of the gigantic en- 
inne mpaasAseib, New York City. water. Invitations have been issued by him to all terprise, by the cordial and unanimous codperation 
wet maritime countries to send delegates to an inter- and assistance of the maritime nations of the 





GEO. H. FROST, PRopRIETOR. national congress, which will be held in Paris, world, and that at no distant day the waters of the 
se = May 15, and which will have for its object the dis- great Pacific, upon which Balboa, as the first 
SATURDAY, MARCH 22, 1879. cussion of the various routes proposed for a ship- white man, lookedover four and a half centuries 
————————————————— | canal, and the determination, if possible, of the ago, commingling with the Atlantic, may pro- 
WE are entirely sold out of the first number of most feasible one. claim a victory for modern engineering skill, 


the current volume, dated Jan. 4, and it willbea Recently, Lieutenant N. B. Wyse, of the French Which in its beneficial consequences to the world 
favor to us if parties who do not care to preserve navy, who has lately made two surveys across the t large can hardly be overestimated. 

their copies for binding will send that number to isthmus, in the interest of a body of French cap- pense eieteas 

us to supply orders for ituow waiting to be filled. | jtalists and scientists, and who has also secured al © ENCOURAGING BUSINESS PROSPECTS. 
We cannot undertake to commence new subscrip- concession from the Colombian Government, has 


tions with No. 1. been sent to this country to confer with the gov- The reports reaching us from every section of 

‘a Gaiety ack aa gee who ¢rament authorities regarding M.-de I ps’ nae co in stone terms of the outlook 
a es early intelligence of contracts to be plans, to urge American representation at the con- *°F ; eee aioe a See a of the present 
letin their vicinity. ENGINEERING News is the gress. and aus een ne pene and eape ee | co and be il i oa “- th * sada — ae 
al lin the country making a specialty of American explorers, and inquire into the results of PERnSES TEpGES Chas the Coming season 


FT a aa Tod tes crake latapeet their surveys. — ee sine ae a _ oe has 
news is looked for eagerly by contractors in every In view of the attention which is now being ¢ 11. nearly all the ae anton the Saas 
corner of the Union and neighboring Dominion. given to the subject, a brief synopsis of ome of | The same feeling exists in this city and State, oa 
Parties who have work to let by contract om the American surveys made of the isthmus during our New England exchanges anticipate a return 
effect a large saving by the competition which is the past thirty Pens Many BOS be uninteresting. . | of better times. Over-production and the fall of 
produced by an ea he ame. Ue sae i Si. wah. ws eye - mn | prices have gone on so long that many are slow to 
—ipse--o+ pense of a small party of New York “pia Rate limi 

“We have received a copy of the River and Har- capitalists, was made with a view to utilizing the — ee ee See eens Fepenee tile a 
bor Bill as passed by Congress and approved on | Atrato and San Juan Rivers. In 1852, two other But this seems to be the case, and the causes which 
the 4th inst. by the President. It is a long docu- | surveying parties were sent out by the same par- led to the closing of great establishments, dis- 
ment, but we will publish it entire next week for | ties, and additional surveys made in 1858 and 1854, | charging of hands and cutting down of wages have 
the benefit of the thousands of contractors through- Brig. Gen. Michler, of the United States Engineer ceased to operate. The employers of labor have 
out the Union who are expecting it in our columns. | Corps, being sent out in 1858 to verify previous adjusted the cost of production so that they 
We do not know of any other journal in this| surveys. In 1863, attention having been called to are once more prepared to produce at a profit. The 
country that gives the entire bill. Parties not the San Blas route, a survey was made which dem- ae Sane eee of Congress fortunately 
subscribers, who wish to secure a copy of the bill eiiaiiaitbdiahadiias tiny, ng Uimaienehiil oak wad adjourned without passing any measure to unsettle 
for reference must send ten cents with an early | feasible, with good harbors at each terminus, the oe oe - Maancisl affsion af present eng 
application, as we will not publish any extra distance across the isthmus being thirty miles. The enneihy Se Raeee'ee ‘payweent of hence cbligu- 


- | tions with honest money. In the current year no 

copies. plan proposed for this route was to commence at | : , Aa 
eh so ese ae ae political excitement of general interest is likely to 
BRIDGE literature is pretty well represented in | San Blas Bay, on the Atlantic side, and construct a arise. At present the party whose false political 


our columns this week, and cannot but be of in- | canal thirteen miles long over a level plain to the | and financial tenets received some encouragement 
terest to the majority of our readers. ENGINEER- | mountains; then to bore seven miles through the in the fall elections is losing ground and sin or- 
ina News is the only journal in the country which | solid rock, forming a tunnel 100 feet wide at the ization in the very localities of ite recont suc- 
reaches the class of readers for which this contro- | base, and about 150 feet in height, coming out on ae The general credit of ‘the mnaak is ae 
versy is intended, and we are pleased to recognize | the Pacific_side into the Bayamo River, a tidal cotindan condition than it has been for senna An 
this fact and be able to supply a medium through | Stream emptying into the Bay of Panama, ten encouraging sign of returning faith in better times 
which any honorable and fair discussion of so im-|™iles away. It was estimated that this route |. tne increased number of projects for oben 
portant a subject can be maintained. It is not | would not require above $82,000,000 for its con-| extensions, which are particularly numerous in the 
unworthy of notice that the King Bridge Company struction. Itis proper to add that a government | West Where railroads are needed the present is 
should receive the indorsement of competent en-| Survey party who partly surveyed this route in lobed on as a good time to make peice for the 
gineers in Chicago and Iowa City, and in the face 1870-71, reported that it would require a tunne! ten | necessary materials. With coal at a very 
of Prof. Vose’s denunciations, should carry off a | miles long instead of seven. | low figure, the cost of production of a work 
contract from his immediate vicinity. Lieut. Wyse, in his survey, went further south, to | 5 


‘ al | has been reduced. And although the manufac- 
oe mee | % 
| the Atrato River, which empties into the Gulf of | cuntie mapelied to admit that trade is stagnant. 


THE attention of railroad engineers and superin- | Darien on the Atlantic side. One of his surveys’ h hopeful that brigh ; ! 
tendents is called to the very valuable treatise en-| was for a line with twenty-four locks, utilizing | ee ee ee 
titled ‘The Pennsylvania Railroad—its Orgeniza- about thirty miles of the Atrato, and the i | distant. The advance in the price of iron recently 
tion, Constructicm, and Management,” which we | with locks joining this to the Thyra River, about | ee ee 

‘ ‘ : ae | Philadelphia is not likely to be more than a local 
advertise elsewhere this week. The pages are| twenty miles from the Bay of San Miguel. A_ & Cit : a8 aes 
identical in size with those of this journal, the | shorter cut beuween the same termini was surveyed | | et Cee sate: euthevities 
plates are double page and the index tells what| py him for a line without locks, and including a|“*° >°simming to recognize in the present low 
they illustrate. The paper is of heavy English | tunnel six miles long. The estimated cost of aline | PTiC® Of maverials iron, Prick, stone and lumber, 
manufacture, and the binding is as described. It | over this route is $120,000,000. It is questioned, | °" ,% (8P0F their opportunity to contract for 
te the best work on rail is, from o hentia bn toss: Af theo - tala 1 dees it oii Wien ts aid needed public improvements. So that bills, ordi- 
perfected management, that has ever been pub- | yiguel district as to make this route impracticable. | 28™C®S 8nd resolutions, looking to this end are be- 
lished in any country, and it must inevitably find| Whichever route is chosen, in the event of the | "= Sanesmnsed ane peated by the proper bodies in 
its way into every railway office in the Union. We | every State in the Union. Altogether public and 
solicit the subscriptions for it, which will be filled 








terprise reaching a practical beginning, it will! . ‘ ‘ i 
will be a enihia? Pring engineers . decide | —— a oe being a ped ont vate — 
as soon as the work leaves the bindery, now very | whether the canal shall be carried over the high- | necessarily give a decided impetus to all industrial 


ehortiv. | pursuits, and eventually usher in those ‘ better 
aN ci adintilpigpgstcn lande by from 20 - ae fete, oe shalt be cut | times,” which always follow a long period of 
THE PROPOSED PANAMA CANAL. through the mountains. The numerous surveys | “hard times.” 
have marked out five or six different routes as| cidade as gh 





Probably no proposed achievement in modern | being practicable, engineers think, for either a| ., si 2 
engineering has excited more attention, not only | tunnel ora canal with locks. M. de Lesseps, it is | anes Te RAT MCSE. 
among those interested from a’ professional point | said, favors a tunnel, and declares the necessary| It is not for us to judge of the merits of the 
of view, but also from the commercial world at | conditions to be” good harbors, no locks, and the | controversy between the King Bridge Company 
large, fraught, as itsconstruction and completion avoidance of other than tidal rivers. | and Prof. Vose regarding the Androscoggin Bridge. 
would be; with the most direct benefits totheocean| It is stated that the French gentlemen who have We give, as a matter of news, the discussion on 
trade of the universe, than the long-contemplated interested themselves in the project announce both sides, and our readers can form their own 
inter-oceanic canal through the isthmus which their intention to make the enterprise interna- conclusions. For ourselves, we are surprised that 
connects the two continents of the western world. | tional, while M. de Lesseps professes to feel no such questions in these days should ever arise, 

The successful completion of the Suez Canal gave anxiety about raising the $80,000,000 or $120,000,- since the principles of bridge construction are no 
a renewed interest to the Panama project, while | 000 needed to accomplish the work, for he has said longer a matter of guess work, but of exact know!- 
an additional impetus has lately been added by | that he will undertake to have the whole amount edge. 
the call issued by Ferdinand de Lesseps, whose | subscribed fifteen days after the congress settles| But there is a very prevalent idea in this vountry 
name is ‘so inseparably connected with the Suez | upon a practical route and mode of accomplishing | that the election to “ office” confers a knowledge 
Canal, and who has now interested himself in the ' the project. ‘of all matters pertaining to that office, and that 
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as inchdiin: arent lank taan ended tnaiaialie | 
ment on subjects, which up to that time have 
never occupied his time or attention. As this is a 
national characteristic, the natural outgrowth of 


our political system, it is hardly advisable to 


preach against it. All we can do is to aid honest 
searchers after truth or conscientious committee- 
men to realize that there are some subjects that 
they cannot possibly be qualified to pass judgment 
upon, and that true wisdom dictates the aid of ex- 
pert advice in all matters involving considerations | 
beyond commercial experience. 

No town has a right to contract for a bridge | 
within its limits without knowing that they are) 
getting just exactly what they contract to have. 
To leave this matter entirely to the honesty of the | 
builder is a strong temptation to put upon average 
human nature, and ought under no circumstances | 
to be done. 

The only bridge to build, under any circum-| 
stances, is a good one; no bridge is a good one 


that does not cover all the requirements of its lo- | 


cation and travel, which, if done, renders it un- 
necessary to build a better one. 

If committee-men who have the responsibility 
on their shoulders of letting bridge contracts, and 
who desire to discharge their duty faithfully in 
the community in which they live, would read 
‘‘ Boller’s Book on Highway Bridges,” they would 
have a different appreciation of the duties they 
have to perform. It is a book written to meet the 
very difficulty we bave endeavored to point out, 
and is couched in plain, simple language, easily 
understood by any one of ordinary intelli- 
gence. It explains all about the different 
kinds of bridges, tells how they ought to be 
built, what loads they ought to safely carry, 


how the material should be tested, how to make | 


a proper floor. It gives forms of specifications and 


advertisements for bridge lettings, and tells how | 


to proceed to test a bridge when finished. In fact, 
it covers just the very points that every selectman, 
freeholder or town committee-man should know, 
and ought to be in every local public library. in 
the country. A proper circulation of this happily- 
conceived and well-executed ‘‘ Treatise on High- 
way Bridges” would very soon put a stop to 
hundreds of man-traps that are built every year in 


this country. 
ooo 


PERSONAL. 


E. 8. Chesbrough, C. E., City Commissioner of 
Chicago, was in this city on a brief visit last week. 





Ex-Governor Horatio Seymour appeared before | 


the Assembly Committee at Albany last Tuesday, 
and opposed the pending bill for the abolition of 
the State Engineer's department. 


Col. W. H. Paine, lately First Assistant Engineer 
of the Brooklyn Bridge, has been appointed Chiei 
Engineer of the Hudson Tunnel Company, the cor- 
poration which is constructing the tunnel under | 
the Hudson River between New York and Jersey | 
City. 


Commissioner Campbell, of this city, has ap- 
pointed Mr. Frederick H. Hamlin to the position 
of Deputy Commissioner of Public Works, in place 
of Mr, Hubert O. Thompson, who is now County 
Clerk. Mr, Hamlin has been connected with the 
department as an engineer for a long period. 


The Montreal Herald of the 18th inst. states that | 
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| elbpth Staines Datenipiicanediidainbadilasbiiad 
ity. Se ark bE eae News : 
2 oe ” in your issue of March 15, from Wash- 
THE ENGINEERS’ CLUB OF PHILADELPHIA. ington, Mass., asks about cellar. drains, and ale 
At a recent meeting of this Society, Mr. Charles whether he has fall enough to make an effective 
A. Young read a paper on the ‘ | drain (1 foot in 100). In reply, his fall is ample, 
rate Coals shown on the New River, W. Va.;” Mr. and for pipe I would advise him to use a good ar- 
Charles A. Ashburner, through the kindness ot ticle of vitrified pipe of inch calibre socket, and 
Messrs. P, and T. Collins, presented to the Club an | | while it is not absolutely necessary to lay them 
abstract of the report of progress on the Madeira | with cement, I should advise doing so, unless | 
& Mamore Railroad ; Mr. George Burnham, Jr., | Wished to under-drain the land through which it 
'Tead a paper on “Some Features of Ancient Engi- passes. I should grade the bottom of the cellar so 





neering ;” and Prof. L. M. Haupt read a paper ex- 
| plaining ‘‘ The Modus Operandi of the Holly Sys- 
| tem of Steam Heating.” 


CORRESPONDENCE. 


TITUSVILLE, Fla., March 8, 1879. 
| EDITOR ENGINEERING NEWS: 
Will some of your readers kindly answer. through 
the columns of the News, the following : 
1. How is the oil of peppermint used to discover 
leaks in sewers? 
2. Please give a formula for calculating the num- 





ber of tons a four-ton dummy engine, two pair of 
drivers coupled, can haul ona level, new, well-laid, 
hard-pine railroad of three feet gauge: Also on a 
grade of 25 feet per mile. * 


Iowa Ciry, Ia., March 5, 1879. 
Eprtor ENGINEERING NEws: 

I find, in your issue of March 1, an extract from 
the Railway Age, which is not quite just to the 
King Bridge Company. The main statements as 
to the nature of the contract are correct. As to 
the efforts of the company to fulfill their contract, 
I believe these to be the facts: 1. The company did 
manufacture the bridge at their works in Cleve- 
land, and it was tested in that city (not in Chi- 
cago) by Chief Engineer Clark, of the Burlington, 
Cedar Rapids & Northern Railroad, and failed to 
sustain the test. Any exact statement of the ten- 
sion of any member at rupture is impossible, as 
the apparatus for testing was in very bad repair, 
and for this reason all subsequent tests were or- 
dered to be made at the works of the American 
Bridge Company, in Chicago. 2. The company 
then purchased in succession three different lots of 
iron, which they caused to be tested before making 
| Up, and they rejected the first two, but were satis- 

| fied with the third purchase, made it up and the 
| Chief Engineer tested it in Chicago. It was passed, 
panes is now in place in the substantial structure 
| which spans the railroad tracks in Iowa City. 
N. R. LEONARD, City Engineer. 


| 


Orrice New YORK AND ROSENDALE CEMENT Co., 
229 Broadway, New York, March 21, 1879. t 
EpITtor ENGINEERING NEws: 
Your issue of March 15 contained an article on 
‘*Cement Tests,” in which I beg leave to differ 
with the author of the same when he refers to 





| tests on ‘‘ Rosendale Cement,” unless he makes his | - 


| explanatiog more satisfactory to those who are in- 
| terested in the manufacture of the same, as it does 
us a great injustice, especially among engineers 
| and others who have occasion to use cement or 
| superintend the working of the same. It is a well- 
| known fact that there is no cement manufactured 
made from the natural rock alone that will stand 
‘a better test than the standard brands of Rosen- 
'dale Cement. There are several brands manufac- 


Mr. Walter Moberly, C.E., Engineer of the Sas- tured of so-called Rosendale Cement, and I regret 
katchewan Colonization Railway Company, left ¢, say some inferior brands are forced upon the 
Ottawa, Ont., for Collingwood, on,the 15th inst. -» | market, and before placing us on record as manu- 
where he will probably stay until the rival Pro-| | facturing cement of such an inferior grade, it 
vincial Railway projects come up again before the | _would be well to name the brand tested, as was 
Railway Committee. ‘done in the case of the Western and other manu- 
Col. F. 8. Pecke, C. E., has resigned his position facturers named in the list. 
as instructor in Mathematics and the Sciences in| He states: “ The Rosendale, five specimens, gave 
the Granville (N. Y.) Military Academy to engage ‘anaverage of 20.00 Ibs. None of this, however, 
in a professional copartnership with J. L. McAr- 
thur, proprietor of the Granville Sentinel. Col.| Iam well satisfied that the cement tested was 
Pecke is a graduate of Lehigh University, and pre- | either damaged or a sample of some inferior brand 
vious to entering upon his duties at the military of Rosendale Cement. 
academy was engaged upon the new Capitol at Yours very respectfully, 
Albany and upon the State Canals. He isthe only 


that it would have a slight descent toward the 
end where I brought the pipe through the wall, 
just below the surface of the cellar bottom; or, pro- 
viding he wants the water to not show itself at 
all on the surface of the bottom, I should lay 
the pipe at least a foot under the surface, 
clear through the centre of the cellar, with per- 
haps a lateral branch or two coming into the main 
branch near the wall, at the side where it comes into 
the cellar. A2-inch pipe would probably answer 
for these laterals. I should use no cement in lay- 
ing the pipe used in the cellar. The water will 
find its way into each joint, and will keep the 
cellar perfectly dry. In case he needs no pipe in 
the cellar, but only through the wall just at 
or below the surface, I should make a slight de- 
pression just above the pipe for the water to settle 
into, and over the end of the pipe I should put on a 
copper strainer, which will answer two purposes— 
keep the rats from coming up the pipe and prevent 
all hard substances from getting in and clogging 
the drain. A. 
WORCESTER, Mass., March 15, 1879. 

EpITOR ENGINEERING NEws: 

In your issue of March 8, in the article headed 
‘* Water-Meter Test,” we were much surprised at. 
the results said to be obtained by the discharge 
through small templets—that is, the time required 
to pass a certain quantity of water under 25 Ibs. 
pressure. 

In order to satisfy ourselves, we have made some 
tests with correct templets, the pressure being 25 
Ibs. We get the following results, given in com- 
parison with the results of your issue of March 8, 
Table No. 1 being taken from your paper, and No. 
2 being © our tests : 


ote os 
° or. 

14 “* 1 or .02 
20 “ 1 | rho OF 01 


Duration of test.’ Gallons passed. discharge. 
24 -06 
.™ e ‘0s 
6 “ 10 1 -04 
9 “ 380 “ 1 038 
> 1 -02 
54 1 01 
Otis & HEALD. 


Sr. Lous, March 17, 1879. 
Eprtor ENGINEERING NEws: 

Your issue of the 15th inst. contained an arti- 
cle by Gen. Q. A. Gillmore, in which he says, re- 
ferring to my paper read before the Engineers’ 
Club of St. Louis, and partially published in the 
ENGINEERING NEws of the 8th inst.: *‘ As much of 
the matter of the paper was taken directly from 
my work on ‘Limes, Hydraulic Cements and Mor- _ 
tars,’ etc., ete., it would have been well, I think, 
if Mr. Burnet had exercised the common courtesy 
of acknowledging the source of his information.” 
In reply, I will say ‘thst the original copy of the 
paper contained the following note: ‘‘ For much of 





















Maxon 22, 1879. 





who has so fully treated the subject in his work | 
on ‘ Limes, Hydraulic Cements and Mortars.’” In 
copying, this note was omitted. I considered it, 
however, of little importance, as the gist and pur- 
port of the paper, as Gen. Gillmore will see by 
reading the rest of it, is the proper manipulation 
of cement, and an account and tabulated form of 
the cement tests made by me during the last year. 
That part of it which is partially taken from him is, 
tosay the most, only introductory. I did not sup- 
pose that any one reading the paper would think 
that I, by actual chemical experiments and geo- 
logical researches, had discovered these facts; but, 
on the contrary, would take it- for granted that 
they were given on the authority of others. I can- 
not see that any great crime has been committed, or 
any injury done Gen. Gillmore. If, however, 
harm has been done by its omission, I trust this 
explanation will make amends for it. 


Gro. BuRNET, JR. 


Keokuk, Iowa, March 12, 1879. 
Eprror ENGINEERING NEWS: 

I observe that the preliminary trial of the 
machine built for the United States Testing | 
Board has already achieved the discovery of some. 
most valuable facts in regard to the ultimate | 
strength of iron; as instance, a round barof Boston 
forge anchor iron, 5 in. diameter, broke by a! 


stress of 36,900 lbs. per square inch; whereas it | 
was claimed that this iron will stand 60,000 Ibs. 
stress per square inch, allowing a usual reduction | 
of strength for large section of this bar of a ton | 
less per inch of increase in diameter of bar. This | 
is a startling discrepancy in the recognized tables | 
and formula of ‘strength of materials” and the | 
methods of test by registered fluid force applied | 
with the hydraulic press, sufficient to alarm the 
community, and to forcibly renew anxiety for 
the absolute safety, beyond a peradventure, of iron 
bridges throughout the country, and especially | 
such bridges as were designed with small safety 
margins, and proportioned with reference to large 
ultimate strength of iron, which is now found to 
be in alarming excess of the real strength. The | 
great importance of these tests to the community 
generally should call forth a wide-spread, persistent 
appeal for necessary appropriations to enable the | 
Testing Board to continue its very valuable inves- 
tigations of strength of iron and steel, etc., in the 
varied conditions of its employment, many of 
which are yet in uncertainty. In this connection | 
I would suggest that, instead of the very best and | 
most perfect of each kind of material being 
selected for experimental testing, the worst 
grades and qualities, and the lowest samples of the 
grades employed in any and every part of the 
country, be also tested, and the lowest as well as | 
the highest results in the different grades be tab- 
ulated, instead of the pernicious habit of tabulating 
mean or average strengths which is adopted in 
many of the published tables. The result is often 
that the inexperienced incautiously adopt these 
average strengths for proportioning the parts of 
their structures, and thereby produce insecurity. 
As an illustration, say a certain sample of a brand 
of iron will break at 40,000 Ibs., while another sam- 
ple of same brand will break at 60,000 Ibs.; the 
average is tabulated at 50,000 Ibs., or 10,000 lbs. 
(being one-fourth), in excess of the real strength of 





the weakest sample of the brand—and there are the report, which I inclose, in order to strike at |) = 
few who could tell the weaker from the stronger | the root of a rapidly-growing evil, and to rid the | Ibs. 
sample by inspection; add to the above the prev- | country, if possible, of the wretched man-traps in | eal 


alence of adopting small safety factors, and there 
is great liability to reduce the real strength of a 
structure down to a dangerous degree. 

The testing machine has also discovered a dis- 
crepancy in the value of the test of an hydraulic 
press—that the friction is sometimes 14 per cent. 
of the force of the piston as indicated by the press- 
ure-guage connected with the fluid in the cylinder, 
and that the friction varies by no fixed law with 
the changes in the fluid pressure in the cylinder— 
pes mie ngenatelgmarre placed on the value 
shaken. f 
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produced by the constant variation of the temper- pany calculated the strains on a basis of 1014 feet 
ature of the air, and in the heat of the sun’s direct height of arch, but built the arch only 9 feet and 
rays, from winter to summer and from day to 14 inches, and they have utterly refused to ac- 
night, producing enormous internal wrenching knowledge the mistake or correct the error. They 
forces in the various members of a truss of a large offered to test the bridge, but when I accepted their 
bridge structure, tending to distort and strain it offer they did not dare to try it. They knew just 
unequally in its various parts, whereby some mem- as well as I did that the test they themselves pro- 
bers are liable to excessive strain alternately on posed would cripple the bridge if it did not break 


| bridges. 


\of 16 clubs and 500 members, 
jon the 
| The 


the sides of the structure as they are in turn ex- 
posed to the sun’s rays throughout the day. For 
instance, a change of 90° Fah. will produce an 
elongation, and vice versd, of 14” in 17 ft., and ex- 
ert a force or strain of a ton per square inch in 
section of metal. It has been observed that the 
longest span, 450 ft., of the Victoria Tubular 
Bridge over the St. Lawrence River, at Montreal, 
is not only lengthened 6” from morning to night 
ona summer day, but that it springs 7” out of 
alignment on the sides and top as they are alter- 
nately exposed to the sun throughout the day. 


| Whether this constantly repeated daily expansion 


and contraction in the metal while strained contrib- 
utes to crystallization of the fibres, is not much 
regarded, certain it is that the changes and ex- 
vesses of strain due to this cause must be equally 
injurious with the strain of ordinary live load on 


The Missouri, lowa & Nebraska Railroad has let 


| the contracts for grading, culverts, bridges and ties 
| for its extension from Centerville to Croydon, 28 


miles, to Whitney & Son to be completed by 


| July 1. 


July 15, 16 and 17, the regatta of the ‘* Mis- 


|sissippi Valley Rowing Association, composed 


will be held 
Des Moines Rapids Canal at this point. 
lower level is almost straight, and is 
215 miles long, by 300 feet to 500 feet wide. 
The track of the Chicago, Burlington & Quincy 
Railroad runs close along the canal and affords 


| facility for witnessing the races from trains which 


accompany each race from the start to the win-| 
ning post. All local railroads and steam packets | 
will give cheap excursion facilities. 

The canal locks and gates have been carefully 
inspected during the Winter, and everything has | 
been found in thorough working order. The ma- 
chinery which works the gates has proved itself to 


| be thoroughly efficient and reliable, and no im- 
| provement could be wished. The canal will be 


open for navigation on the 17th. 


The ice is out of the river as far up as Dubuque, | #24 T 


Some of the Keokuk Northern Line packets are 
running between St. Louis and this port, also to 
Dubuque. 

The first marble—real Vermont marble—front | 
store in this city is just erected from designs fur- | 
nished by your humble servant, 

ALEX. BLACK. 





THE KING BRIDGE COMPANY AND THEIR. 
BRIDGES. 

EpiTor ENGINEERING News: 
The Brunswick iron bridge, built by the above | 
company, has been thoroughly examined by a 


Board of Engineers, and condemned in such an | 


it down. The company says in one of its articles: 
“Prof. Vose would have every one believe that it 
is as easy to figure what a bridge will sustain as to 
figure the contents of a piece of land. This is far 
from the case. In measuring a piece of land it’ ig 
easy to prove it, but not so to prove the figuring of 
a bridge. No full-sized bridges have been tested 
to find out just what the different parts will do.” I 
am not at all surprised to learn that the King 
Bridge Company cannot figure up the strains on a 
bridge, but I am a little surprised, after the num- 
ber of their bridges that have tumbled down, that 
they should say that no full-sized bridges have 
been tested to find just what they will do, 

You will notice that the inclosed report gives 
every possible point to the company that they could 
claim. The load is taken low, the weight of the bridge 
is taken low, and the iron and workmanship are 
assumed good, and yet with all this the conclusion 
reached ir that the bridge might carry with toler. 
able safety the ordinary traffic, but would certainly 
fall under a heavy load. The King Bridge Com- 
pany claims to have made some 4,000 spans of 
bridges. It is an interesting question to people own- 
ing those bridges to know if they have paid 54 per 
cent. profit on them, and if they are “ tolerably ” 
safe under ordinary loads. The condemnation of the 
Brunswick Bridge will certainly carry with it a like 
condemnation of a good many more bridges, for ex- 
ample, the Bay Bridge, four miles below this town, 
which is just such another wretched trap as ours, 
and built by this same King Bridge Company. Is 
it not about time that some steps should be vigor- 
ously taken to save the public from the ignorance 
or wickedness which will erect such fearful traps 
as the King Bridge Company has made in this 
neighborhood ? Grorce L. Voss, 

REPORT. 


To the Honorable Selectmen of Brunswick, Me.: 


We, the undersigned, sitting as a Board of En- 

ineers, have examined a contract bearing date 

flay 17, 1877, between the King TT ., of 
Cleveland, O., and the Selectmen of Brunswick 

towns of Maine, and have also ex- _ 
amined the proposal and specifications upon which 
the contract is stated to be based, and we have in- 
spected and measured the bridge over the Andros- 
in River at Main street, claimed to have been 
built under said contract, proposal and specifica- 

tions, and we find as follows: 

1. The contract provides that said King Bridge 


| Co. shall furnish materials for and erecta w t- 
|iron tubular arch bridge of Z. King’s latest 


ved patent, 
Oe. The ay rovides that said piston and 
shall ‘or the said bridge u completion 
wf the sum $21.80 per 1 foot, the word 
” being interlined between the printed 
text of the contract. 
8. The proposal contains the clause, ‘ war- 
ranted to sustain 2,240 Ibs. per lineal foot,” and 
| this clause does not appear in the contract. 


- 


hydraulic-press method of testing is sadly | 
| able safety the ordinary traffic, but, with a heavy | 
. Another consideration of interest in connection | load, would certainly fall. Thisis the Bing Bridge 
with iron in large bridges isthe straining effect |Company’s notion of faitness and honor. The com- 


; 4. The specification names 55 Ibs. per square foot 

emphatic manner, and the character of the com- of roadway, 22 feet in width, and 40 Ibs. per square 

pany has at the same time been shown up in so foot of sidewalks, of 5 feet, as the rolling load for 

| said bridge; and names 765 lbs. per lineal foot of 

ic aoe, meee 5 the dead 

t of the bridge itself. is f up 2,175 

lineal foot, instead of the 2,240 Ibs. per lin- 

fot warranted inthe pro 1014 feet height of 
5. i or 

and the strains on the strain- 


clear a light that 1 think it will be well to publish | 


the shape of cheap highway bridges, which are far | 
too common. Ina recent article, the King Bridge | 
Company remarked that if any one of my charges | 
against their wo-k could be sustained, it would | ment 
condemn them. My charges, it will be seen, are 


in., ’ these centre lines are the true 


copot arch 69 fe 1% n., and 
to of arc ’ 
Stand 1044 feet by eatin 


iat 


the report shows that they made a probable profit 
of 54 per cent. on the real cost of the work out of | 
the town, and gave them a bridge, which, to put 
the very best aspect on it, might carry with toler- 


& 


- 
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specifications. This, deducted from the warranted 
capacity of 2,240 Ibs., leaves 1,630 lbs. per lineal 
foot as the margin for rolling load, which is sub- 
stantially 60 Ibs. per square foot of roadway and 
sidewalk surface, liable to be packed with le 
and covered with snow at the same time. e of 
the subscribers to this report has measured the in- 
side surfaces of cattle cars and scale platforms, | 
and compared them with the booked weights of 
cattle packed therein, and has, through a -— 
series of observations, failed to find more than 60. 


Ibs. per square foot of real load on such surfaces; inchesscant. The jaws have a very abrupt angle 
he has also counted and recounted the number of at the opening, and a heavy cross strain is put on 
people who have been able to pack themselves into | the iron at that point, which has caused a spread. | 


ante-rooms of theatres and on ls of sidewalk 
on city bridges, and has packed gangs of workmen 
into measured s , and has never yet seen 60 
Ibs. per square foot exceeded. 

7. Taking, therefore, 3,240 Ibs. per lineal foot, | 
the warranted gross strength of bridge (and omit- 
ting for the present the snow and ice considera- 
tion), and ing the 80 feet up-stream truss of one 
span as being under all the circumstance slightly 
the’ worst of the ease submitted to us, we find 
that— 

8. The up-stream truss carries $$ of the gross 
load per foot, equal to 1,325 ibe. © r lineal foot, 
which multiplied by 80 feet gives 106,000. lbs. gross 


3 LxWw.. 
load on that truss, which by formula 5 x D Sives 


oy Rinse ayer mr er i ng 48,- 
000 Ibs. i ultimate strength. These chord | 
bars are each in two or lengths fps? 
joint close to the ere one 
jointing before the m post is reac and the 
oy tee 
is e ws of 7 X 
the heed of the other part of the War, this head be | 
ing 7 x $4} welded on the end of the 5 x 5g bar. A. 
turned of 1¢§ diameter connects through the 
jaws head of the bars, the pin hole being 2) 


! 


ing of the outer ends of the jaws so far as the nuts 
on the pin will allow. The metal section of the 
bar head across the pin-hole is 6.88 sectional 
inche3, which is an enlargement of only 11 per 
cent. over the bedy of the bar, instead of the 80 
per cent. called for in the specification. The bear- 
ing surface of the pin-hole in the bar-head is 4.2 
square inches for the two bars, measured on the 
semi-intrados (the method of measurement now 
generally accepted in practice as being the result 
allowable from numerous experiments). This 


bearing surface is therefore strained 185,000 


4.2 
82,100 lbs. per square inch by the warranted gross 
load, which, quae with the 48,000 Ibs. speci- 





117,000 Ibs. strain on the chord and on arch at 
crown. 

9. The arch at centre is composed of two 8-inch 
1014 Ibs. per foot channel bars, and two 7 x \4 side 
plates, these plates widening out to 8 inches at ends 
of arch, and being riveted to the channels every 6 
inches. The arch is stiffened laterally at intervals 
of 20 feet by spread-footed posts of star iron which 
bolt down to 6-inch beams passing under the 
chords, and connecting the two sides of the 
bridge. This system of bracing the arch permits 
considerable lateral motion, and observation 
shows that the two quarter-sections of the arch 
vibrate in opposite directions. Balancing this 
contrary vibration against the fact of the con- 
tinuity of the arch across the stiffening points 
(each arch being all riveted up into one piece), we 


fied tensile ned 7 ay gives a safety factor of 1.5, or, 
with the speci compressive strength, gives a 
safety factor of 1.15. e pin actsin double shear, 
the sectional area of the four shearing surfaces is 
11.8 inches; the strain from the warranted gross 
load is 135,000 Jbs. which gives 11,400 Ibs. per 
square inch, or a safety factor of 4.2 on the speci- 
fied shearing strength. This item is in excess of 
all other details of the bridge. 

11. We found that the posts and ties of the web 
system and the rods and struts of the lateral sys- 
tem are stronger proportionally than the rest of the 
structure, but their connecting details are very de- 
fective, and they do not work together or pull all 
at once. 

12. Some unavoidable conclusions from the fore- 

ing statement of details are as follows: (A.) The 
| bridge, in its present condition, might carry with 


consider that the effective length of column un-| tolerable safety, for some time, the ery daily 
a 


supported laterally may be taken at 20 feet, which | traffic to which it is now subjected. (B.) 


is 28 times its own least lateral diameter, or dimen- 
sion, of 81¢ inches. This proportion of length to 
diameter gives (by the accepted formula 
38,500 
42 . 
1 +(5,820) 
for square-ended columns of this section of ordi- 
nary American structural iron) an ultimate strength 
of $4,000 Ibs. per sectional inch. The arch con- 
tains at centre 9.8 sectional inches, is strained 
117,000 Ibs. in gross by the warranted load, and is, 


, 


therefore, strained “9g = 11,900 Ibs. per sec- 


: : 34,000 
tional inch, which gives a safety factor of ;;a@ 
11,900 


= 2.85. This safety factor of 2.85 is somewhat 
more than would be given by the contractor's own 
specification of 36, lbs. compressive strength of 
his iron, instead of the 38,500 used in the above 
formula. We do not consider this arch in respect 
to its vertical least diameter, as it is held in posi- 
tion every 10 feet by intermediate panel posts, and 
is stronger vertically than laterally. 

10 The chord of this truss is composed of two 
flat bars 5x5, inches, edge, with the 


on 
floor joist oe on the upper edges of the bars. | exercise of r care. 
The bars themselves rest on castings supported by) 14. We find that 30,400 Ibs. of bridge iron, inclu- | 
the posts and tie rods of the web-system of the sive of hand-rail, delivered at Brunswick in 1877 


trusses, and are so held in their vertical position 
by the rods. and ts, and by the 2inch deep 
notching of the joists over them that we do not 
consider them in danger of being overturned. As 
regards additional strain on the chord from trans- 
verse loading, we find that the chord bars are act- 
ing as continuous beams 5 inches in depth, — 
— at 10 feet intervals, carrying about 12, 


bs. per panel, and having all compression flange decidedly o 


strains neutralized by the main truss tension 
strains, and that the pin joints are in the neutral axis 


span 

|of this bridge should at any time be subjected 

| to a close-packed mass of people on the clean 

| bridge, or a loosely-packed crowd on topof a heavy 

| accumulation of ice or snow, it would, in either of 
these cases, be in imminent danger of falling, and 
would be so overstrained as to unfit it for even 
moderate service. (C.) If the span should have a 
heavy accumulation of ice or snow on it and in 
that condition be subjected to a close-packed mass 
-.o le it would certainly fall. 


e recommend that an additional bar or | 16 


bars be placed in each chord of the bridge, that 
these bars contain not less than four sectional 
inches to each chord, and that the web system of 
rods and pose be carefully adjusted. 
| The additional iron to be put in under this recom- 
mendation will weigh, substantially, 5,000 Ibs. for 
| the two spent and ‘e* to cost, in place in the! 
‘bridge, about $400. is recommendation is to | 
_ bring the bridge up to what we consider safe un- 
| der a pack of people or cattle on a very light coat- | 
|ing of snow. An additional expenditure of $500, 
rincipally for strengthening the arches, will ena- 
| ble the bridge to . in addition to the live load, | 
_a very heavy accumulation of ice and snow; but | 
| this accumulation can be guarded against by the 


| cost, at 5 cents per pound, $1,520: that 13,000 feet | 
| of spruce lumber cost, at $14, $182 ; that 11,000 feet | 
_of Southern pine lumber cost, at $36, $396; that the | 
erection and painting of the two spansof the brid 

| cost about ; that the whole bridge cost the | 
,contractor about $2,648, and that he was paid 


$4,101, leaving a probable margin of $1,453 profit, | t 
eq 


= | your bridge was proposed 


| Con 


only be constructed in a manner to 





ual to 544 a cent. on actual cost, and we are 
the opinion that the contractor (who 

| in this case was allowed to make his own 

| tions, and to conform or not conform to 


Maron 22, 1879. 


criticisms by Prof. Vose, or others, on these wooden 
spans of the same bridge, and we are led to believe, 
by evidence satisfactory to us, that Prof. Vose has 
been writing in the interest, or at the instance, of 
some unscrupulous competitors. 

The committee of experts who examined and 
reported the iron spans “‘tolerably safe,” widely 
disagree with the statements made by Prof. Vose 
on several points, and one point that he stated to 
be the weakest, they report to be the strongest. 
We believe the weakest point to be one that 
neither the experts or Prof. Vose have mentioned, 
but we pronounce the bridge perfectly safe. It is 
evident that engineers and theorists disagree. Un- 
der these circumstances we have made the follow- 


ing proposition : 
To the Board of Selectmen of the Towns of Bruns- 
wick and ; Maine. 

We will construct a bridge of ene S same 
sizes and quality of material as the n street 
bridge, and load it to the full working load that 
to sustain, to have the 
deflection measured under such load and after it is 
removed, and further to reload the bridge and in- 
a the load until the bridge is actually broken 

own. 

We invite yo to send a competent and reliable 
committee of unprejudiced persons to our works at 
Cleveland, Ohio, to witness these tests, and make 
a report to your people, and have the same pub- 
lished in the Brunswick and Portland newspapers 
and ENGINEERING NEws. 

Kina IRON BRIDGE AND MANUFACTURING Co. 
Z. K1nG, President. 


CHICAGO, March 6, 1879. 


a eager King Iron Bridge 

Company, C' nd, O.: 

DEAR SiR: In response to yours of the 3d inst., 
I herewith inclose statement of tests made on the 
iron work for the bridge at Iowa City. Ihave 
read the statement of tests in ENGINEERING NEws* 
ree consider it an outrageous misstatement of 
acts. 

The following is the report of tests made Feb. 
14 and 15, and also subsequent test on Feb, 25, to 
replace one condemned bar for your company : 


16 bars,3" x 7 to 20,000 tons per sq.". “No set. 
= * rn ““ “ “ é Perm. 


A. H. Porter, 


est @ 
set; 


x . tested to 20,000 tons per sq.". No set, 


“ *e “ 


8 
82 
16 


“ “ “ 
“a “ee “e 


x 
x 
x 
x 
x 


86. oe oe a 
x , 
\ os, “Es “ ac - 

Note.—Bar 3” x 1”, that showed — i at 
20,000 tons per sq. ”, was subjected to breaking 
strain and broke at 46,000 lbs. per sq. ’“—10” from 
centre of pin. Yours respectfully, 

THE AMERICAN BRIDGE Co., 

By EDWARD HEMBERLE, Engineer. 
—_———_—_2 09000 


LIVERPOOL ENGINEERING SOCIETY. 


This Society held its usual fortnightly meetin 
at the Royal Institution on Wednesday eveni 
the 19th ult., Mr. M. E. Yeatman, M. A., ident, 
ee ee one A paper on * The Design and 

ction of Sewers,” was communicated by 
Mr. Graham Smith, Past President, So aeing 
his subject, he remarked that sewers = 


h to the outfall the which might 
its way into them, but they should likewise 
be built in a manner such that no on of the 


| sewage should percolate through 


as regards horizontal strains, and at the point of he oe ought to have given the town more rr 


reversion as vertical strains, and moreover 
there is but one bar jointed in any one panel, an 


| bri 


4 ge for the a 
that the rounded end chord bars do not carry | — Se euien. 


enough load to alter the case. We therefore add 
18,000 Ibs. to the chord strain, making a total | 


JOHN F. ANDERSON, 
Wa. A. Goopwin. 


of 135,000 Ibe. The bars contain together 6.25. Porrianp, Me., March 4, 1879. 


185,000 


sectional inches, and are strained 6.25 = | 


21,600 Ibs. per sectional inch, which at the. 
ultimate stre 48,000 Ibs. per square 
inch, named in the _ specifications, gives 2.2. 
as safety factor. The chord bars are forged at the | 
ends into round bars with screw ends having nuts | 
on which the thrust of the archis carried. These | 
round rods measure 1% inches in diameter inside 
the threads, which gives 4.8 sectional inches of 
uncut sections for the two bars, which, divided | 
into 135,000 Ibs. strain, gives 28,000 Ibs. per square | 


| 


OFFICE Kina IRON BRIDGE AND MANUFAC- 
TURING Co., CLEVELAND, O., March, 1877. { 


EnitoR ENGINEERING NEWS: 

I have been to Brunswick, Me., and have exam- 
ined the Main street Bridge referred to by Prof. 
Vose in several articles recently published, and 
find that at each end of the iron bridge is a span of | 
wooden bridge which I believe to be of less capacity | 
than the iron spans, but we have never seen any | 


r 


E 


= 


F 


and 





Maron 22, 1879. 





EADS’ JETTIES. 


(Published by order of the Hon. Secretary of War.) 
U. 8. ENGINEER OFFICE, ) 
Port Eaps, South Pass, La. § 
Over South Pass bar the of water at aver- 
age flood tide, March. 14, 1879, was 24.8 feet ; the 
least width for this depth was 80 feet. 
bye water of day, the least depth was 
25.4 feet, and at low water 23.8 feet. . 
At Head of Passes March 3, the least depth of 
channel at “apes flood tide was 23 feet, at high 
tide 24.5 feet, 








le at low tide 23.3 feet. 
I certify that the above is a correct statement. 
(Signed) M. R. Brown, 


Captain of Engineers, U.S. A. 


_ > 8 > 0 oe 


CHESAPEAKE AND DELAWARE SHIP 
CANAL. 





PRELIMINARY PEPORT ON SURVEYS, WITH A VIEW 
TO CONSTRUCTION OF A SHIP-CANAL TO CONNECT 
THE WATERS OF THE DELAWARE AND CHESAPEAKE 
BAYS.* 





UNITED STATES ENGINEER OFFICE, / 
BALTIMORE, Feb. 7, 1879. {. 
GENERAL: Severe weather came on before all the 
information desired had been obtained as to the 


varions routes proposed for a ship-canal between 
the waters of ee e and Delaware bays. The 
Information at our is, however, sufficient 


to justify the tbe of comparative approx- | 
imate estimates of cost for three routes—the most | 


northern, the most southern pro , and the most 
direct intermediate one. Several other routes have | 
been surveyed. 


These estimates are made full, and the nearness 
of their approximation may be inferred from the 
the statement that they will not differ from accu- 
rate estimates by more than 20 per cent. 
These more careful estimates require much study 
of details, for which there has not yet been time. 

What has been referred to as the most southern | 
route =a, be, for brevity, called the | 
Ferry route, few words, it may be de-| 
scribed as follows: Leaving Baltimore, it passes 
down the Pata River and Chesapeake Bay to | 
the mouth of Choptank River; thence up that 
stream to the mouth of Ferry Creek (about 5 miles | 
above Cambridge); up that stream about 3 miles, | 
and then in a straight line to the forks of the Nan-| 
ticoke River, in the borders of Wicomico and Dor- | 
chester counties, Maryland; thence up the Nanti- | 


coke 13 miles to the town of Seaford, Delaware, | 


| 
| 


and beyond following the branch of that stream | 
known as Deep Creek, to its head near Geo 
town, Del.; thence crossing a low divide to the| 
waters of the Broadkill (flowing into Delaware | 
Bay 3 miles above Lewes, Del.), it follows that) 


stream to the bay. 


The dimensions of canal upon which the esti-| 
mate is based are the following: 
Feet. | 

100 | 

3 
ey 10 | 
a 26 
1% tol 

gropoest is usually | 
route. A a that | 


July 4, 








, 





the Bay by the old Brewerton channel, | 
then passes up the to the Sassafras | 
ing the old vi wn and Frederic 

12 miles above mouth) to its head; thence across | 
the summit to the waters of Blackbird Creek (flow- | 


ing 


into the Delaware Bay), down that stream to) 
marshes 


i | 





Excavation between 





ENGINEERING NEWS. 


about 3 miles from the Delaware Bay; thence down 
that stream to the bay. This line crosses the 
Tuckahoe River just above Hillsborough, Md., and 
the Choptank f way between Denton and 
Greensborough, Md., all of which are important 
agricultural centres. In Delaware it passes near 
Harrington, Milford and Milton, all places of some 
importance. 

e following are the approximate estimates for 
the three routes mentioned: 


FERRY CREEK LINE. 
Excavation above high water, 38,243,512 cubic 
cents 


DEE SII Tee 5 ich sci cs pce cocsves 7 648,702.40 
Excavation between and low water, 6,034,- 
109 cubic yards, at 15 cents................- 905,116.35 


Excavation ww low wate?,* 45,767,803 cubic 
yi at 12% cents 
my dredging, 6,895,757 cubic yards, at 


Approaches and protection, Delaware Bay.... 


5,720,975.37 
689,575.70 





Approaches and protection, Chesapeake Bay.. _ 10,000.00 
Bridges, hway, (10, at $20,000)............. 200,000.00 
Brid way (3, at $60,000) ................ 180,000.00 
Tide-locks (4, at $200,000). ..............-.5005- 800,000,00 

is es uate a, tar dernn 16, 232,921.82 


QUEENSTOWN LINE. 
Excavation above high water, 128,355,910 cubic 
yards, at 20 cents $25,671,182.00 
hb and low water, 7,330,- 


967 cubic yards, at 15 cents.................. 1,099,645.35 
Excavation below low water,* 41,184,574 cubic 

yards, at 12% cents............. ....-- eee 5,148,071.75 
Excavation, dredging. 7,895,757 cubic yards, 

GE I 66 a5 6 ge sh S ved chee sate eudeees cece 789.575.70 
Approaches and protection, Delaware Bay.... 78,552.00 
Bridges, highway (10, at $20,000)... ......... 200,000.00 
Bri . railway (3, at $60,000)............. .. 180,000.00 
Tide-Locks (4, at $300,000) ..........-....... 800,000.00 

cc aciapitbospthakesgshenceeusceacdoes 33,967 026.80 


SASSAFRAS ROUTE. ; 
Excavation above low water, 16,982,200 cubic 

yard, at 20 cents... manebaic vancdadscene Uae 
Excavation below low water, 15,473,300 cubic 


I IN didn encesne eck ascents 1,934,162.50 
Dred ng. 19,762,950 cubic yards, at 10 cents.. 1,976,295.00 
Tide-locks (2, at $200,000 each).............. is ,000.00 
Highway bridges (9, at $20,000)................ 180,000.00 
Railway bridges (2, at $60,000).......... ..... 120,000.00 
ee OP Ore Tr eT Eeee 15,000.00 
MII, dian hs Ws < BS Cad sacha Sais ee tes daar 98,000.00 

ai ctnas itnsddectheden dans. nee $8,119,897.50 


The totals of these approximate estimates, in 
round numbers, are: 


For Ferry Creek route... ..............--ss008 $16,250,000.00 
SS QCCRNT GUID a, 6 oni. 0 en ccc cicednccens 000,000. 
. ee reser ree 8,250,000.00 


To each of these should be added about $150,000 
for right of way. 
The advantage is clearly with the northern route, 
The 


if we consider cost of construction only. 


| borings thus far made demonstrate that no rock is 
| to be encountered on the Ferry Creek route. 


to this very important we do not know certain] 
for the Sassafras and Queenstown routes. Ad- 


| ditional borings are needed to settle it. 


No comparison will now be made of the relative 
advantages or disadvantages of the several routes, 
but their careful consideration should not be 
omitted before a definite location is made. 

Com tive distances by these three routes are 
given below, measured from a point in mid-chan- 
nel of the Patapsco, at the city limits of Baltimore, 
to a common point at sea off the entrance of Del- 
aware Bay, on the usual route of vessels, from 
Baltimore bound for European or Northern Amer- 
ican ports: 

FERRY CREEK ROUTE. 


Miles. 
Bamienare to Teeez abe Mnysee ne arog evetee 7 
WATS TOBY... wc sccccccccccgersseccesas < 
Delaware ny 00 008.-...... cnethates +c csee hates waseae os” 
Ns Si A a Re ect ivew wove 153% 
QUEENSTOWN ROUTE. 
Miles. 
Baltimore to Queenstown... .... 2.6.66. - 66 cc ence eee eees 35 
Sipesenn to eee Bee DS aoe fle ge eg 
NG PG Subs aiesteas tanec vecesencdeicrerents 25 
in es oe ee i or hoo bes 114 
SASSAFRAS ROUTE 
Miles. 
Baltimore to own, on Sassafras River............. 50 
Georgetown to WATO BAY... 200 c cecsecceeesee waveees 20 
OG RE WO BO oo oon sins 56h occ ecgtnwyc cscs scccecccces 70 
sia oss va akd code aah bdoe Ua AGP ESD A bANE tb occcpausere 140 
Comparing totals, we have the following: 
Miles. 
(a ERA ELS RORRISTE 
Re a, Sie iE ele asceahvereenee® 140 
Route now used, by the capes................--..66006- 
Pn ae: made in oon and submitted to 
. 0 expense of making these surveys, 
was 420,00. The sum thus far available has con 
The field-work was commenced in August, 1878, 
by several ic parties, under the immedia 
supervision of Mr. N. H. Hutton, engineer of the 


harbor board of the city of Baltimore. an eee 
estimates, y 


aration of etc., is now activ 
in in office. 
noggin 9 hmm een ens ©. | 
over ‘4 > ¢. 
Latrobe, for granting Mr. Hutton permission to 


*Excavation below low water refers to 


Rt inneeinaee | 
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take this additional and important duty, which he 


has preformed with his usual ability and energy. 
Very respectfully, your obedient servant, 
WM. P. CRAIGHILL, Major of Engineers. 
ee A. A. Humpureys, Chief of Engineers, 


> 00> 00 oe 


THE ADIRONDACK 


SURVEY. 





Those who were fortunate enough to procure a 
copy of the Adirondack Survey of Verplanck 
Colvin, published two years since, will be pleased 
to know that he has made another report to the 
Legislature of his late surveys and explorations in 
that wonderful part of our Siate, as Superin- 
tendent of the Adirondack Survey, which was 
transmitted to the Legislature yesterday, and is a 
satisfactory and interesting showing of the results 
accomplished in that work during the past season. 
The vast area of over 1,800 square miles of the 
border region, etc., has been covered by the new 
triangulation. Thirty new primary stations have 
been occupied, connecting with the United States 
Coast Survey at a new base-line near Plattsburgh, 
Clinton County. This work will afford, when all 
completed, more than a thousand miles of distances 
measured with precision. Among the new stations 
are Boice Mountain, Catamount, Chateaugay, 
Chazy, Clay, Dannemora, Franklin, Giant, Hero, 
la Motte, Lyon Mountain, Mt. Manning, MeKen- 
zie, Norway, Owls-head (of Malone), Silver, White 
Face and De Bar Mountains, with Rand Hill, 
etc. A great number of topograhical maps were 
made, showing numerous new lakes and moun- 
taius, with rivers, roads and important lines 
of property. The old lines of townships and 
counties, which have been going to decay, have 
been restored in numerous places and marked by 
permanent monuments. River and road surveys 
have been conducted with great care by the divi- 
sion engineers so as to show accurately upon the 
maps where the ancient lines and lines of town- 
ships cross these streams and roads. On one of 
these special surveys, alone, over five hundred per- 
manent stone station marks have been set, marked 
with drill hole and numbered. Onthe signal divi- 
sion important results were obtained in addition to 
the building of signals. Thousands of carefully 
‘taken meteorological observations for barometric 
height-measuring were made at the Lyon Moun- 
tain station, which was made a point of reference. 
Important observations were also made at the sta- 
tion at Pottersville during the whole season. Rain- 
gauge stations at different points were made, 
which will afford data important for canal and 
similar ae aan In forestry, botany, zodlogy 
and geo ogy, interesting notes have been made. 
The determination of the heights of Mounts Mar- 
cy, White Face, St. Regis and twenty-four other 
peaks with surveyor’s level and rod, with thou- 
sands of stations and hundreds of stone bench 
'marks, show that the survey is accomplishing a 
great amount of much-needed work. Thirty maps 
| of lakes and mountains and illustrations with ap- 
= on various subjects follow the report.— 

uffalo Courier, March 10. 
| a —*> +* > oo Se 
| THE following was adopted by 21 to 2 at a recent 
| meeting of the Buffalo Common Council : 
| Whereas, Previous to 1878 section 19 of title 9 of 
the city charter provided that ‘the city shall net 
| enter into a contract for the doing or making of ‘a 
| work or improvement at a price exceeding $200 
| until they shall have published a notice in five suc- 
| cessive numbers of the official paper inviting sealed 


9; 


=m «proposals to do the work or make the improvement 


pursuant to the plan, specifications or other proper 
description of the work or improvement on deposit 
in the office to be specified in the notice, and shall 
| not enter into a contract for the doing or makin 
any such work or improvement for a price exceed- 
ing $500 until the assessment therefor has been 
confirmed; and, 
Whereas, An act of the Legislature, passed June 

5, 1878, amended said section 19 of title 9 of the 
charter, so that upon a petition of a majority of 
the owners of property fronting that portion of a 
street along which such improvement is pro 

to be made, the publication of the above-mentioned 
, notices is not required, and the city may enter into 
contract for said work before the confirmation of 
= assessment therefor as required by said section: 


| Whereas, Under the operation of said amend- 
|ment many of those liable to be assessed for the 
| improvements made have no means of objecting to 
| the same until after the contract 1s made, when it 
| is too late, and in some cases not even knowing that 
| such work is contemplated, and as it also removes 
|an important safeguard whereby competition is 
_debarred, the result of which is that the work in 
| nearly every instance costs the people more than if 
| proposals were received from several parties ; 


therefore, 

Resolved, That the City Attorney be and he is 
hereby directed to prepare an act to be submitted 
to seution 19 title 8 aC the city charter, end pened 

charter, 
June 5, 1878. ~ 
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ECTS OF THE STEEL RAIL INTEREST. and push the work of improving the Tiber in and around Brooklyn has been incorporated with a capital of 





rede eT eT es oe ee $1 ,000. 
“If a railroad wants to buy steel rails,” said the picturesque Brides of St. Angein wach, tea nr 


Oliver Garrison, a brother of Commodore Garrison ™e®sure, is to be renovated. The New York Times that the of 
and the Vice-President of the Missouri Pacific The acceptance by the Swiss people of the St.Gothard and permanently ba of prejudice, but is justly 
ree oe have to pay for them after this.” the piercing of — tee % — for 

“Why ?” i. vre, con- The Aldermen of Brooklyn,"N. Y., have decided to 

‘« Because, sir, the price is going up.” tractor for the St. line, is now a light the city with naphtha at an annual cost of $280,000, 

** How fast ?” P ein tee semen re ae rae = asninst 8858,000 forges 

“ Why, fifty cents a ton per week ; and, in fact, Boo — Houston, Tex., is to have water-works. The contract 
you can’t buy all you want at any price. We ‘for the ‘machinery has been awarded to H. R. 
want 400 tons of rails now to lay in Missouri and to , The Great Northern Railway of England has con- Worthingtor of this city. : 
extend the Missouri Pacific out through Kansas, meee Ors a + 2 dase! Neng lige gw i The Water-W. 
and we can’t find them. I’ve written to half the care, the Loving see yet eed in | cosiotette Daild tne pemmpin ey as Gee 
rig 2 — in the United States, and they are Europe. With tour sleoping-cars just, ordered, the Pull- water-works at Denver, 

° e on j 

“What causes the scarcity ?” | Hak vadiways. rer The Jackson (Mich.) City Fathers, threaten to substi 

“So many new railroads being built. Itellyou,| 4 Flandre Liberale states that a large order for pony dees not sodtace the price of eane” the gas com- 
Mr. Perkins, that the railroad fever has started | Peay price of gas. 


again. Twelve thousand miles of new railroads pany to a firm in Jemappes 
are in sight now—to be built next summer—and | papers say that a new line of 


rails has been given b: he Seas Sweeny eee A Detroit Water 


* 
= 
g 


Commissioner recently sent in his 
built be- 'esignation in order to be free to bid for the new pump- 


8,000 miles of steel rails will be laid on old beds. tween Utrecht and Antwerp. It will constitute a direct img-engine which is to be built for that city. 


Twenty thousand miles of new steel rails in one line from Amsterdam to 
year will exhaust the supply.” already subscribed. 
‘* What new railroads are to be built?” 
‘** Well, we are going to build our Missouri Pacific of Berlin is 700. 
out through Kansas south of and parallel to the of January it was necessary to supplement 


Atchison, Topeka & Santa Fe Railroad. ‘ We shall | 5t#ff by a corps of about og assistants in 


lay our track from 40 to 60 miles south of the At- “lear away the snow. 
chison, Topeka & Santa Fe Railroad, and run it 
clear through to Albuquerque (pronounced Al-be- 
kerk), in New Mexico. Then, the Sante Fe a 
are building toward Leadville,in Colorado,and down ae = oto 
into New Mexico; the Southern Pacific people are 11+ when there is a heavy snow storm 


number of streets remained impassa 
The personnel of the Paris 


building west and south to Fort Yumaa mile a day ; | ing Department may take on as many hands as it 


Albert Pierce has gone down to San Antonio to | proper, and does so 
commence building his Galveston & San Antonio | time. The sweepers are 
— ae San — — to — pons each. . 
where he will meet the Southern ific people ; i been ani regardin 
the Northern Pacific people are piling up their steel | giao Si ieee em 
rails on the west bank of the Missouri at Bismarck, | work continue. Seven 
ready to lay the track to the Yellowstone with the | seventy-one 
first grass ; the Canadian Pacific oo are blasting 
through from an in Manito 

ill specimens have 


up steel rails at Fort iam and Winnipeg tocon- |; 
nect with Thunder Bay, on Lake Superior, in the | "8 have also taken place on the Hugtish side. 


8 ing ; = —_ cae Cit ~4 ae ofan a 
ilroad will push through from Chillicothe an roposals 
Gallatin to Council Bluffs ; the Utah Southern will | be? published. It says of the Jablochkoff candle that 


be built 150 miles south and the Utah Northern | ao es 1 


cart-loads of snow were carried ——— yet a great | 
Street-Sweeping Depart- i 
laborers who work by the day,|, An exchange 
who work by the half day, | he is abroad as soon as the electric 
y one vi y reek tie 


the number of a thousand ata) 
enrol 


a5 ing the form and logical nature of the ground, and 
» and piling 3'576 on obtained. Similar 


has been 
docks, saving time and ships being loaded by 


The usual number of men employed toclean the streets | their aid at night as well as in day~ 
But during 


The Holly Water-Works Company, of Lockport, N. 
iy. demand $2,000 of the wn (Iowa) City 
| Council for an infringement upon their patents. 
According to the Flushing (L. 1.) Journal “ esti- 

ro By endl map A aby tenga os resi- 
| dents of Long Island City three cents a pailfui.” 


remarks as follows: ‘* Mr. Edison says 
it is com- 
it is con- 


E 


is abroad now so far as the 
nks | cerned.” E 
The Lake Shore Foundry, of Cleveland, O., manufac- 





led in brigades of 115! turers of cast-iron gas and water pipe, are doubling 


| their capacity. Among other 


vements, a new 
tunnel be- | steam crane is to be put 


tions for the The Mayor of Pa’ N. J., on Wednesda a 
ty man even seeesand Fr RONe eS: near meant Settiaee ta unt the Fotis ater 
| dred feet of the French coast, with a view of ascertain. | Combs amar a 1880 as oe with water for fifteen 


per hydrant. 


The Halifax (Nova Scotia) Gas-Light Company has de- 
clared a half-yearly dividend ot tee cae Ata 
com iy. 


sound- 


The official report of the commission of the Paris Coun- | fhe price of gus trom $2.80 te $2.50 per thawed tee 


The Massachusetts Legislature has granted charters 


all causes of ex- ae construction of water-works in the 


150 miles north from Fort Hall, toward Virginia | cxtinctions embracing from four to sixteen lam cack. | works will. be came ta ‘oh pees actos the 
City and Helena, making a continuous north and | One candle gives as much — with the on as | coming season. 
south line right in the centre of the continent over | seven (7.2 cu 


| s _ of 200 liters 
700 miles long. Besides there are dozens of other | is much below the original estimate. 
little roads all over the country which, you know, | 


are always ‘ being built.’” The Italian Ministry of Public Works has 


‘* How many steel-rail furnaces are there in the | concession for the construction of the Vesuvius anaes up consuming it. 
that part of the moun 


ceed te tae onan a N. H., last week, the Mayor stated that the 


— be iad. 
which been Vv 
years, to be the least 


country ?” 
** About ten in running order—ten big ones.” 
‘* What are the rest doing?” 


bic feet) each, which 
3 cost 
73 centimes (about 14 cents) for each candle per hour. 


| A request, by about 300 of the principal gas 

has been | consamers, ad churches and convents, is about 
ited as Com ; f 

pepe any the Quebec Company, asking for 


issued the the price of gas, otherwise they will give 


water rents is equal to the entire interest 


“Oh, lying still now, and will lie still till steel | Works are to be commenced immediately, and it is be- | on the cost of the water-works and a considerable sum 


rails advance to $55 per ton, and then, I presume, fficien carriages 
they will all start up. It costs $54 per ton to make vey 600 eae aoe the day. "The line is 
steel rails.” structed 

** What stopped the other steel-rail mills ?” 


“Oh, there is a steel-furnace pool. It was agreed 
when steel rails got so low that ten furnaces would on is 


being rapidly extended over works were in operation 


lieved that it will come into use di it year. 
a Mit tr com, for maintenance. 


> 


, in 1762. In 1786 leaden 
aan These 


run—do all the work and divide the fits with | being directed toward The of the ater-works compan 
the mills standing still. The big steel-rail furnace be- | are the Great ion ee to the RES oo Hornelisville, Sea with water, has Someone 
longing to the Garrisons, down on the [ron Moun- | tlement of Senegal, and the French have already ex- surv It is stated ae no vas 





tain Railroad, has been standing still for several | tended their Algerian lines eastward to Tripoli. The | submitted to 
‘000 the Equator, and those of South an estimate of the probable expense has been 


years. We have been paid $70,000 per annum from | tian lines reach 
the pool to stand still. Now, when iron advances, | A 


I presume we will start u t is, when the ten | With them; and by and by we 


mills now making the rails for the country find | 7. oxtension of commercial relations with the interior 
| in the same direction will aid in protecting the wires; 

“Then railroad and iron interests look prosper- | and it is stated as real she northern lines that the 
finding their camels travel much faster when 

Never, in ten years, has the future and | following them, most scrupulously respect the wires and 


they can't do all the work.” 


ous just now ?” | Arabs, 


“ Je f 
seehns twtleel so bright as now for their interests.” | poles. 
li Perkins, in Cincinnati Enquirer. 
a ely 9-0 > 04 ee 
FOREIGN INTELLIGENCE. | 

An effort is being made, which will probably be suc- 
cessful, to jctnadiens American locomotives into Italy. 

See eS 
contract for construction 0} ican Inter- | 
Guexsde weibrend. GAS AND WATER. 
_Acoai mine near Wattensheid, in Germany, is now Amsterdam (N. Y.) wants water-works. 
Ne ett een ata cost of about five cents for | Cafion City, Col., is to have , 

The electric light has preved s@ successful at Havre, 
eee that the ayo of ——_ has the | Col., is proceeding vigorously. 
establishment of ts i port. j 

The cost me sa sania aah in the Bill- = .. cit 745,000 
ingsgate market fe anda 0 have been 0h the ratect 24, oa ; 
= night, as against rather less than £2 10s. per night | 
‘or gas. 

Paris has twenty-seven “avenues” now, most of | 








We solicit and are alwa: 


The Pennsy 
lighted by the electric light. 





to publish in 
umns any items of interest tha may be furnished us. 


The construction of the new water-works at Golden, 


The report of the Water 


; and Drainage Committee 
expect to see @M | the Brooklyn (N. Y.) Board of ‘Alierteon on the 176 


lexandria. inst,, in favor of havin raw mene ns 
engine-house ‘or the extension house 
ai anh at Gonhaan metunek inched ennai. 


i 


lvania Railroad depot at Altoona, Pa., is Company to light the street 


' result ttsburgh, the city and tl 
which, a French journal says,“ surpass in majesty the cogts but $1 per thousand cuble feet and ts not yet conciuded. 


boulevards, their predecessors. 
Daumesnil, 3,030 meters. | The new water-works 


The total cost of the Suez Canal was $92,273,907. | Mass., are said to give 
Vessels drawing 25 feet of water or less ma 


may pecs It is stated that a private will probable con- machines so as.to 3 
th the canal. The distance saved in this Bluffs, Martha 
youns vem Dngtund to india to unasty WOOO mate” | struet water-works at Oak: "s Vineyard, wires at the same time.” 


, 


this year. oe 


The Minister of Public Works at Rome has given or- | 
ders to the engineers and contractors to eat as | The Fulton Municipal Gas Company of 


completed at Nantucket, | 


a2, § 





sidiapi nt seen re ee 





or eS a 
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TR Oe One cnctentel it of the 





7" Bay elias eee four miles from Brunswick, along the Mystic Valley north of the city. This they 
. They also 


~ 0 c - a week before —— — ea Soe Ss ee ae — + a ps the 
Daily Herald inst. | span of feet in New York State, one span sums recei paid out. The eleven miles of road 
Tee BEES people ot Couabottocioan =< oa in IMinois, and three of 180 feet each in Iowa. | bed laid so far is charged on the company’s books at 
stat the reservoir at their water- the. bottom For the last-named there were thirty-two pro- $28,000 per mile, while it is known that the expendi 


opened Saturda posals from twelve and, after a very thorough tures for all purposes had not exceeded $60,000. 
ee iaee which had Seanad severe times before. ae OE AOE. § Sreetect ane —— A careful and full professional examination and re- 
The reservoir has two divisions, only one of which mre B & contract ae King rt have lately been made of the St. Jobns Railway of 
ge & Manufacturing Co. lorida, for the New York bondholders, by J. F. Le 
Conshohocken basin has to be half soled so often that it The committee on roads and bridges of the New York Baron, the Chief Engineer of the St. Johns & Indian 
might pay better to construct a new one in another state Assembly on the 18th inst., gave another hearing River Railroad. The road was found to be in excel 
place.” upon the bill to authorize the erection of a bridge from lent condition, judiciously managed, and has been pay- 
The Troy (N. Y.) Press of the 20th inst. says : ‘‘ The | to Cohoes. D. H. Van Auken, of Cohoes, | ing a good rate to its bondholders, It was first built 
soon | the of the , appeared in favor of the bill, and operated as a wooden, horse railroad, and was found 
pre- and ted maps fi in regard to the proposed so profitable that the management wisely concluded to 
legislation, which, it is had a convincing effect. irou it and purchase locomotives. The company owns a 
that the work will, when once commenced, en has as yet made to the proposed large amount of land which it proposes to improve and 
be so vigorously prosecuted that before next fall a great bill w provides for building a bridge between the put upon the market for settlers. 
eee ee een be aaeta" Contan | tae tetetinas ot chvenoand Mecesnaiog $35,000, ao oo. 
iver means 0! pum system. Copies afterward increasin an amount not 
> xceeding $30,000. It provides that rails may be laid RIVERS, HARBORS, ETC. 
will be received for the | upon it and upon its approaches. The spans to be 175 The sum of $27,189.80 was expended by the State of 
work.” [The advertisement for “ a gl for the feet from centre to centre, the bridge to be at least New York for dredging the Hudson River last season. 
%, . : - . 
above work will be found elsewhere in this week's issue, | oeaol feet above low water mark, with draw to be _ The Superintendent of Public Works of this State re- 


| 


ports the cost of running the canals from Feb. 1, 1878, 
ere : Se ' —— iscussion before the committee on April to the Ist of the month of this year as $466,000, 

to find space to do more than thus briefly allude to. | : oe _ The bill making an appropriation of $30,000 for the 

—Ep.] } RAILROADS. improvement of the navigation of the Hudson River 


‘ .| between Troy and Coxsackie was read a third time and 
ee eeeee ee he One Commis’ Committeron |. Work is being pushed on the Lake Jessup & Orlando passed in the New York State Senate on the 19th inst 


Fi to whom was referred the matter of a | , Orange County, Fla. t had previously passed the House. 
posed extra appropriation for a ten-¢million-gallon A new railroad is to be built in this State this spring _In the action of Wm. H. Canmeyer and others against 
paves ~ at a Spring Garden Water-Works, | trom Bath to Hornellsville, via Canisteo. General John Newton, of the United States Army, 


on, | ; brought for damages for an alleged infringement of a 
was instructed to expend $20;000 ate a es Pos ae Seeene Spree of tent for removing obstructions under water, Judge 
for pew jsut A s: = ae a oat ate Wana tee Bradford gaug nedict, of this city, rendered a decision on Thursday 


last for the defendant. 
consideration of advisab | A ma 
after which the further é of the llity| A new company has been formed in Dubuque, Iowa, Alluding to the Eads jetties at South Pass, a recent 


of purchasing a new -en, for the Spring | ; 
Garden works was sadeened. until the next mmectltig.” = bee ee ee issue of the Chicago Tribune says: ** The reports of Cap- 
to the same matter, the Press of the 19th inst. - - — . tain Brown, the Government Engineer, and General 
says: “ After four meetings, the sub-committee of Coun- years. Comstock, show that out beyond the crest of the bar, 
to whom were referred the ordinance making an An exchange says: ‘ Boston decides against elevated , where the jetties were exposed to the action of the waves, 
appropriation of $111,500 to the Water Department for railroad. Very wisely too. The turns around the cor- | they were washed away long ago, and cannot be replaced. 
ts and new machinery, were successful yes- | ners of Boston’s corkscrew streets would throw a train | The same reports show conclusively that the ‘teredo’ 


5S 


terday in upon an expenditure of $40,000, di- off the track every half hour.” —a very destructive worm—has badly eaten the lower 
an tellers: Wor laying a twenty-inch main from A y of ‘aint said to be acting unders of the tiers - the Ser 8 eens ae : , Bees ial disin- 
Seven lane $25 000: for new boil- part, . ion. e bar outside is not affected by the jetties. 
ersat Belmont and Garden works, $10,000; and ee, Commeny. paws py peum It is there to-day as it was there 200 years ago, when de- 
for alterations at Be $5,000.” running a route for a track from Squan to Long Branch, scribed by the French navigators, though at that time it 
cebidineiaiiesonice between the Central road and the sea. was eight or ten miles further inland, and it always will 

BRIDGES. | The Wisconsin Central Railroad Company has a part be there so long as the waters of the Mississippi and 


lof its rs on a new route from Portage to Du- “Gulf of Mexico continue to meet. It is estimated that 
‘ New Preston, Conn., has voted to construct a new | Cases Ieee, tock it over. A route will probably 4t the least caiculation 812,000,000,000 pounds of dry 


highway bridge across the Shepaug River. | be surv eyed early in the spring and work commenced. carth pass out of the Mississippi yearly—sufficient, as a 
A is to be built at Guilford, Ind., cost not to. Dr. L I. Hayes lately introduced in the New York | é River eae . ae to the syiuse _ — day, 
7 “9 - 4. 4 ‘orm a mountain a mile square and 258 feet high.” 
exceed $2,500. The Commissioners have the specifica- Legislature a bill to establish at the lower end of Man- = — 
tions prepared, hattan Island a grand underground railroad depot, and MINING 
The Louisville Bridge & Iron Co., of Louisville, Ky to tunnel the Hudson River so that the great trunk lines ‘ 
has the contract for six iron bridges for the Alabama | could enter New York. An extensive and rich deposit of silver is said to have 
Great Southern Road. | & wooden railroad or semi-marine tramway has been oe the village of Carp, in the vicinity 
The Western Bridge Works, of Fort Wayne, Ind., | built between the Creek, in the Everglades, — : 
were lust week awarded the contract for building a bridge to Lake Worth, Florida. he flat cars are run into the| The coal industry of Pennsylvania has reached enor- 
in that city, to cost $5,200. water at each end until the largest sail-boats can be floated mous proportions, the annual product being valued at 


| upon them, and. they are then hauled across the narrow | fifty million dollars. The first coal mined, amounting 

The Coun —— a= sold ta to = | divide. to a few hundred tons, was sold in Philadelphia in 1813 
ero Leaner 06 Vetted, Rnd, The Duluth, Iowa & Dakota Railroad Com lately fF $21 a ton. 
contract will construction possi- , pany, lately 
seme he oe | organized, proposes to build a road_ from some point on Telegrams and letters from Alamosa, at the end 

| the Pacific road in Todd County, Minn,, southwesterly of the Denver & Rio Grande Railway, in the 


The Keystone Bridge Co., of Pittsburgh, Pa., have a | Sauk Centre, Swift Falls and Benson to the Da- | southern part of the Colorado, confirm the reported dis- 
large number of men —— night and day, | kota , & distance of about 160 miles. Their principal | covery of rich carbonate lodes near there, and the ex- 
poe: sd on bridges for Yincinnati Southern Rail- | office is at Benson, Swift County. citement is intense. 


| The contract for section 18 of the Canada Pacific! The deepest mine in this country is the Yellow Jacket 
A bill is before the Dominion Parliament to enable the | Railroad was finally awarded, March 8, to Frazer & | of the Comstock Lode. It is now 2,500 feet below the 
to build a bridge over the Ottawa River in| Pitblado, of Halifax, connected with & | surface at the mouth of the main shaft, and 2,933 feet 
connection with the Quebec, Montreal, Ottawa & Occi- | Shields, of Toronto, and MacDoaald, of Ottawa, Y | below the Gould & Curry croppings. The Savage stands 
dental Railway. ry ba. pengees the necessary security. Th: amount | second on the list, and the = rial third, both being 
Ths demtract for the ie j, of the was $4,180,000. The firm are arranging nearly as deep as the Yellow Jacket. 
or the new bridge over ’ to commence work immediately. 
at Fort Snelling, Minn., has been let to H. E. Horton & | The Julia mine, having paid to the Sutro Tunnel Co. 
Co., of St. Minn. The contract price for the super- The contract for the construction of the section of the $100,000 for the drift run by the tunnel, and having also 
structure is $44,375. Eye « Bay branch of the to Regie Hive a sigue a acmivact to pay 1 sepals, Se a Company 
miles, from English River er. been low ump its water through the t t 
nie bee nas ot a Works of | awarded to Messrs. Conners, ty, Purce & once. Pum ten won on the 7th inet. The Tunnel 
awarded or the construction | at $2,250,000. The section from Eagle River to Com: Ioced tts compression pipes at the disposal of 
Giana een adele 5s eK hae hee eatin, a distance of 67 miles, hes been awarded to | the Julis taine ’ oe 
Works Co. of Rochester 8. ¥. ton Bridge & Tron | Messrs. Morse, Nicholson & Marpole at $3,500,000. An old nickel mine has been discovered in the town of 
| The Oregon Central R. R. Co. has contracted for 188,- Dracut, Mass., near Lowell, which iganall 
igo tenting todis toe ea Iron Mills, Pi | 000 ties and steel rails sufficient to extend the road from , svenee about 200 years age. The pesstublanece of michel 
about ethan ees | St. Joseph, a See to Corvallis, 50 miles. The to silver probably deceived the first workers, and the 
co Shoe ane 38 eo tertiding iron cating party is still in the and have already de. mine was abandoned. The value of nickel was not 
building are ‘finitely located te line to a point some miles south of imown before 1751. The old shaft was forty-three tect 
| Amity. company now acquiring righ | k company recen sunk it sixty-one feet 
The Kennebec eeees nd A ta, Me., says: “‘The way, and when this is settled will commence grading. and found nickel enough to oa: and caaete operate 
touch has been on new Central | e. 
| The Iowa Pacific which has been in an un- a a 
iron beige the nat Lewiston. There | finished condition for is likely to be pushed wo 
new structure is built _ ny cll othe: through. A new compan been formed, with H. BUILDING. 
bridges of the Maine Oona nee L. Stout, of Dubuque, as and work will bere-, The Erie Railway will soon erect a new depot at 
seit aranatieetireaienl Tile cierek te eS 
the Dominion Patfiament “are watching the bill i | probability, by September. Tiesthave been bought, and | Uxbridge, Macs. is to have a new town hall at an ex: 
ett Wu nets tor Be cliarter of « dompeny 8 are now making for rails, Business, and | Pense of $15,000. 
the St. Lawrence at Coteau that talk, is meant this time. The Cit of Quebec, Canada, is to have s new court- 
ng 


deputation to 
word to. meaner at uel they. commence very soon. 
in 


mo! 


> 





; 


The Dareapeet Diseoaret ss es Hon. SJ. B. 
| Grinnell, of wenger ts working anew with eeeenees) Sea ens teins: taten elite to the erec- 
anew jail-building, at Minneapolis, Minn. 


now a settled fact that St. Paul, Minn., is to have 


thence to Clinton by | 4 $40,000 a and the city council will pro- 


isalready sur-| Hantingdon, Pa., is of constructing a school 


cost from $15, to $18,000, exciusive of 
toward building. heating, seating, and furnishing. 


It is to submit the question of building a 
City Hall it Delaware Ohio, to a vote of the citizens at 
the coming spring election in that city. 

-An examination of the walls of the Court House at 
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Monroe, Mich., 
ae ete 


jail building 
day, in onder to have it ready for 


possible. 


Under the supervision of Professor Greene, of Troy, 
astronomical obse: 


N. Y., a paper dome for an 
being constructed which perfect success, 


& 
framework is of pine properly seasoned, and the cover- | Square nuts 
ing isof paper, such as is used for making paper boats. 


The eed. wel t & i dome nes 

compile al pounds can easil 
weed bya moderate pressure without the aid 
chinery. 


It is stated that it takes 1,000 tons of coal per month to 


OO arate above 10d. 


NUTS, WASHERS, ETC. 


Hexagon nen 
W dena 


of ma- 


BRICK (Cargoes Afloat). 


heat the new Capitol at Albany, although but one side, | Building—Jersey 


at present, is occupied. An e 


contemporary, of “ MUP Ste di ccersles seaieecsvovans 5 
this city, in estimating the cost of S$ enormous con mae 


Bay 
sumption of fuel, when the whole building shall be com- Fronte—Brown. 
pleted, places it at not less than $56,000 per ear for the 


item of coal alone, and indorses the 


has been , of the State purchasing’ coal mines 


of its own to supply the Capitol furnaces. 


PRICE LIST OF MATERIALS, 


IRON. 
AMERICAN P1G, 
No. 1X Foundry, Lehigh Brands 


BRIDGE AND RAILROAD IRON... 


Wrought- iron I peams. ope) 10% in. 


“ 
“ 


AMERICAN CAST-STEEL. 


Homogeneous 
er UII ooo. vcivn coe cevseeweserees secex . 
8! 
Saw- plate, mill and mulay-* 
gang and cremeouk 
se —— as to size 


Gun or homogeneous. 


ENCLISH STEEL. 


Swaged, cast 
Best double shear 
Blister, 1st quality 


GERMAN STEEL. 
Best quality 
Second quality 
Third 


First 
Second “* 
Third 
BAR-IRON. 
Common lron— 


% to 2 in. round and square 
i to Gin. X% to 2 in. 


TRADES. Baltimore. | 


3 
2.00 a 2.75 1.755225 1.75 
2.00 a 3.00 3.00 \ 2.50 a 3.00 1. @ 1,50 2.25 62.75 2. 
5 2.50 1.75 


Brick Mason (Fronts)... ...- (3.0046 


STONE. 
Cargo rates delivered at New York. 
WIRE ROPE, 
Iron, 19 wires to strand, % to 54 in. diameter 
Hk Tye 


“ “ 


SLATE. 
Delivered in New York. 


00a 5.50) 
9.50 a 10.00 
1.00a@ 1.50 Petroleum, crude, i shipping order 





en a Wrought-iron tubes 
80 @ 85° oe 
PLASTERERS’ HAIR. 
9a 12k\e. 
LUMBER. 
Prices to Contractors and Builders (Chicago). 


eases Soe and 2 in...... phnin td 
Third clear, 1 % 


or. 00a. 
A stock boards, 1010 12 ky rough. z Op Lignumvitee Shells, Iron Bushed, 8 to 8 in. 

C stock boards, 101012 in. ne . ~ BAPE eR .-- 
D or common stock boards. . --- 13.00a, SUNDRIES. 


10.00 4 11:00 | 
10.00 4 1500 | 


LABOR MARKET. 
(Prepared Especially a ——— News, and Regularly none. 


Philadel- Pitts- | Portland 


' Montreal | 
Boston. | cuseage. Cincinnati New York. (Can.) 


$ $ 
nas Soselsts exes baiewdais : 5012.00" 


CARPENTER *. 1.50 a 218 1.57 @ 2.20.17 


FounDRYMAN 


ee RS Oe ii ee 


Galvanized Iron Worker. 


Rubber 
Stone-Cutter 
Stone-Setter 
Roorer (Tin) 
Slater 


00 
1.75 a 2.50 1.25 a 1.50 2.00 
a Eeoe 200 1. 80 a 1.00 = 
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Rei keRING le a. 





Tribune Building, New York City. 


G=O. U. FROST, Proprietor. 


SATURDAY, MARCH 29, 1879. 


——=—_——— 


eee apnea 5 
Tue sketch of the life and work thus far of the’ 
celebrated John Ericsson, inventor and engineer, | 
given in Scribner's Magazine for pril, is so inter- 
esting and valuable that we call the particular at- 
tention of our readers to it. The article is copi- 
ously illustrated as only Seribner’s does illustrate. 


> 40-08 

Work is tobe resumed at once on the East River 
Bridge. Men are already at work putting the en- | 
gines and tools in order. Notices to quit will be 





served at once on parties occupying houses belong- | i 


ing to the Bridge Company, so that the houses 
may be taken down. Contracts for the super- 
structure will be awarded at once. Everything in- 
dicates that the work of construction will be 
pushed as'rapidly as possible. Mr. Murphy, Presi- 
dent of the Board of Trustees, thinks that con- | 
struction has been delayed a year by the New York 


action. 
— ++ > o+ oe 


THE committee appointed to take evidence in the 
construction of the dome piers of the Capitol 
building at Hartford, Conn., reported on the 20th 
inst. As was fully understood in advance, the 
blame rests entirely on the late Superintendent, | 
now deceased, who peremptorily changed the set- 
ting in good cement mortar, of the granite work 
of the piers, to lime mortar, against the remon- 
strances of the contracto:, who, in a published let- 
ter to the Hartford Courant of the 21st, disclaims | 
all responsibility for the condition of the piers. 
The report is also published in the Courant of above | 


| Forty-second street switch should be 


| izing so liberally their road. 


ENGINEERING NEWS. 


of a water famine. 


It is safer, therefore, to retain 
the reservoir. 


The removal of the reservoir: is 
favored by many of the principal residents of 
Murray Hill and vicinity. but it is possible there 
are legal difficulties in the way that cannot be 
overcome. The Committee on Cities, before 
which it is to be brought, are understood to be ad- 
verse to its removal, and the matter may therefore 
be laid over for another year. 


THAT there is opportunity for first-class accidents 
upon the elevated roads of this city was shown on 
the 25th inst. on the New York Elevated. At 


| Forty-second street the trains for the Grand Cen- 


tral Depot switch off from the up-town track, 
crossing in doing so the down-town track. Grand 
Central trains run every six minutes, and the 
switch tender is on duty from 6:30 a. m. till mid- 
night. Itso happened that the switchman, hav- 
ing passed the train to the depot, omitted to prop- 
erly close the crossing switch, and the unavoidable 
consequence was that ina minute after, the trains 
on the opposite tracks meeting at this point, both 
switched on to the cross track and collided while 


|running ata rate of about seven miles an hour. 


Fortunately the accident nappened at an hour of 
the day (12:20 p. m.) when travel was light, and so 
very few people were injured. The excitement on 


| the street was very great, and the evening papers 


soon spread the news throughout the city. That 
accidents will happen on these elevated roads is 
certain ; that such an important point as the 
charge of one man 18 hours, as it is stated is the 
case, is not very creditable to the company, nor 
very encouraging to the public which is patron- 
At the same time it 
may be taken for granted that this accident will 
'call attention anew to the dangers of collisions, 
;and no doubt additional precautionary measures 


left to the | 
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hended extravagance of those appointed by law to 
expend it.” 

Reaching what it calls the most serious ques 
tion presented to the Court, the claim that under 
the act of 1875 the trustees have no power to pro- 
ceed with the construction of the 


bridge 
call for money 


. and that the cities have no power 
tu pay any money to the trustees unless the bridg 
can be completed for the 
Says: 


and to 


$8,000,000, the opinion 


“A careful consideration of 
ject constrains us to take a different view of that 
act. There is no requirement that the trustees 
shall first estimate the cost of the entire bridge, or 
that they shall not enter upon the construction 
thereof, unless the experise can be kept within the 
$8,000,000. The inference is not warranted that 
the Legislature meant that the structure then par- 
tially completed, upon which upward of $5,000,- 
000 had been expended, should be abandoned, un- 
less the expense of its completion could be kept to 
the sum mentioned, The construction of the 
bridge was a work of great magnitude, unparal- 
leled in the world. The difficulties that might have 
to be encountered could not be foreseen. It was a 

work requiring some years for its completion, and 
the fluctuations in the price of material and labor 
could not be anticipated. Another uncertain ele 
ment in the cost of the bridge was the 
interest on all sums advanced by the two cities 
from time to time. which was to be added to 
the cost, and no one could forecast the amount of 
interest which would thus accumulate by 
sary delays in the completion of the bridge. The 
Legislature intended that the bridge should be 
completed. The work was of such an exceptional 
character that it did not know, and no one could 
know, what it would cost, and hence no limit was 
placed upon its cost. It was probably supposed 
that the $8,000,000 would be sufficient to complete 
the bridge, and that was the amount appropriated 
or made available forthe trustees. It was a limit 
to the amount they could draw from the two cities, 
and was a constant admonition to them to keep the 
expenses within that sum, but they were to g 
with the construction of the bridge, and were au- 
thorized to draw for that sum if needed; and 


the whole sub- 


heces- 


oon 


will be adopted to avoid them. 
|} +4 ee > — 


THE EAST RIVER BRIDGE DECISION. 


date. 


when they had drawn up to that limit they were 
tostop and await further legislative authority. 
The Legislature could tien authorize more money 
to be paid by the two cities, or could 
sufficient money from the State Treasury. The 
proviso was not that the bridge should not cost 
over $8,000,000, or that it should not be constructed 
if it was to cost more, but that the two cities 
should not be called upon to pay more. I feel cor- 
fident in the conclusion that the order appealed 
from is right and shou!d be affirmed.” 

It is probable that, the obstruction policy of the 
Controller being beaten down, the work upon the 
bridge will at once proceed, thus giving employ- 
ment to a large number of people who have 
idle for many months awaiting the action of the 
Court, and it is hoped that no further delay will - 


be encountered, but that as rapidly as possible the 
be insured for $8,000,000,” which, he insisted, was | two cities will unite in completing a structure that 
the limit of the amount designed to be expended | must otherwise remain as a standing monument 
| for the work. The Court held that it was quite | to municipal inconsistency. 

constitutional for the two cities of New York | 

| and Brooklyn to pledge themselves to the construc- | 
=| tion of a bridge between them, as to construct an | 
aqueduct at a distance from the city for the use of 
the people of the city; also, with regard to the ob- 
struction of navigation by the bridge, the trustees 
had nothing to do with that question, so long as 


‘‘ they adhered to the plan which was approved by 
in an envelope and sent to the office through the cae wane er tee ant a ae 
mail. The capital of the company is $1,000,000, | evened 


| 
te Porm 


As stated last week, we publish in full, in this | 


issue, the River and Harbor bill as approved March; As was quite fully u understood by all right- 


4. We might have classified the items into states, | minded people, the decision by the Court of Ap- 
and so condensed it; 





appropriate 


tut it was a work involving | peals in the proceedings brought by the trustees of 
the re-writing of the whole document and re- the East River Bridge to compel Controller Kelly 


Cee several days’ labor, which we did not have | to pay over to them $1,000,000 due from the city 

to spare. We believe that ENGINEERING NEws is | \of New York for the year 1878 toward the com- 
the only journal in the country that gives a ver- | | pletion of the structure, resulted on the 25th in 
batim copy of this bill. Already the demand for favor of the plaintiffs. The decision is quite a long 
it has been considerable, and in a few days the one, and recites much of the history of the bridge. 
edition will be exhausted. In consequence of the | Controller Kelly resisted payment on the grounds 


space given to this, and the press of other matter, | that the Bridge Trustees had failed “‘ to make their | 
we are obliged this week to leave out our * Price- | 


List of Materials” and *‘ Labor-Market ” reports. 
a 

A NEw Telegraph Co., that promises to charge a 
uniform rate of twenty-five cents far thirty words | as 
to any point east of the Rocky Mountains, and one 
cent for each additional word, was organized in 
this city on Feb. 28 last, but is now brought before 
the public. Edwin Reed, Esq., of Maine, a retired 
shipping merchant, is President, and the processes 
to be used are the invention of Prof. Moses G. 
Farmer, Government Electrician at Newport. The 
company will issue stamps, which may be inclosed 


> been 


plans so that the completion of the bridge would 








— ~~ > ore 


OBITUARY. 


A cable dispatch was received in this city on 
the 27th inst. announcing the death of Alfred 

W. Craven, the well-known engineer, in London. 

Mr. Craven was born in South Carolina, and after 

| filling several important positions, chiefly on rail- 
roads, was appointed Commissioner and Chief En- 

_gineer of the Croton Aqueduct Board upon its reor- 
ganization in 1849. He held this position for nine- 

teen years, his ability and sterling integrity secur- 

ing his re-appointment for four successive terms. 

| In 1868 he resigned office, 


Poles are now being cut in Canada, and work will yer owngad to refuse payment of the one million 
be commenced as soon as the ground permits the yrs 
poles to be sunk. * The di 


uty is not imposed upon him se Con- 


and spent two years in 
troller of the city to see that there is no d 


—— 9 0 oo | Europe. On his return to America he resumed his 
A BILL has been introduced into the State 


Legis- — an aimee thas cates = the bridge. practice asa Consulting Engineer, and his opin- 
lature requiring the removal of the Murray rain | Hes to pay t the duty of the seinierane the bridge | ion was much sought, particularly on water- 
Reservoir at Forty-second street, in this city, | to properly apply expend it: If they do not works. About two years ago, his failing 
within ninety days. Commissioner Campbell discharge thet duty i if they commit a breach of | health caused him to go abroad, and he has 
favors the removal of the reservoir aud the = trust, or if they disregard the plan in any material 


matter, the defendant, as one of the trustees, can | 
go into the proper courts, State or Federal, and 
about $60,000; the val |gompel an observance of their duties and conform- 
ue tees, with its | ity e plan. etendent sleo alleges 0s 3 | 
improvements, is estimated at $1,700,000. The rn terre y thes the Westoes 
capacity of the reservoir is 24,000,000 gallons. | jn¢ ravagant in the expenditure money 


rusted to them, and that the bridge will be use- | 
hot gyal ag laoadegeree gs Society of | less and unsafe when com u 


Thats setters one 
t would be quite a S aeries 


been since that time chiefly in the vicinity of 
version of the space now occupied a London. As an executive officer Mr. Craven was 
unsurpassed. Of excellent judgment, of unim- 
peached and unimpeachable integrity, possessing 
amagnetic influence over men, the city of New 
York has never possessed a head of a department 


pon present” who was his equal, or who possessed to nearly the 
justify the defendant's | same degree the confidence and respect of ail 
it Classes of the community. 
Under his administration the Croton Water- 
appre-' Works grew from a small system to the immense 


i 


baer ype 
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and world-renowned institution it now is. He was 
its ruling spirit, and gathered around him an un- 
commonly efficient corps of professional assistants. 
The great reservoir in the Central Park, the en- 
largement of the High Bridge, the surveys of the 
valley of the Croton, the construction of the first 
storage reservoir in Putnam County, and, not least, 
the organization of the system and Bureau of 
Sewers were made under his direction. 

Socially, he was aman of remarkable tact, and 
of the highest type of the American gentleman. 
Professionally and socially his loss will be deeply 
felt by a large circle of friends. He was in the 
sixty-eighth year of his age. 

9 49-00 


PERSONAL. 





In consequence of the magnitude of their con- 
tracts for the construction of the extensions of the 
Metropolitan Elevated Railway, in this city, Messrs. 
Clarke, Reeves & Co., of Philadelphia, have opened 


a New York office at 71 Broadway. 
bh +000 


BOOK NOTICE. 
TURBINE WHEELS. By Prof. W. P. TRowBRIDGE. Van 





Nostrand’s Science Series, No. 44. 
Van N 


In this number of the Science Series Prof. Trow- 
bridge has endeavored to show the inapplicability 
of the theoretical investigations of the turbine 
wheel, as given by Rankine, Weisbach, Bresse and 
others, to the modern forms of wheel with which 
we are all more or less familiar. We have been 
disappointed in the book, for it does not seem to us 
that the case is satisfactorily made out. The au- 
thor divides the effect of the water on the bucket 
or vane into that due to impulse and that due to 
reaction. Although he considers the water as act- 
ing by impulse until it reaches a point in the vane 
where a tangent to its curve is perpendicular to 
the line of rotation of the vane, it is evident that 
all deviation of the water after it has once assumed 
a motion along the curve of the vane produces the 
same effect as what he denominates reaction, and 
that the impulse or impact only occurs where the 
water enters the wheel, and then only in case the 
motion of the water relatively to the wheel at the 
point of entrance makes an angle with the tan- 
gent at the same point. He has not succeeded in 
convincing us that there is no loss of energy by 
such impact, even if it is oblique—and we are not 
prepared to admit that. While the water passes 
through the wheel in the direction he states, it 
does so without any loss of velocity due to that 
impact. If that is so, we should expect to find that 
an angular knee in a water-pipe was just as good 
as a curve, and that there would be no loss of head 
by reason of such knee. If the water is led on to 
the wheel without shock, the energy imparted, 
friction being neglected, is due to the change of 
direction or reaction, and the energy can be almost 
entirely utilized if the angle of discharge is made 
small, and the wheel run at such speed as to dis- 
charge the water with as little forward velocity as 
practicable without choking. 

A writer in the April number of Van Nostrand’s 
Magazine has shown that Prof. Trowbridge’s | 
formule for efficiency agree with those of the 
authors he objects to, which agreement arises from 
the fact that he has assumed no shock to occur at 
the entrance of the water, and hence has made | 
their problems his own. Aside from this error, | 
the work is presented in a simple manner, stripped 
of much detail which, in some authors, unnecessa- 


rily obscures the subjéct. 
Oe - wl 
THE ENGINEERS’ CLUB OF PHILADELPHIA. | 


' 


At the meeting of the above club, March 15, | 
1879, Mr. C. E. Buzby exhibited a model of Tra- 
vers’ iron railway tie. It is in use on the Philadel- 
phia & Baltimore Central railroad, near Lamokin. | 


New York: D. 








The device dispenses with all spikes, bolts, nuts or 0m the canal for the 
fish plates and drilling or punching the rails, | siesi 
avoiding fractures from such causes. The iron pa: 
tie, it is claimed, will outlast twelve renewals of | ment ? 





ENGINEERING NEWS. 


5. What amount of 


available water power cou|:| 


the ordinary tie, at one-half the cost to keep in re- i 

pair. be supplied or i Foegy ~ : ea 
‘ . : | facturing purposes without interfering materia), 

ect under its ora re with the interests of the government. 
of the recesses wedge-shaped piecesare) 4a ior Stickne lained that it would be in 

cast transversely. At the sides of each recess are | eee oe 


’ possible to obtain more than 5 feet of water in ti. 
creosoted blocks which form a cushion and a ful- upper level of canal at a low stage of the river, 1. 


wo ‘or two clamps which grasp the a and "more the 8 feet at a high stage. 

ae pec —- oe cake pre — | The citizens not having been previously advis««' 
of the wedge below. weight of the train | by the board of its early meeting were not prepar| 
|forces the clamps upon the wedge, spreads them +, submit any well-digested definite plans for mak 


at the bottom and grips the rail. The first cost is | ing the water power to be derived from the can: / 


The Jersey City Board of Works on Tuesday re- 
elected John B Haight Water Commissioner, at a 
reduced salary of $2,000. 


| water power capable of being developed without 
| interfering with navigation, and the cost thereof 
| to be incurred by the city? 





somewhat greater than the wooden tie, but is said 
to offset this in durability. 

Percival Roberts, Jr., announced the death of | 
the Vice-President of the club, Mr. J. B. Knight, 
and offered resolutions of respects, which were 
adopted. 

O. B. Colton submitted a plan of the contem- 
plated water-works at the Middle Penitentiary, at 
Huntingdon. Mr. W. A. Cooper read an interest- 
ing article on Richardson’s method of sharpening 
and re-cutting files by the sand-blast process, as 
used by Trump Bros., of Wilmington, Del. This 
process, it is claimed, will renew completely worn- 
out files and rasps at a nominal cost without the 
necessity of softening and re-hardening, thereby 
retaining the original temper. Samples of the 


work done by this process were also exhibited. 


THE AMERICAN SOCIETY OF CIVIL EN- 
GINEERS. 


A meeting of the Society will be held on 
Wednesday, April 2, 1879, at 8 P. M. 

Business presented will be transacted. 

Gen. J. G. Barnard will read a paper of the late 
Gen. B. S. Alexander, descriptive of the construc- 
tion of the ‘‘ Minots Ledge Light-House.” Gen. Bar- 
nard will also make some remarks on the cause of 
settlement of pier No. 2, of the South Street Bridge, 
Philadelphia, as illustrated by the settlement of 
Fort Livingston, Fla. 

JOHN BoGart, Secretary. 











March 27, 1879. 





CORRESPONDENCE, ~ | 
DES MOINES RAPIDS WATER POWER AND) 
DRY DOCKS. 





KEoKUK, Iowa, March 24, 1879. 
EpitoR ENGINEERING NEWS: 
These improvements are about to assume tangi- 


ble shape. The Secretary of War, at the instance 
of the City of Keokuk, has appointed a Board of 
United States Engineers composed of Generals 
Comstock and Weitzel (Detroit), and Colonel 
Houston (Milwaukee), to investigate the proposed 
utilizing of the water power for manufacturing 
purposes, available from the fall of 21 ft. in 7 
miles of rapids, also dry docks proposed to be con- | 
structed on the government canal by the Keokuk 
Northern Line Packet Company, and the inter- 
ferences of such improvements with the uses of 
the canal for the purposes of navigation. The | 
Board, accompanied by Major Stickney, the Chief | 
Engineer of the Rapids Improvement, inspected 
the canal with these propositions in view, and af- 
terward had conferences with a committee of the 
City Council and citizens, and Capt. Hutchison, 
of the Keokuk Northern Line Packet Co., and dis- 
cussed the proposed undertakings, when the fol: 
lowing propositions were submitted for the con- 
sideration of the Board. 


available for manufacturing purposes, nor the ex- 
tent to which it is advisable to utilize the canal, nor 
ask for any special information looking to exten- 
sions of the present riprap walls of the canal, ani 
such other incidental matters affecting the govein- 
ment interests, the Board therefore adjourned for 31) 
days, when Gen. Comstock, President of the Board. 
will advise Mayor Irwin of the future meeting «1 
the Board. In the meantime the citizens will hav. 
competent expert engineering surveys made of th. 
nature, extent and location of the various perma- 
nent works necessary to obtain and conduct the 
water-head to suitable point or points at which the 
available power can readily be employed for manu- 
facturing purposes; also the nature, extent and 
value of all interferences of the proposed works 
with existing public and private interests, the 
cost of location, construction, operating, mainte- 
nance, compensations and contingencies incidental 
to the nature of such undertakings involved in the 
proposed improvements, and all such questions as 
affect the commercial value of the water power 
available will be fully investigated by the citizens’ 
expert advisers. 

Major Worrall, C. E., who has been connected 
with the Des Moines Rapids Improvement almost 
since the commencement of the works, has re- 
moved to New York City to take a position on the 
New York Elevated Railway. 

The St. Louis & Keokuk Railroad extension from 


| Clarksville to Dardenne on the St. Louis, Kansas 


City & Northern Railroad, 48 miles, is now being 
constructed. Trains are expected to run through 
direct between St. Louis and this city early in the 
summer, Respectfully, ALEX. BLACK. 


SUCCESSFUL ENGINEERING. 








BaLtTimMoreE, Md., March 25, 1879. 


EbDITOR ENGINEERING NEWS: 


It is most gratifying to hear that the engineers 
on the Baltimore City Water-Werks Tunnel are 
meeting with every success in the great work over 
which they preside. The most accurate piece of 
engineering nicety on the tunnel thus far was ac- 
complished in the meeting which happened on the 
15th instant between shafts 9 and 10, 5th residency. 
Upon this opening the Resident Engineer had a 
wager with one of his contemporaries that his cen- 
tres would line in within a half-inch. The stipula- 


| tions were that the Chief Engineer was to decide 
the question by an instrumental test. 


On his mak- 
ing the test, he announced that the lines were not 


out more than two or three-eighths of an inch. This 
decision was received with much pleasure by the 
engineer in charge, The chief declared that this 
was assuredly the finest test that he had ever wit- 
nessed, considering the extremely long drift, 2,818 
feet between shafts. The grade was as perfec: as 
could be desired, also. The Resident Engineer 
feels every reason to be proud of his great success. 
* 


1. Is a water power suitable for manufacturing SoutH Pass JETTY Works, | 
purposes onan extensive scale ible of de- Port Eaps, La., March 20, 1879. { 
velopment from the government without in- | Eprron ENGINEERING NEws: 


terfering with its use for purposes of navigation ? 
2. What nominal horse-power can 
made available for manufacturing 2 
3. What changes, extensions, or additional con- 
struction works would be necessary to increase the 
capacity of the canal to afford the most extensive 


4. Would the ion of a dry dock or docks 
of bui steamboats 
river craft used in navi sag” 


i, interfere with use of vanal for 
pati m, or with the interests of the ee 


We have never taken any notice of the many 


petty utterances of newspapers, calculated to dero- 
gate the importance and merits of the jetty works 
at the mouth of the South Pass. But when such 
| remarks are persistently reproduced in a journal 
which claims to support the fundamental laws of 
the profession, it is a different matter, and we 
must request you to correct, for once, the para- 
graphs which appeared@s 

Harbors, etc.” in‘your last issue, dated March 15. 


quotations under “‘ Rivers, 
Referring to the use of dredges, which, ‘at 


enormous expense have made the South Pass about 











MaRoH 29, 1879. ENGINEERING NEWS. 


equal to the old Southwest Pass,” I would call either verify or contradict these results, and, if so, 
your attention to page 29 of Vol. V., ENGINEERING | would you please to either publish them or send 
News, where you reprint the report of the Board them to me? Our road uses wood on part of their 
of Engineers in regard to the 22-foot channel. engines, and I would like to know the relative 
The report, after authoritatively stating that worth of the fuel I purchase. 
dredging was a legitimate auxiliary, concludes: __ Yours truly, 
“If we look at the actual facts presented by the | E. A. RUDIGER, Road Master. 
prosecution of this work, we find that where, two | TA8LE OF RELATIVE VALUE See ye See eene 


and a half years ago there was a bar at the mouth | 

of South Pass of over two miles in extent, meas- | ey 
ured from twenty-two feet inside to the same | White ash 
depths outside, over about half a mile of which | Apple tree 70 Red cedar 56 White birch = 43 
there was but eight feet of water, ‘a wide and | White beech = 65 Wildenerry = 56° White pine = 30 
deep channel’ twenty-two feet in depth, now| [We would be pleased to receive communications 
exists, and a result inferior in physical magnitude, | on the above subject.—Eb. | 

but no rae perenne at “ —_ of the) 
Passes. An is result is so exclusively due to | . rs “h 2 7 
the * jellies and auxiliary works’ that So aiadie | MILWAUKIE, Wis., March 24, 1879. 
aid of ‘ appliances,’ if in such we include dredg-_ Eprtor ENGINEERING NEws: 

ing-machines, is utterly insignificant, consisting | I notice in your paper of 22d inst. that the King 
mainly, indeed, in a slight widening at two points, Bridge Co. has offered to put up a bridge at their 
and widening and deepening at athird. By the! _ ico havi teely th - d lity 
erosion of the current due entirely to the jetties | YOT*S 28V'NS Precisely the same sizes and quality 


and their fixed auxiliaries, about two and one-half | of material as the now celebrated Main street 


millions of cubic yards of bottom material have | bridge, Brunswick, Me., and to load it till it is 
been ee ae in its place the ‘ wide and | proken down. 

deep channel.’ this amount one million of| 7)... : ; ; 

cubic yards have been removed by the same nam This will be a most interesting experiment, and 


since the twenty feet of depth on the bar was ob-| if Mr. King could arrange to have it made during 


tained. py the action of the es (see | the convention of the American Society of Civil 
Captain Brown’s recent report to Hon. Secretary | ; ich is to be at Cleve 
of Wat) from twelve to twenty-cight thousand | -Dsineers, which is to be held at Cleveland next 


cubic yards have nominally been removed by | June, many of the members would be glad of the 
dredging. But it cannot positively be asserted opportunity of witnessing it. H. 
that to a creation of the channel now existing eee 
Fee peg — amount has been contributed CO-OPERATIVE WATER SUPPLY. 
Referring to a steamship being aground in the | 
‘« jetties at Crane Island,” permit me to state that | 
we have no knowledge of any jetties in that local- 
ity. Crane Island, or Goat Island, as it is some- 
times called, lies on the east side of the pass, nine 
miles above Port Eads, and two miles below the 
head of the Passes. There is a navigable channel 
of 38-feet depth on the west side, but if steamships 
are carelessly and in broad daylight run on to the | no one of them would be able to procure an inde- 
head of an island, it is a matter that does not con- | pendent supply. 
cern the jetties at the mouth of the river. Afew| The main difficulty in the carrying out of a 
words will say the rest. Captain M. R. Brown, U. | scheme of this kind would be the apportionment 
S. Engineers, in his latest official statement ad- | of expenditure and the division of the water and 
dressed: to the Secretary of War, reports that on | of the receipts. 
March 15 there was a depth of 24.8 feet, with a 
least width of 80 feet on South Pass bar. 
Intelligent men will never draw conclusions un- 


100 Black walnut = 65 Yellow pine = 53 
84 Yellow oak 60 Chestnut = 53 
77 Hard maple 56 Butternut = 43 
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BY J. JAMES R. CROES, C. E. 


There are many localities where several small 
towns or villages lying within a short distance of 
each other might be supplied with water for do- 
mestic purposes from a single source, at an expense 
within their collective means of payment, while 


Local jealousies between the political subdivi- 
sions of counties, towns and villages are so strong 
that any machinery of management of works for 
less they are guaranteed by facts, nor will they | the supply of several different communities would 
tolerate the slurs that are being cast against a work | he apt to work inharmoniously. Still, the advan- 
struggling onward to success as surely as this one | tages to the inhabitants would be so great that it 
does. I venture to say that the profession at large | js strange that nothing of the kind has as yet been 
would have been infinitely better served by your} undertaken in this country, so far as can be 
inquiring as to the truth of the allegations, than | jearned. 
by quoting them without comment. 


Very respectfully yours, New Jersey, by codéperative works has been dis- 


Max E. Scumipr, cussed for several years, and’ has lately been 

Chief Assistant-Engineer. strongly urged by the State Geologist, Prof. George 

(Under the head of ‘General Intelligence,” we | H. Cook, and by Gov. McClellan, but without any 

seek to gather each week such news and newspaper practical results so far. 

opinions as we judge to be of interest to all the| [n his annual message to the Legislature, in Jan- 
readers of this journal. We do not hold ourselves uary last, Gov. McClellan used this language : 

responsible for the truth or falsity of any of the} «phe water su ly of these cities (Paterson, 

items we thus cull or condense from several | Passaic, Orange, Nowak: Jersey City, Hoboken, 

hundred exchanges, nor are we going to spend any | etc.) is of such vast importance that it should be 

time in investigating whether this, that or the | held for the general good, and not in = terest 

other person wish certain items to be published or of any particular city or association. It seems to 


: E me that this question should be placed for solution 
not. In the case of the offending articles referred | in the hands of a board or commission composed 


to by Mr. Schmidt, we credited in full the journals | of men representing the various localities interest- 
from which we quoted, and if any corrections are | &4, and so high in character and =. as to * 
te hieaeeda: theres the ties to make them, | b&Yomd the reach of temptation. sources 0 
grr taeda ; - | the water supply and its conveyance to the borders 
There being two sides to the jetty question, we | of each city supplied should be held in trust for the 
have always endeavored to act fairly in the publi- | general good.” 
cation of all statements respecting it, andaswe| This eminently practical suggestion, which is 
have not in the past, so we will not in the future, | made in language almost identical with that used 
ask Mr. Eads ‘‘or any other man,” what we may | by Prof. Ceok in his annual report, appears to have 
or may not publish concerning the great engineer-| been disregarded by the Legislature, which has 
ing work at the mouth of the Mississippi.—Eb. | adjourned without taking any steps in the matter. 
ENGINEERING NEWS. } That a scheme of this kind is not chimerical., is 
. satisfactorily shown by the experience of the dis- 
ey ee eens teers trict called the Rauhe Alb in Wurtemburg, Ger- 
Eprror ENGINEERING NEWS: 1 
: . | many, as described in the valuable work on ‘City 
IT came across the inclosed table of the relative Water Supply,” by E. Grahn, published in Munich 
value of different kinds of wood for fuel, which I PPry: ' 


consider to be quite valuable, if correct; but it does |" 1878-* 





not esbun.corredt to me; for I'fad: white: ach = 97,|__ Detore quoting Mr. Grahn's description of the | 


a 


white beech = 65, and hard maple = 56, which| ,* Die Stddtische Wasserversoryung: 





Grakn, I 


i von E. 
Anlagen in Bau und 
appears impossible to me, Have you any data that’ Betried. Miinchen, 1878, _ ee 





A project for the supplying of several cities in— 


be interesting. 

Tn 1859, an association of managers of gas-works 
in Germany was formed. The results of their con- 
sultations and meetings were exceedingly satisfac- 
tory, and in 1865 Mr. Grahn proposed that the 
scope of the association should be extended, and 
that the question of watersupply for towns should 
be included in their delhberations, After several 
fruitless efforts, he at length succeeded in carrying 
his point, and in 1870 the association took the 
name of the ‘Society of Gas and Water Supply 
Factors*,” of Germany. 

A systematic collection of statistics was begun, 
but it was not until 1876 that the complete organi- 
zation of the form of inquiry was fixed. On 
March 15 of that year, a circular containing 143 
questions, relating to nearly every imaginable point, 
was sent out. 

From the more or less complete replies to these 
circulars, followed up by persistent agitation of the 
subject by correspondence, and in the Journal of 
the Society, Mr. Grahn has prepared a volume of 

about 430 pages, large octavo, of which about 110 
pages are occupied by a somewhat diffuse ‘* histor- 
ical introduction” extending from tne days of 
Abraham to our Centennial year, and the remain- 
ing 320 pages contain descriptions of the works 
for water supply in 304 towns in Germany, Aus- 
tria and Switzerland, alphabetically arranged. 

The author promises that the second and third 
volumes, now in preparation, shall furnish statis- 
tics, details and drawings of German and foreign 
works for water supply, so arranged and compared 
that all questions as to comparative excellence and 
economy of construction and maintenance can be 
answered. The publisher concludes his prospectus 
by saying: ‘ Thus will a work be furnished such 
as the literature of no country yet contains, a work 
which by reason of its profundity, completeness 
and practical usefulness will aim at fulfilling all 
reasonable demands.” 

A comprehensive programme certainly, and one 
whose consummation is devoutly to be wished. 

The portion of the first volume to which atten- 
tion is now called, is comprised in pages 4 to 9. 

The ‘Rauhe Alb,” or Rugged Alp, is that part 
of the Swabian Alp which extends from the valley 
of the Schmiech to the Ulm and is 33 kilometers 
(20.5 miles) broad. 

The chalk and dolomite of 500 to 650 feet in thick 
ness, which forms the mountain, are so fissured 
and faulty that the water percolating the strata 
does not come to the surface in springs. 

For a while, the water held in the upper strata 
| sufficed for the inhabitants. Recourse was then 

had to rain-water, collected from the house roofs 
in cisterns, for domestic supply, and in puddle 
lined tanks or hollows for the cattle. 

In case of protracted drought or excessive cold 
causing failure of these methods of supply, the 
water had to be hauled in carts from the valley 
streams, a distance of from two to seven miles, 
and rising 500 to 1,000 feet. In considering the 

‘means of affording relief from these difficulties, 
| two general projects seemed practicable. The one 
‘by collection and storage of surface water; the 
other by pumping the water which had collected in 
the lower strata of the earth. The latter method 
was decided upon, as the conformation of the sur- 
| face, as well as regard to the interests of the salu- 
| brity of the region and the effect on agriculture, 
rendered the former method undesirable. The gen- 
‘eral plan of supply was elaborated by Dr. von 
| Ehmann, the State Engineer for water supply of 
Wurtemburg. 

The district includes about 60 communities, with 
30,000 inhabitants, scattered over nearly 60 square 
miles. These are divided into nine groups, each 
| group including such communities as are readily 

supplied from a single source in consequence of 
their contiguity and their proximity to such 
source. The eight rivers, Eyb, Fils and Echaz on 
the north side of the mountain, and the Blan, 





* The word Fachmann, here translated factor has no ex- 
_ act English equ:valent, by a circumlocution. It means 
- business men, or persons _in matters relating to 
' gas and water 
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Aach, Schmiech and the two Lauters on the south, | 

furnish water-power for pumping the water 
through about 132,000 feet of force mains to 
heights varying from 550 to 1050 feet. High-ser- | 
vice and auxiliary reservoirs aid in the partition of | 
the water to the several localities, Dr. Ehmann | 
assumed as the basis of computation of quantity 
needed, that a cow required daily 11 to 16 gallons, 
an ox 9 to 11 gallons, apig 544 gallons and a sheep 
4 of a gallon, and from these data estimated that 
there would be needed 634,000 gallons daily. The 
estimate of cost was $714,000. 


The author does not state whether Dr. Ehmann | 
calculated on the inhabitants using any water for | 


themselves. 

The general scheme of the execution of the 
works has been devised by the State, and the pre- 
liminary surveys and estimates are all made at the | 
expense of the State, which also bears a certain | 
proportion of the cost of construction, varying 
from 20 to 25 per cent., according to circumstances, 
leaving the remaining 80 to 75 per cent. to be as- | 
sessed on the persons benefited. 

Between 1870 and 1876, the state appropriated | 


$105,000 for these works, which paid for the entire | 


engineering and superintendence, and also 25 per 
cent. of the cost of construction in sixth and | 
eighth groups, and 20 per cent. of that of the | 
third and fourth. By adecree of the Chambers, 
not less than 20 per cent. of the cost is to be 
granted to the other groups when their works are 
constructed. 


The first group comprises nine communities, | 725 to 850 feet above the valley of the Aach River. | | point. 
‘or these a daily | There will be 19 miles of distribution pipe. The} 


525 


with a population of 7 souls, 
supply of about 155,000 gallons is to be provided, 
from the river Eyb. A reservoir, about 875 feet | 
above the pump-works, is to be built, and there | 
will be needed about 21 miles of distribution-pipe. | 
These works are not yet built. 


a second group c omprises “— c eee. 


a of 150,000 gallons t is ie be furnished from the | 
river Fils. 


are required. 
The water is procured from the ground water in 


the bottom of the valley, and is pumped to an| 
elevation of 1,006 feet, through force mains 22,000 | 


ENGINEERING. 


was cinncenialtinian by Sin state ee the share 
of some of the poorer villages. 
The fifth group comprises nine communities, 
with 3,800 inhabitants. This is to be supplied from 
| the River Echaz, and the plan provides for furnish- 
ing 74,000 gallons per day, through 30 miles of dis- 
tribution pipe. The water will have to be raised 
760 feet. The works had not been constructed in 
1877. 

The sixth group comprises seven communities, 
with 1,700 inhabitants. The design proposes to 
furnish about 34,500 gallons per day, to be dis- 
tributed through 171g miles of pipe. The water 
will be raised from the valley of the Misinger Lau- 
ter River to a height of 595 feet. 

One section of these works was put in operation | 
in April, 1873, for supplying a district of 490 in- | 
habitants. The power consists of two horizontal | 
double-acting pumps, of a capacity of 25 gallons 
per minute, driven by a breast wheel of 17 ft. di- | 
| ameter, making 5 to 5.6 revolutions per minute. | 

| The water for consumption is taken from a spring | 


NEWS. 


| which has a flow of 75 gallons per minute. Five) | do 


| and a quarter miles of force and distribution pipe 

have been laid. 

The works cost $30,261, of which the state paid | 
| 25 per cent., besides the expenses of preliminary | 
surveys and of superintendence amounting to! 

| $23,270. 

The seventh group comprises nine communities, 
with 2,000 inhabitants, for whose use it is pro- | 
| posed to pump 45,000 gallons daily to a height of 


| 


works are not yet built. 

The eighth group cdmprises six communiiies, 
with 4,300 inhabitants. The supply is taken from 
| the valley of the Schmiech River. 
The works for three communities of this group | 
| were the first constructed, having been begun on 
| May 11, 1870, and completed on Feb. 18, 1871. The | 
| daily supply is 26,400 gallons, which is furnished | 


Thirty-one miles of distribution- -pipe | by five or six hours’ pumping. There are two | 


| double acting pumps, driven by an overshot wheel | 
about 19 feet in diameter, giving 20 to 25 H. P. | 
| useful effect. The water is filtered before reach- 
ing the pumps, which lift it about 660 feet, through | 


Maron 29, 1879. 


Water mebiy, and who is presumably not under 
the control of a board of non-professional politi- 
cians, 

The scale of operations in this German state is 
small, to be sure, as compared with any which 
might be undertaken for communities here, where 
there is such reckless waste of water, but there 
does not seem to be anything impracticable in the 
adoption of a like system on a much larger scale. 


__—t> 40-< 0+ 


THE RIVER AND HARBOR BILL, APPROVED 
MARCH 4, 1879. 


AN ACT making appropriations for the construction, repair 
preservation, and com ae Sane certain works on rivers 
and harbors, and for ot 

| Be it enacted by the Senate Youd Fk House of Representu- 

| ese of the United States of America in Congress u. 

, That the following sums of money be, and are 

| hevebey appropriated, to be paid out of any money in the 

otherwise appropriated, to be expended, 

| under the dit direction of the Secretary of War, for the con- 

| struction, completion, repair and preservation of the 
| public. works hereinafter named : 

la one improving Penobscot River, Maire, :ix thousard 

oy) 
For improving harbor at Belfast, Maine, five thousand 


For improving Richmond Island Harbor, Maine, three 
thousand dollars. 
| For improving Kennebunk River, Mainc, 
| sand dollars, 
For improving Merrimac River, Massachusetts, five 
thousand dollars. 
‘or os harbor at Plymouth, Massachusetts, three 
thousand five hundred dollars. 
| For the maintenance and annua! repairs of the hart or 
at Provincetown, Massachusetts, one.thousand dollars. 
|. For improving the harbor of Hyannis, Massachusetts, 
two thousand five hundred dollars; of which sum five 
hundred dollars, or so much thereof as may be necessary, 
shall be expended in the removal of the wreck at that 


two thou 


For seuraene Taunton River, Massaciusetts, one 
thousand 


For improving Providence River oo Narragansett 
| Bay, Rhode Island, tg Seana dolla: 
or improving Little Narragansett aay, Rhode Island, 
| and Connecticut, five thousand dollars. 

| For improving Connecticut River below Hartford, 
| Connecticut, including dredging between Hartford and 

| Middletown, ten thousand dollars. 

For improving harbor at Stonington. Connecticut, 
| thirty -seven thousand five hundred dollars. 
For improving Thames River, Connecticut, to secure a 

—— ee ae nee dollars . 

‘or improving rat Bridgeport, Connecticut, ten 
| thousand dollars. - 

For improving harbor at Norwalk, Connecticut, ten 
| thousand dollars ; of which sum not exceeding one thou- 
sand five hundred dollars shall be expended on the bar 
below the bridge. 

|, Fori improving ‘harbor at Port Jefferson, Long Island 
Sound, New York, five thousand dollars. 


feet long. The power is furnished by a turbine of 
50 H. P., for which part of the water is brought 
through a canal 8,200 feet long. There are three 
reservoirs, holding respectively 310,000, 156,000 and 
62,000 gallons. The daily supply is about 181 gal- | the highest houses, so that, with a full reservoir, 
lons per head of population. These works were | there is an available head of 44 feet for the highest | 
put in operation in 1876. Their cost was $163,200, ‘and 66 to 82 feet for the lowest ground in the dis- 
besides $12,240 for water privileges. trict. For improving harbor at Plattsburg, New York, dredg- 
The third group comprises eight communities, The villages of Justingen and Ingstetten are ' Le tnseeting adieniteek New Jersey, sixty thou- 
with a population of 3,600. The water-power is supplied directly from this reservoir, and for Hau- | 8nd dollars. 
furnished by the river Blan. Water is supplied ' sen there is a special reservoir of 62,000 gallons’ | gcyor improving Superior Bay, Wisconsin, five thousand 
from a large well, and about 55,000 gallons daily capacity, drawing its supply from the main reser _ For mereene Duluth Harbor, Minnesota, twenty-five 
are pumped 590, 690 and 840 feet into five main | yoir, 15,200 feet distant. thousand dollars 
and auxiliary reservoirs. Thereare about 19 miles The cost of construction was $34,300, of which a eo ee 
of distribution-pipe. The works cost $96,120, of the state paid 25 percent. The annual cost of .. Fof improving East Chester Creek, New York, three 
which the state paid 20 per cent. They were be- maintenance is about $205 ($122 for attendance, hey eines ae oe dea 
gun in June, 1878, and completed in February, | gg3 for repairs and stores). The cost of Sahai d dollars. : ; 
1876. and maintenance is $1,285 for the three communi- | FR a Brevens barker at Swanton; Vermont, etx thon- 


The fourth group comprises eight communities, ties, or about 95 cents per annum per head of pop- la ~_ p eenoving Otter Creek, Vermont, five thousand 
with 3,700 inhabitants. A water power of 101; ft. ulation for 19 gallons daily supply. The ninth | % — Sie. wane Larosss, 
head and 19 ft. per second discharge, giving about group comprises four communities, with 2,900 | | Shallots ten thousand five hundred dollars. 

9 : 15,000, oat i 3, i | For piers of ice-harbor at New Castle, Delaware, five 
22 H. P., was purchased for x 000 on the Blau inhabitants, also to be supplied. re = + 
berer Lauter River. This is utilized in driving a oe umdred dollars. 


From the Schmiech, 58,000 gallons daily are to! For improving harbor at Wi 
breast wheel which works two pairs of double-act- be pumped 570 and 760 ft., and d.stributed through | thousand five hundred dollars e are, three 
ing pumps, each pair of which forces the water 


15.5 miles of pipe. le ene ee River, Siiidlebiiada nelle. 
through separate force mains to different eleva- 


force mains about 11,000 feet long, to a reservoir 
|in two compartments, containing 156,000 gallons 
when filled to a depth of 8 feet. The bottom of 
the reservoir is 36 feet above the ground-level of 


For improvi harbor at New Haven, Connecticut, 
| fifteen thousand dollars. 
For Sees Hudson River, New York, thirty thou- 


sand do! 
For removing obstructions in East River and Hell 
two hundred and fifty thousand dol- 


os New York, 
ars. 

For improving Echo Harbor, New Rochelle, New 
York, three thousand dollars. 


The whole system is interesting, both on account| For im Delaware River mae Bridesburg. 
tions. The lifts are 386, 449, 518 and 660 feet. of the novelty of the design and the enormous | Pe = oe Se ane. araan Woiitens aid 
The main and auxiliary er contain some heights to which the water is pumped. | White Bf I New Je » atx thousand dollars. ee 
68,500 and some 98,000 gallons.“ Their united ca-, The source of supply in all cases seems to be the| For provemen navigation o = 
pacity is sufficient for from 3 to 4 days’ supply. ground water of the valleys, undoubtedly an ample Teenie eaten einen See 
The consumption at first was about 183 gallons per source for furnishing such small quantities of | For im Creek, New Jersey, four 
day per head, but has increased to 33 gallons, re- water as are needed in these cases, but one which | For paalaindag nts bong OG Maryland, one 
quiring the pumps to work 13 to 14 hours per day. must always be cautiously examined before its | eo and s thousand dollars. 
The length of force and distribution mains isabout adoption for the supply of growing towns. sane icomico River, Maryland, three thou- 
25 miles. The pipes are of cast-iron, with flange The feasibility of any scheme: for codperative | | For improving James River, Virginia, seventy-five 
joints, and are from 3 to 8 inches in diameter. The supply like that herein described, depends largely | | ree thousand d' whe 
works were put in operation in 1874, and cost upon the control of the whole matter being placed thousand eee Sepemation Pee, es Sey 
$106,000, of which the state paid 20 per cent. be- in competent scientific hands. The kingdom of | s*For improving ving Geos, na Kanawha a River, West Virginia, 
sides the preliminary surveys and superintendence, Wurtemburg has intrusted all suah questions to an | Ser Cape Fear Ri gy Caroline, 
amounting to $5,617. An extra allowance of $613 | official who is called the State — of Public | handed trowel dollars ris a 


. ‘ 
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Breton Bay, Leonardtown, Maryland, 


For 
ee im| mouth of Nomoni Creek, Virginia, two 

For im Rappahannock River, Virginia, ten 
= g harbor at Norfolk, Virginia, and its ap- 

seventy-five thousand dollars. : 

For im the harbors and channels at Washing- 
ton and wn, District of Columbia, fifty thou- 
sand dollars; of which sum twenty thousand dollars 
shall be expended in ng the channel of the Potomac 


iver between the Long Bridge and the United States 
Se and thirty thousand dollars shall be expended 
in Georgetown harbor and channel ; and the w' of 
said sum of fifty thousand dollars is hereby directed to 
be so expended as to produce the greatest immediate 
benefit to navigation and commerce. 

For improving Blackwater River, Virginia, two thou- 
sand five hundred dollars. 

For improving Neuse River, North Carolina, forty-five 
thousand dollars. 


For improving Hampton River, Virginia, two thou- 
sand dollars. 

For improving Chickahominy River, Virginia, one 
thousand dollars. 


For Improving French Broad River, North Carolina, 
five thousand dollars. : : 

For eet Pamlico River, North Carolina, three 
th 0) 

For improving harbor at Edenton, North Carolina, 
one thousand dollars. 


For improving harbor at Charleston, South Carolina, 
two hundred thousand dollars. : 
For improving harbor at Savannah, Georgia, one hun- 


dred thousand dollars. 
For improving inside between Fernandina and 
Saint John’s, Florida, seven ti dollars. 


For imp harbor at Cedar Keys, Florida, inclu- 
ding removal of wrecks fifteen thousand dollars. 

For improving Choctawhatchee River, Florida and 
Alabama, five thousand dollars. 

For improving Alabama River, Alabama, thirty thou- 
sand dollars. 

For improving Chattahoochee River, Georgia, fifteen 
thousand dollars. 

For improving Flint River, Georgia, seven thousand 
dollars. 

For improving Saint Augustin’s Creek, Georgia, five 
thousand dollars. 

For improving Warrior and Tombigbee rivers, Ala- 
bama and Mississippi, thirty thousand dollars; of which 
sum ten thousand dollars shall be expended on the Tom- 
bigbee above Columbus, and twenty thousand dollars on 
the Warrior and Tombigbee below Columbus. 

For improving the Apalachicola River, Florida, inclu- 
ding the slough connecting the Apalachicola with the 
Chippola River, five thousand dollars. 

For improving New River from Lead Mines, in Wythe 
County, Virginia, to mouth of Greenbrier, twelve thou- 
sand dollars. 

For improving Pensacola Harbor, Florida, ten thou- 
sand dollars. 

For improvi 
sixty thousand 

For deepening charnel of Sabine Pass and at Blue 
Buck Bar, Texas, twenty-five thousand dollars. 

For improving entrance to Galveston Harbor, Texas, 
one hundred thousand dollars. 

For improving narrows of Sabine River above 
Orange, Te and to deepen the channel at the mouth 
of the Sabine iver, six thousand dollars. 

For improving mouth of Trinity River, Texas, two 
thousand five hundred dollars. 

For improving mouth of Neches River, Texas, five 
thousand dollars. 

For improving Passo Cavallo Inlet into Matagorda 
Bay, Texas, twenty-five thousand dollars. 

‘or examinations ——— of South Pass of the 
Mississippi River: To the depth of water and 
width of channel secured and maintained from time to 
time by James B. Eads at the South Pass of the Missis- 
sippi River, and to enable the reports oe! Se War to report, 
during the construction of the work, payments made 
from time to time, and the probable times of other pay- 
ments, and to report during the construction of the work 
all im: it facts relating to the progress of the same, 
mate! used, and the character and permanency with 
which the said jetties and auxiliary works are bein 
constructed, as required by act seareres March 
eighteen hundred and seventy-five, and act approved 
June nineteenth, eighteen hundred and seventy-eight, 


ng harbor at New Orleans, Louisiana, 
ollars. 


which im on the engineer officer the duty of certi- 
f to correctness of tures for labor, ma- 
te and so forth, amounting to five hundred thousand 


dollars, to be Mr. Eads in monthly installments, 
twenty-four thousand dollars. 
For removing raft in Red River and closing Tones 


Mies dansoties Medcestens tas ted iter Lecdtnen, 
‘or remo ions ver, 

twenty-two thousand five hundred dollars. 

For eee Se Seen, and Louisiana, 


thousand 
For es mouth of Red River, Louisiana, forty 


> 


Arkansas and Louis- 
dollars. 

Yazoo River, Mississippi, fifteen thou- 
of the waters of the Miss- 

issippi its 3 observation of the 

rise and fall of the river and its as re- 

resolution of 

and seventy 

rivers: 


”| now on file in the War 
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Missi i River, si thousand dollars shall be ex- 
eaed on the cat River, and th thousand dol- 
shall be expended on the Arkansas River. 

For improving Mississippi River from Saint Paul to 
Des Moines Rapids, one hundred thousand dollars: Pro- 
vided, That not exceeding twenty thousand dollars 
thereof may be used by the Secret of War in his dis- 
cretion in making a practical test of the flume invented 
by M. J. Adams, the said test to be made under the su- 
pervision and direction of said Adams, but wifhout com- 
pensation to said Adams for his services; And provided 
further, That such test shall not be made until the right 
shall be secured to the United States to use said flume, 
in the event of the favorable result of said test, upon 
terms satisf. to the Secretary of War. 

For survey of Missouri River from its mouth to Fort 
Benton, Montana, thirty thousand dollars. 

For improving Missouri River at or near Fort Leaven- 
worth, ten thousand dollars. 

For improvement of Arkansas River, between Fort 
Smith, Arkansas, and Wichita, Kansas, twenty thou- 
sand dollars. 

For improving Missouri River at Sioux City, Iowa, 
ten thousand dollars; which sum shall be available on 


the passage of this act. 
For improving Missouri River at Atchison, Kansas, 
twenty dollars. 


For improving Missouri River opposite Saint Joseph, 
| nine thousand dollars. 
| For improving Missouri River at Eastport, Iowa, and 
at Nebraska City, Nebraska, thirty thousand dollars. 
| Forimproving Missouri River at Council Bluffs, lowa, 
| and at Omaha, Nebraska, fifty thousand dollars. 
|__For improving Missouri River above mouth of the 
| Yellowstone River, forty-five thousand dollars. 
| For aagrevin the Mississipp: River between the 
| mouths of the Illinois and Ohio Rivers, two hundred 
| thousand dollars; of which sum, fifteen thousand dollars 
| shall be expended between the mouths of the [llinois 
and Missouri Rivers, thirty thousand dollars between 
| the foot of Dickey’s Island and the mouth of the Ohio 
| River, and eight thousand dollars between Islands Num- 
| bers Fourteen and Fifteen, near the town of Kaskaskia, 
| Illinois. 
| Forimproving Upper Mississippi River: Operating 
snagboat twenty Ahousand dollars. 
| For improving Mississippi River, from Des Moines 
| Rei vids to mouth of the Illinois River, forty thousand 
| do e 
| For improving White River, Arkansas, ten thousand 
| dollars. 
For improving Rush Chute and the harbor of Burling- 
ton, lowa, five thousand dollars. 
For improving harbor at Fort Madison, Iowa, three 
thousand six hundred dollars. 
For removitig bar in the Mississippi River opposite 
Dubuque, Iowa, four thousand dollars. 


| For improving Des Moines Rapids, twenty-five thou- | 


sand dollars. 

For operating the canal at Des Moines Rapids, forty 
thousand dollars, 
For —eee Rock Island Rapids, Mississippi River, 
| six thousand dollars. 
| twelve thousand dollars. 


} 


eight thousand dollars. 
or improving Red River of the North, Minnesota, 

and Dakota, exclusively for dredging, twenty-five thou- 
| sand dollars. 
| For improving Illinois River, forty thousand dollars. 
| For improving Cumberland River below Nashville, 
Tennessee, forty thousand dollars. 

For improving Fourche Le Fevre River, Arkansas, 
ten thousand dollars, 

For improving Cumberland River above Nashville, 
Tennessee, thirty-nine thousand dollars; of which sum 
= thousand dollars shall be expended from Nash- 
| ville to the Kentucky line, six thousand dollars from 
| the Kentucky line to Smith’s Shoals, and fifteen thou- 
| sand dollars at Smith’s Shoals. 


For improving Tennessee River above Chattanooga, | 


| eleven thou: five huadred dollars. 
| For ~~ 
\ cluding Muscle Shoals, and Duck River Shoal, and the 
| Shoal at Reynolds , two hundred and ten thousand 
| dollars: Provided, t whenever, in the prosecution 
or maintenance of the work of improving Tennessee 
River between Decatur and Florence, in the State of 
| Alabama, it 
Secretary of War, to take 
| canals or cut-offs, and a reasonable price for the same 
| can be agreed upon between the owner of said lands and 
| the officer in charge of said work on the part of the 
| United States, the Secre of War may authorize the 
of said lands: ‘ 
| owners of said lands shall refuse to sell the same at a 
reasonable price, then the price to be paid shall be de- 
termined, and the title and jurisdiction procured, in 
manner prescribed by the laws of the State of Alabama; 
| And ided, That in either case the entire cost of 
| such to the United States shall not exceed ten 
| thousand dollars. 

In consideration of the 
— Ship Channel Company 
at s Point, and tosurrender their charter granted 

of Texas, and the rights 
, to the United States, which 
Department, and 
copees ees hereby 
et — ao ae Bar to 
| Poizy sum of eighty thousand dollars is hereb: 
ted for the improvement of that line: Provided. 


For improving Galena River and harbor, Illinois, | 
For improving Saint Croix River below Taylor’s Falls, | 


roving Tennessee River below Chattanooga, in- 


may be necessary, in the judgment of the 
of any lands for | 


. That in case the | 
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For improving Ocmulgee River, Georgia seven thou 
sand dollars. 

For improving Oconee River, Georgia, one thousand 
five hundred dollars. 

For an ice harbor.at the mouth of the Muskingum 
River, Ohio, thirty thousand dollars. 

For improving the Ohio River two hundred and fifty 
thousand dollars; of which sum fifty thousand dollars or 
so much thereof as may be necessary, shall be expended 
in the removal of obstructions at Grand Chain, and not 
exceeding one hundred thousand dollars on the Dayis 
Island Dam. 

For improving Little Kanawha River, West Virginia, 
dredging, removing obstructions, and for wing-dams, if 
uired, eighteen thousand doliars. 

or improving Guyandotte River, West Virginia, oue 
thousand dollars. 

For improving harbor at Ontonagon, Michigan, seven 
teen thousand dollars; of which sum fifteen thousand 
dollars shall be expended in the construction of piers, 
and two thousand dollars in dredging. 

For improving Big Sandy River from Catlettsburg, 
Kentucky, to Head of Navigation, twelve thousand 
dollars. 

For improving Wabash River, Indiana, twenty thov- 
sand dollars. 

For improving Eagle Harbor, Michigan, two thousand 

uette, Michigan, for re 


dollars. 
For improving harbor at Marx 
pairs, one thousand five meninan dollars. 
For improving harbor at Menomonee, Wisconsin, ten 
thousand dollars. 
For improving harbor at Green Bay, Wisconsin, four 
thousand dollars. 
For harbor of refuge at entrance of Sturgeon Bay 
Canal, Wisconsin, thirty thousand dollars. 
For improving harbor at Ahnapee, Wisconsin, seven 
thousand dollars. 
For improving harbor at Two Rivers, 
| twenty eusend dolar, 
For improving harbor at Manitowoc, Wisconsin, six 
thousand five hundred dollars. 
For improving harbor at Sheboygan, Wisconsin, re 
pairs and dredging, three thousand dollars. 
For improving harbor at Port Washington, Wisconsin, 
seven thousand five hundred dollars. 
For improving harbor at Milwaukee, Wisconsin, seven 
thousand five hundred dollars. 
For improving harbor at Racine, Wisconsin, six thou- 
sand dollars. 
For improving harbor at Kenosha, Wisconsin, five 
thousand dollars. 
For improving Fox and Wisconsin River, Wisconsin, 
one hundred and fifty thousand dollars. 
For improving harbor at Chicago, Illinois, seventy 
| five thousand dollars. ; 
For improving harbor at Calumet, Lllinois, twelve 
thousand dollars. 
For improving harbor at Michigan City, Indiana, forty 
thousand dollars. 
For improving harbor at Charlevoix, Michigan, nine 
thousand dollars. 
For improving harbor at Frankfort, Michigan, four 
thousand dollars. 
| For improving harbor at Manistee, Michigan, ten thou 
sand dollars. 
For improving harbor at Ludington, Michigan five 
| thousand dollars. 
For improving harbor at Pentwater, Michigan, six 
thousand dollars. 
| Forimproving harbor at White River, Michigan, seven 
| thousand five hundred dollars. 
| ,For improving Saint Mary’s River and Saint Mary's 
| Falls Canal, three hundred thousand dollars; of which - 
| sum two hundred thousand dollars shall be expended on 
the canal, and one hundred thousand dollars shall be ex 
pended on the survey and improvement of the river 
toward obtaining a depth in present channe! of sixteen 
feet. 


For improving harbor at Grand Haven, Michigan, nine 
thousand dollars. 
For improving harbor at Black Lake, Michigan, six 
| thousand dollars. , 
| For improving harbor at Saugatuck, Michigan, five 
thousand dollars. 
For improving harbor at South Haven, Michigan, 
seven thousand five hundred dollars. 
For improving River and harbor at Saint Joseph, 
Michigan, six thousand dollars. 
For bor of refuge at Lake Huron, Michigan, seven- 
ty-five thousand dollars. 
For improving Detroit River, Michigan, fifty thou- 
sand dollars. 
For improving Saint Clair Flats, Michigan, repairs of 
canal, three thousand dollars. 
For improving harbor at Muskegon, Michigan, five 
| thousand dollars. 
| For improving Saginaw River, Michigan, eight thou 
| sand dollars. 
| For improving harbor at Sheboygan, Michigan, three 
thousand dollars. 


| For improving harbor at Monroe, Michigan, two thou- 
rs. 


Wisc OPMNn, 


| sand dolla: : 

| For improving harbor and river at Au Sable, Mich- 
igan, seven thousand dollars. 

ne harbor at Toledo, Ohio, twenty thou- 


| For eee harbor at Port Clinton, Ohio, ten thou- 
sand do! 


For im ng and aoe harbor at Sandusky, 
| City, Ohio, one thousand dollars. 

improving harbor at Cleveland, Ohio, one hundred 
thousand dollars. 


| That no part of said sum shall be expended until said| For improving harbor at Ashtabula, Ohio, nine thou- 
Buffalo Bayou Shi Channel Company shall file with | sand dollars. 
| the Secretary of War in manner and form to be by him| Forimproving harbor at Erie, Pennsylvania twenty 
he ee ined, Geka ok Anon | im oe Harbor at Bu@alo, Now York 
ver, or r @ uffaio, New ork, one 
| forty-five thousand ‘ | hundred nd dollars. 
For eos Hiawassee River, Tennessee, three, For im harbor at Oak Orchard, New York, 
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mquaseomeee — ne nr en — a 


For improving — at Paltneyville, New York, | 
ORO er etlan tartar a aaetienae N aa 
‘or a ew 
Por improving O ” 
or 


nett tin lake ot thee Unnteod Boater to the bed ot tha eat. 
uary and training walls is free of expense, to | 
the government, in a manner to the Secre- 
tary of War; and if said t shall not have been so 
secured by September first, eighteen hundred and | 
arene -nine, said sum shall be returned into the Treas- 


"Ser improving harbor at Little Sodus Bay, New York, hereby made av. 


five thousand do! | For harbor of refuge at Portage Lake, Lake Michigan, ' 
For improving harbor at Oswego, New York, ninety | ten. oe dollars, 


thousand dollars. ‘or Onancock Harbor, Virginia, three thousand dol- | 
For santas harbor at Wilmington, California, | lars. 
dollars. r improving Trent River, North Carolina, seven | 


River, Maryland, two thousand five hundred dollars 
"ier ion ving harbor at Queenstown, Maryland, three | 
F nd dollars. Landing Bi Virginia and | 
‘or ver, 

Mabe | North Conotiunteensytive thousand dollars. 

bec ten thousand 


im Lu 
dollars ; and for the of this it the un- 
expended balance of made for the im- | 
| March a ement of the Saint x River by the acts of 
h second, eighteen hi and sixty-seven, March — 
third, ei hundred 
cori 


| 


and seventy-three, and June 
be ree hundred and seventy-four, are | 


twelve thousand 
For improving Sacramento River, California, twenty | | sical do) 
nme dollars, | For es Tar River, North Carolina, three thou-- 
Forenecrens lower Willamette and Columbia Riv jsnad dol 
from Portland, Oregon, to the sea, forty-five thousan For A Pass and Bay up to Rockport | 
dollars. | and Corpus C i, Te ae thousand dollars ; | 


For improving Upper Willamette River, twelve thou- | which sum shall be ex soopente 
iors, . | across the outer bar of Aransas Pass and 


sand dol 
For improving Upper Columbia River, including | of the head of M Island : Provided, if the ex- | 
Snake River, twenty thousand dollars. penditure of said sum in the manner herein in- | 
For constructing canal around the cascades of Colum- | volve the improvement of any channel or way owned or | 
bia River, one hundred thousand dollars. controlled by any corporation or person with the right | 
For continuing the survey and observation of currents | to levy tolls or herein to affect the navigation 
ut the bar of the mouth of the Columbia River, five thou- | commerce thereof, no es of said sum shall be e 


sand dollars. until such right, ownership, and control shall have been | 


For protection of river-bank at Fort Brown, Texas, reer and — to the United Sta 

seven thousand dollars. of , in —— form to be approved by the 
For examinations and surveys for reservoir at sources | tary of W Ww 

of the Mississippi, Saint Croix, Chippewa, and Wiscon- or teeervrenthis of Missouri River at Vermillion, | 

sin Rivers: Completing survey, twenty-five thousand | Dakota, five ti dollars. 

dollars. For improving Brunswick Harbor, Georgia, twenty | 
For improving the entrance to Coos Bay, and harbor | thousand dollars, 

of, Oregon, forty thousand dollars. | For rot Boi ortsmouth Harbor, New Hampshire, 
For improving Lower Clearwater River, Idaho, five | ten thousand d 

thousand dollars. 8 iwi, a ng — River at or near Kansas City, | 
For improving Elk River, West Virginia, the sum of | thirty thousand dollars. 

five thousand dollars, appropriated by the act of June | For improving Pascagoula River, Mississippi, fourteen | 

eighteenth, eighteen hundred and seventy-eight, is ai- | thousand dollars. 

rected to be expended i in the removal ot oO ctions to noe ee ae Mississippi, from Jackson | 

n navigation from Braxton Court House to the mouth | arthage, lars. 

wf Big Sandy: Provided, however, That not exceeding | "Por im came aan Osage River, Kansas and Missouri, | 

five hundred dollars thereof may’ be expended for the twenty 

improvement of steamboat navigation at Jarrett’s Ford, | For improving White River, an ee the Wa-| 

but in no way to obstruct navigation by boats and rafts. | bash River to Portersville and tothe Falls on West Fork, 
For improving Scuppernong River, North Carolina, | 8¢cording to report of Chief of En; rs, without con- | 

two thousand do | structing locks and dams, twenty-five thousand dollars. 
For improving Misspillian Creek, Delaware, three |, For sluiceway thro ugh — oe Anthony's | 

thousand dollars. | Falls, Minnesota, ten : Provided, That 
For improving Delaware River at or near Cherry | 2° of said sum shall Soeapended' for right of way, 

Island Flats. one hundred thonmad dollars. | and that said_ improvement can be made without ex- | 
For improving => Sea River from the mouth to | pense to the United States further than the actual con- | 

Forks, accordin te and report of Major | 8truction of said sluiceway. 

William E. Merrill, 5 ches fourteenth, eighteen hun- For = rotection of the high sand banks on the | 

dred and seventy-nine, one undred thousand dollars. | eipeers, iver, Wiscensin, to prevent their erosion | 
For improving Woodbridge Creek, New Jersey, four | = re in the Mississippi River, eight thousand | 

thousand dollars. Provided, That aating oak be done, nor shall 
For improving Elizabeth River, New Jersey, to se- = 7 eee ‘be made, said Chip; mewn Saray | 

cure a seven-foot channel, seven thousand five hundred | under or i oe of this act, or the a | 

dollars. | hereby made, which shall, ee or i viantinn ot | 

mn o 


For improving Rahway River, New Jersey, deepen- | vent, letortare with, or obstruct 
ing channel, and removing obstructions, ten thousand | the said river, as heretofore, by See or other | 
hom } | water craft, or the free use thereof, as heretofore, for the | 


do 
floating, guiding, or of loose logs or | 


For improving Flushing Bay, New York, twenty thou- | | Tusaing, 
sand dollars. lumber, or logs upon or down the same, or which | 


Forimproving Yellowstone River, twenty-five thou- | shall directly or indirectly, prevent, obstruct, or inter | 
sand dollars. | fere with the use of any slough, arm, or branch of the | 
For improving Mobile Harbor, to secure a seventeen- | said river, as heretofore, for the holding, assorting, or | 
foot channel, one hundred thousand dollars. rafting of logs in. 
For improving and re eo Diego Harbor, Cali-| For improving Shrewsbury River, New Jersey, ten 
ey one a _—. * Saas : “hoe improvin vigation. ot Mintmipes Biv 
‘or improvin, g Sunflower ver, issipp or i ving na ol er, at) 
twenty- oasan dollars. . Quincy, “Thinoia, twenty thousand an 
For improving Coldwater River, Mississippi, coven | 
thousand dollars. 


area improving Harlem eaes New York, one hun | 
dred thousand A dollars; but this tion is 

For improving Tallahatchie River, Mississippi, six | | subject to the provisions and limita contained in the | 

thousand dollars. act uf June eighteenth, hundred and seventy- | 

For improving Upper Red River from Fulton to the eight relating to said Har om ihiver improvement and | Dan 

head of the Raft, ten thousand dollars. the onan of way —. 


For improving Urbana Creek, Virginia, five thousand | oA Saarer ne ee ware River at Schooner Ledge, | 
t 


dollars. 
For improving Monongahela River, West Virginia at the sum of one hundred and fifty thousand dol- 
and Pennsylvania, to be expended in completing lock | lars be, and the same is hereby, appropriated, out of any 
moneys in the Treasury not otherwise 


ont dam at Hoard’s Roc a cee ee — e aoe o Wer wake 
‘or improving Boston Harbor. expen in the expe Vv comrenens: of} ar in comnmece- 
ents a breakwater and of | 


improvement of Anchorage Shoals, the c el at the | 

lower middle, and dredging the upper harbor, near the | re at such point on — Pacific Ocean between the | 
| Straits of Fuca and San Francisco, California, as 

in the opinion of a majority of the board - 

States engineers for the Pacific coast, be most suitable, | 

the interests of commerce, local and general, being con- 


sand dollars / | side 
For improving Missouri River at and near Glasgow, For continuing the improvement of Currituck Sound | 
orth Carolina, twenty-five 


F “7 aonatiasiees La Fourche, Louisiana, lud toa 
‘or impro you includ- 
ing removal of obstructions and deepening of channel, 
ten thousand dollars. 
For construction of breakwater at New Haven, Con- thousand 
necticut, thirty thousand dollars. For Yadkin River, North Carolina, twenty thousand | 
For improving entrance to Woods Holl Harbor, Massa- | dollars. 
chusetts, fifteen thousand dollars, to secure a channel | 
two hundred feet wide and ten feet deep. 
For improving uan River, Sow: ‘Jersey, twelve | 
thousand dollars. works by contract or by 
For improving harbor at Grand Marias, Minnesota, | and as in his judgment may 
ten thousand dollars. |the government ; and, 
For improving harbor at Muscatine, lowa, seven thou- by contract, such contracts 
sand five hundred dollars. ublic advertisement for 
For improving White and St. Francis Rivers, Arkan- | form as the Secretary of : 
sas, twelve thousand dollars. contracts shall be — with the lowest responsible 
wwe, L’Anguille River, Arkansas, five thou- | ders therefor. 


| Secretary of 
For ice harbor at or near Cincinnati, the sum of | Sec. 2. That the 


Ohio, rSueery 
fifty thousand Se See epee hy ote b- | a6 hile discretion, to cause 
teenth, eighteen hu ond ne es is y | both, and estimates of cost 


declared available for the year. ¢ | be made at the followi eae 
For improving Fa rn The outlet of Lake Winsepasnahen, fro 


; 
| 
} 
| 


Ippe: 
mouth of Mystic River, fifty thousand dollars.” 


For improving Staunton ver, Virginia, five thousand 
dollars. 


For improving Missouri River at Cedar City, ten thou- 


| thousand dollars. 
For a channel in the Potomac River h 


dredging 
| the flats in front of the landing at Mount Vernon, four | ™ow 


ae 


and Pocomoke ' 


‘ 
e *« 
‘ 


| the 
| hun 


The Delaware at Chester and Marcus Hook, Pennsyl- 
vania, to ascertain its ptability for an ice- ice-harbor ; 
oa Town Creek, at mouth of East River, New 
York 
Nanticoke River, Delaware and 
Channel leading in’ pan ee So 
Northeast River 


Lockwood's Folly River, Nth Carolina. 
aon oer ae eee, Maryland, for a distance of three 


land; 
land 


’ 


“ieee Creek, Maryland 

Choptank River, Taylan, between Denton and 

emnboro Creek, Maryland; 

Canal connecting Galveston and Brazos River, Texas. 
Louisiana; 


Coosa idge of Selma River, Rane 
and Dalton Railroad, to city of Wetumpka Alabama; 
Duck River, from its mouth to Centerville, Tennessee. 
Yallabusha River, Mississippi ; 
Noxubee River Mississippi; 
Cuivre River, Missouri; 
The River from its mouth to Vienna in 


ity, Missouri; 

Arkansas River at Pine Bluff. 
oo River and mouth of Little Kanawha River, 
est Vi to ascertain the adaptability of that 
“locality for an proces, = a report on the 
bey ogy? merit of that point com with the mouth 
| of the Muskingum at tta, Ohio, surveyed under 
wane act of June eighteenth, eighteen 


and seventy eight; 
Aiton Harbor, lilisois, and the Mistiaipp! Riv 
ton r. no e ppi River oppo- 
site to the mouth of the the Missour!: 
Breakwater at Mackinac, Michigan ; 
of re poling entrance to Portage Lake and 
_ Lake Superior ship 
Petaluma Cros, Califo 
Resurvey of Sabine oe Keun, from its mouth to 


East Hami 

Resurvey of f Neches River, Texas, from the mouth of 
| of —— N to Bevelport; 

of Trinity River, Texas, from its mouth to 
te inite iouiee of the Great Northern Railroad. 

Charlotte Harbor and Peace C! Creek, Florida; 

Entrance to Cumberland Sound, Florida and Georgia ; 

Withlacooche River, Florida; 

Black River, Arkansas; 

Caney Fork, Cumberland River, Tennessee ; 

Saint Joseph River, from its mouth in Michigan to 
| Elkhart, Indiana, including channel leading up to Ben- 
ton H. 

Trinidad [tloshee, California ; 

Sacramento eS California 

Tehula Miwon Cisginia 

Archer’s ee en : 

Susquehanna River, Pennsy vania 

Resurvey of Sebewaing Harbor. 2 aig 

Resurvey of Clinton River, Mi 

Resurvey of bar at mouth of Bell tear i uae ee 

Aroostook River, Maine, from ine to 


Green River and its tributaries, Muddy and Barren 
Rivers, Kentuck yi 
—— 


Maries Coun 


Moosebec ames Shetne: 
South River, New Jersey, between Raritan River and 


, Louisiana ; 

Boyes Perm Tichfaw, and Amite Rivers, Louisiana; 
Cheesequakes Creek, New Jersey; 
| ~Ateabens River, from French Creek to Olean, New 

a River, Virginia from en Virginia to 

, North Carolina (continued) ; 

Oe ppi, from Saint Paul to the Falls of Saint 

| Anthony ; 


Oconto River, Wisconsin ; 

Wolf aig: Wisconsin (continued) ; 

Su Bay, to determine the best and most economi- 
n for harbor improvement for the head of Lake 


or; 
y of Ogdensburg Harbor, New York; 


Alabama; 
umbia River at the Dalles in Oregon, includ- 


for locks and canal 
| sad point; 


For an accurate examination and survey of Alsea 
Harbor, Oe and bar in front of it; 
Umpqua River, Oregon, between and its 


mouth ; 
The Cowlitz River, i Vos Terri for 
a valeng ungh tab eee 


eee 


Creek, Maryland; 
een River, Alabama, from Geneva to New- 
Pea River, Alabama, from Geneva to Elba; 
Dakota; 








Maron 29, 1879. 


For survey of Broad Creek, 
River, from its mouth to Laurel, Delaware ; : 
For the resurvey of the outlet to Wolf Lake, in Lake 


County, Indiana ; 
Forsurvey of Waccamaw River, North Carolina; 
For survey of Catawba River, North Carolina ; 
Rivers. South Carolina ; 
Carolina ; 


The Broad River, ; 

The Catawba River, South Carolina: 

For a survey and estimate for a breakwater to be con- 
structed froma point at or near the new canal outlet 
near New Orleans, Louisiana, to the Ponchartrain Rail- 
road Wharf, said ater to be so constructed. as to 
serve as a Harbor of Refuge for all vessels. ‘ 

Sec. 3. That for the examinations and surveys herein 
provided for. and for incidental repairs of harbors, for 
which there is no special seperation the sum of one 
hundred and fifty th dollars is hereby appropri- 
ated, to be paid out of any moneys in the Treneery not 
otherwise yo poe 

Sec. 4. It shall be lawful for the Arkansas River Trans- 
fer Railway Company, a corporation ba authority 
under the laws of the State of Arkansas, to 
way from somesuitable point in the city of Little Rock 
across the Arkansas River to some suitable point in the 
town of Argenta, all being in the county of Pulaski, in 
said State, to build a railway transit and wagon bridge 
across said river, and that when constructed all trains of 
all railways terminating at the Arkansas River, at or 
near the location of said bridge, and all foot passengers, 
animals, and vehicles, shall be allowed to cross said 
bridge for a reasonable compensation, to be 7 to the 
owners thereof; and in case of any litigation arising 
from any obstruction or alleged obstruction to the free 
a of said river, the cause may be tried before 
the district court of the United States in and for the 
eastern district of the State of Arkansas. 

Sec. 5. That any bridge built under the provisions of 
this act may, at the option of the company building the 
same, be built as a draw-bridge, with a pivot, or with 
unbroken or continuous spans: 
bridge shall be made with unbroken or continuous spans, 
it shall not be in any case of a less elevation than fifty 
feet above extreme high-water mark, as understood at 
the point of location, to the bottom chord of the bridge, 
nor shall the over the main channel of the river 
less than two hundred and fifty feet, nor shall there be 


a greater number of spans than four ae the remain- 


width of said river, and the piers of said bridge shall 


all be parallel with the current of said river; And pro- | 


vided also, That if any bridge shall be constructed under 
this act as a braw-bridge, the same shall be a pivot-draw 
over the main channel, with spans of not less than one 
hundred and sixty feet in the clear on each side of the 
center or pivot pier of said bridge, and that there shall 
not be a greater number of fixed spans than four cross- 
ing the remai width of said river, and said bridge 
shall not be less than ten feet above high-water mark, as 
understood at the location of said de, measuring to 
the bottom chord of said bridge, and all the piers of said 
bridge shall be parallel with the current of said river: 
Aaa | provided also, That said draw shall be opened 
romply, upou reasonable signal, for the of 
ts whose construction shall not be such as to admit of 
their 
train is passing over the same; but in no case shall any 
unnecessary delay occur in opening the draw after the 
passe ge of said train. 

Sec. 6. That any bridge constructed under this act and 
according to its provisions shall be a lawful structure, 
and shall be recognized and known as a post-route, upon 
which no higher charge shall be made for the transmis- 
sion over the same of the mails,the troops, and munitions 
of war of the United States than the rate for their 
transportation over the railroads or ways 
pose ger ge bridge; and the United States shall have 
= right of way for postai-telegraph purposes across said 


Sec. 7. That said bridge shall not be built or com- 
menced until the railway company aforesaid sha!) sub- 
mit to the Secretary of War, for his a. a plan 
with the drawings of their bridge, conforming 
to the above ees Se until he shall approve the 
plan and location of said \ Je mage the compan 
of the same in writing. And any change be 
in the of the bridge during the of the 
work m, such change shall subject likewise to 

approval of the Secretary of 
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a prong of the Nanticoke 
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| manner pro 
id a rail- | 


| channel through t 
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hereby a ted ; and the Secretary of the T) 
is hereby authorized and directed to pay to an Ee 
or his legal representatives, out of any money in the 
Treasury not otherwise appropriated, the sum for which 
said warrant is drawn. 

When a channel shall have been obtained by the ac- 
tion of the jetties and auxil works authorized by 
said act twenty-five feet in depth, and not less than two 
hundred feet in width at the bottom, through the said 
— there shall be paid five hundred thousand dol- 


When a channel shall have been obtained through the 

— twenty-six feet in depth, and not less than two 

undred feet in width at the bottom, there shall be paid 
five hundred thousand dollars. 

When a channel thirty feet in depth, without regard 
to width, shall have been obtained the jetties, 
there shall be paid five hundred dollars; and 
the one million dollars provided by the héreinbefore-re- 
be pes by the United States in ten and 
twenty years shall be earned by said Eads and his asso- 
ciates, and the same, with interest, shall be paid to said 
Eads or his | representatives, at the times and in the 
ided by said act. 

The one hund thousand dollars per annum, pro- 
vided by said recited act to be paid to said Eads his 


> : * if ‘ 1 i 
associates during a period of twenty years, shall be paic | the machine for supplying Camden, N. J., with water 
| is liable at any moment to break down, and the citizens 


at the times and in the manner therein provided; upon 
the maintenance by said Eads and his associates of a 
jetties twenty-six feet in depth, 
not less than two hundred feet in width at the bottom. 


, and having ee a central depth of thirty feet. 


without to width. 

Nothing herein contained shall be so construed as to 
repeal or in any wise affect the provisions of the amend- 
atory act approved June nineteenth, anno Domini 
eighteen ened and seventy-eight, by which said Eads 


| is entitled to receive certain moneys tc pay for ma- 
| terials furnished, labor done and expenditures incurred 

in the construction of the work at the mouth of the Mis- | 
| sissippi River; and the wholeof the hereinbefore-recited 

act, approved March third, anno Domini eighteen hun- 
Provided, That if said | 
| pressly modifi 
| been modified or amended, shall be and remain 


dred and seventy-five, except as the same is hereby ex- 
or amended, or has by act heretofore 


in full force, and have the same effect as if this act had 
not been passed. 





GENERAL INTELLIGENCE. 


umns any items of interest t 


may be furnished us. 





GAS AND WATER. 
Belleville, Ul., is talking of water-works. 


i i 
The Council Bluffs (lowa) Globe thinks that city might | minimum was 6,529,745 gallons, in A eal aT 


sustain water-works. 


The price of gas in Vicksburg, Miss., has been reduced | 9°- 


from $4.50 to $4 per thousand feet. 


New York gas stocks seem entirely recovered from 
the —_ caused last fall by the threatened competition 
pongo under said me except when a railroad | of ectri 


ic lighting. 


Coal oil was only $1.50 a gallon in Leadville last 
week. Gas, though much cheaper, was unavailable for 


illuminating purposes. 


The board of councilmen of the city of South Nor- 
walk have voted to dispense with gas and use oil for 


lighting the street lamps. 


The Montreal Gas Com 
50 cents per thousand fee 
of $2 per thousand feet. 


will be opened on A: 
mission of New York ( 


May 1, 1879, until April 80, 1880. 


17 by the Gas Com 


The new water-works at Golden, Col., alluded to | ferences between the city and the Connersville 


elsewhere, are to he su 
machinery for pumping on the direct plan. 


At the meeting of the Board of Public Works in Jersey | plan 


City last Tuesday the water rates were reduced 10 per 
cent. on buildings and 20 per cent. on vacant lots. 


We are informed that a vote has been taken by the 
| citizens of Middleborough, Mass., regarding the building | 
of water-works, which has resulted against their con- 


struction during the present year. 


sated oS haghly lpr wiki porhapea ery aig | 
y . rhaps a ver t | 
er cms ole and diieeak ie YS a i 


all respects from 
ordinarily found in the oil ; 
The Warren and Machinery Co., of 


burgh, N. J., is now employing 


The Holly 
in water-works in A 
ment the city’s bonds for forty or 





We solicit and are ono pines to publish in these 


ny has made a reduction of 
and now charges at the rate 


City, for lighting the city from 


pplied with Holly’s improved | 


gies 29 

about 100 tons of cast-ir sas cemaa ipe dally: 
on gas r ; 

| They have orders ahead for over two — . 


y has offered to put 
me ee pay- 
fifty years x 
be  ocaae The water of the Mohawk River is tc be 
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Commissioner Campbell, of the Department of Public 
Works, of this city, has made a request that the people 
of the city will not waste the Croton water. The reser- 
voirs are at present a low, and an economical use 
of the Croton will lelp to increase the volume. 


The Hartford (Conn.) Gas Company has reduced the 
price of gas from $2.50 a thousand feet to 82. About 
three mouths ago the price was reduced from $2.7 to 

2.50. There is now nocity in New England where gas 
aa than in Hartford. In New Haven the price is 


An exchange says: “ The electric light on the Cunard 
wharf at Boston is working well, and it is now proposed 
to light the harbor with these machines. One placed on 
Fort Independence and another on Cunard wharf would 
enable a vessel to enter the harbor in the darkest night 
or densest fog.” 


In the Troy (N. Y.) Common Council on the 20th inst.. 
a communication from the Water Commissioners, asking 


| that the surplus earnings of the water-works of tha 


city for the ensuing year be devoted to the improve- 


| ment of the works, was read anda resolution granting 


their request adopted. 
The Philadelphia Press says: ‘In view of the fact that 


from sheer necessity be compelled to drink other liquids, 
the council will, at its next session, it is thought, order 
the purchase of a new engine.” 


| The Philadelphia Press thinks “the electric light is 
| evidently anything but a failure. 


nt It is reported that 
| Mr. Edison has eighteen lamps working curieatie in his 


| shop, and is preparing to give his system a practical test 


| in the town of Metuchen, near Menlo Park. Another 
| decline in gas stocks may be looked for in the near 
| future.” 


The Auburn (N. Y.) Water-Works Company has con- 
j tracted with the Holly Manufacturing Company, of 
| Lockport, N. Y., for an additional set of water-power 
| pumping machinery of 5,000,000 gallons daily capacity ; 

also for an addition to its present steam power, so that 


| the quantity of water named can be supplied by either 
| kind of power. ; 


The Water Committee of Ottawa, Ont., at a meeting 
on the 21st inst., passed among other estimates for the 
requirements of the department for the current year, 
the following: Distribution pipes, $10,290; Hydrants, 
$4,200; meter department, $i. ‘0. The salary. of the 
superintendent of the water-works is $2,520, and of the 
assistant superintendent, 21,800. 





_ The whole quantity of water pumped inte the receiv- 
| ing reservoir at Bellville for the supply of Newark, N. 
| J., last year, was 2,657,200,900 gallons. The greatest 
| daily average was 8,444,792 gallons, The 
7 The cash 
receipts for the year for water supplied were $263,067. 
he disbursements were $382,163.48. 


| Ata recent meeting of the Norfolk (Va.) Select Coun- 
cil, the following resolution was read and referred to 
the Water Committee: Resolved, That the Committee 

on Water be requested to communicate at once with 

the Water Commissioners and report to the councils as 

early as practicable what is necessary to have a sup- 

| Ply of better and purer water than is now furnished to 
our citizens from the water-works. 


Dennis Long & Co., of Louisville, Ky., are i 
all their works to their full capacity, with lates ordene : 
ahead. They are to furnish the cast-iron pipe for the 
new water-works at Golden City, Col., work upon which 
has just commenced. They have heretofore supplied 
| the pipe for the water-works at Denver, Pueblo, Boul. 
| der, Colorado Springs and Leadville, which comprises 

all the water-works yet built in the State of Colorado. 


| The Connersville, Ind., correspondence of the Cin- 
| cinnati Commercial says that on account of legal dif- 
lie Company, “ the city is having pla iG-ations 
‘om . aving planus, specification 
| and estimates made, with a view to suppl —— the om. 
rs with water from springs east of town, and if the 
roves to be , the Connersvillians may ex- 
¢ect to be supplied this summer by their Holly system 
with clear, sparkling spring water. gee 


We were a little premature in stating, in our issue o 
the 22d inst., that the construction of the new arb af 
works at Golden City, Col., was “ poceeding vigor- 
| ously,” as we are since informed that the contract for 

their construction was only awarded on the 19th inst. 
to Russell & Alexander, of Chicago, for the sum of 
$31,500; although we have no doubt the assertion made 
| now would be a rfectly correct one, being in accord- 
| ance with the celerity and dispatch with which improve- 
ments are carried on “‘ out West.” 











| 





The F, Blake Manufacturing Company, of 
| New York and Boston, have just completed 5 davies 
| pumping-engine, with a daily capacity of 2,500,000 
} for the new water-works at Warren, Ohio. A 

improvement in this engine is a valve arrange- 
ment which enables the pump to be run singly as well 
as duplex, an important feature in case of accident, or 
| Seems spate te cus tet of cylinders. The same com- 





pany are ing a cou of pamping-engi of 
a combined capacity of 1,500, gallons daily. for the 
new water-works in course of construction at Clarks- 
ville, Tenn. 

ioe toe pene ie ci ene St 
Roper de wria er Laniy pee Se 


made on the 1ith 
subjected, for four consecutive 
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& Co., of Philadelphia, the stop-valves, of which there 
are eighteen, being furnished by James Flower & Bros. 
of Detroit, Mich. Over five miles of cast-iron pipes and | 
mains have been laid, most of which is from the foun- | 
dries of Dennis Long & Co., of Louisville, Ky. The en- | 
tire works have cost about $40,000, the amount of the 


appropriation —— made for the purpose, and are 
pronounced first-c in every respect. 

The Water Commissioners of Binghamton, N. Y., re- 
port that, early in 1878, they reset one of their boilers 
with a Jarvis furnace and grates for burning coal dust or 
screenings from the coal breakers, which arrangement 
has proved very satisfactory and a great saving of fuel, 
as one ton of dust, by this means, makes nearly as much 
steam asa ton of the best coal, at less than one-half the 
cost. To show the reduction of pumping expenses, they 
give the cost for fuel for three days in each of the four 

receding years, as follows: December, 1875, $16.52; 
Jecember, 1876, $18.08; December, 1877, $13.84; De- 
cember, 1878, $6.99. 


The Boston Water Board opened proposals on the | 
27th inst. for supplying the Cochituate and Mystic De- | 
partments of the Water-Works of that city with cast- | 
iron water-pipes and special castings, the gross amounts | 
of the bids received being as follows : | 

COCHITUATE DEPARTMENT. 
McNeals & Archer, Burlington, N. J 
R. D. Wood & Co,, Philadelphia 
Gloucester Iron Works, Gloucester, N, J........... 
J. W. Starr, Camden, N. J ............... 
Warren Foundry & Machine Co., Phillipsburgh, 


NN. 


pid swinpbas christs 12,971 
MYSTIC DEPARTMENT. 


.. .$10,634.00 | 
gh, 
‘ta 


R. D. Wood & Co., Philadelphia, Pa 10,807 .60 | 
Os Wey OE, CI, Tha ck vega saS bckee seca .. 10,870.00 | 

The contract for supplying both departments was | 
awarded to McNeais & Archer, the gross amount of the 
two contracts being $23,264.75. 


A Burlington, Vt., correspondent of the Firemen’s 
Journal says of the water-works of that city : “‘ We 
have as fine water-works as any city of the size. The 
water is pumped from the lake by a Worthington du- 
plex engine, driving two pumps, which can be used 
either singly or together. Each pump forces twenty- 
three gallons at a stroke. The maximum number of 
strokes per minute is twenty-eight, and the average | 
number twenty-three. ‘The water is passed through a 
ten-inch main one and a half miles to a reservoir; which 
is built 280 feet higher than the lake, and has a capa- 
city of 2,800,000 gallons. The water is then distributed 
through the city by over twenty-five miles of pipe, | 
varying from ten-inch to three-inch. We have about 
150 double hydrants, and in the Square, the centre of 
the business portion of the city, we have three four-way 
hydrants. The pressure at that point is abouteighty 
pounds, but in the southern district, at the lake, it runs | 
up to over 125. If any building in the business part | 
catches fire, we can get from ten to twelve streams | 
strong enough to play over the top of a four-story | 
building, and the pumping and distributing mains are | 
so constructed that in case of a fire the water is sent | 
through the hydrants without going through the re- 
servoir.” 


| 


on 


STREETS, DRAINAGE, ETC. 


It is proposed to pave Broad street, Columbus, O., 
with asphalt, at an expense of not over $25,000, 


The Denver (Colo.) Tribune says: ‘* Leadville has the 


muddiest streets and the most limited sidewalks of any 
city in the State.” 


ss 


| 


The Appropriation Bill for Municipal Expenses in | 
Chicago for the present year includes an item of $250,- 
000 for sewerage purposes, 


Memphis (Tenn.) is described by a correspondent of 
the Louisville Hvening Fost as a city without sewers, 
water, or city government, and as the ‘nastiest, dirti- 
est, and filthiest city in the United States, if not in the 
world.” 


The Canal Appropriation Bill, which was ordered to a 
third reading in the New York State Assembly last 
Wednesday, appropriates $25,000, for the purpose of 
extending sewerage under the Erie Canal and to Squaw 
Island, at Black Rock, in the city of Buffalo, to be ex- 
pended by the State Engineer and Surveyor in accord- 
ance with the plans and specifications prepared by him. 

a, 


BRIDGES. 


The Detroit (Mich.) papers have again taken up the 
project of building a bridge from Detroit to Windsor. 


A large portion of the free bridge at Calais, Me., was 
carried away by the ice, week before last. It is to be re- | 
built at once. 


The Oconee River bridge near Milledgeville, Ga., was 
totally demolished on the 22d inst., by a tornado. The 
loss is about $9,000, 


A bridge crossing the Whitewater Valley Railroad, at 
Cambridge City, Ind., fell on the 26th inst., seriously 
injuring several men. ' * 


~ } 
} 


j 


The Toronto Bridge Company, which is erecting 
works at Toronto, Ont., will shortly commence opera- | 
tions on a bridge for the Credit Valley Railway Ccnm- 
pany. 


The Corrugated Metal Co., of East Berlin, Conn., 
have received the contract for the construction of the 
bridge at New Preston, Conn., mentioned in our last 
week's issue. 


The Buffalo (N. Y.) Courier states that Superintend- 
ent of the Public Works B.S. W. Clark ‘“‘has invited 
bids for the constructioa of an iron bridge over the canal 
at Holley, Orleans County, and at the nsit road be- | 
tween Barre and Murray.” | 


The Canal Appropriation Bill, which was ordered toa 


| improving the navi 
| the town of Coxsackie, by deepening and wide: hao | ene ot 8 SE Ee Te ite a 
| wide, with a depth of five feet of water at low tide, and 


| sackie, a channel 150 feet wide, with.a depth of ten feet | 
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third reading in the New York State Assembly last from an 
Ww y. includes an item of $12,000 for con- the 


struction of a bridge over the Erie Canal in Tonawanda, | w 


N. Y., and another of $2,000 for bridges in North Ton- | the 
awanda. = Bi the 


An Ottawa (Ontario) dispatch of the 26th inst. states | 
that “a a of prominent citizens has asked the | 
Minister of Public Works that the government grant 
the Canada Atlantic Railway Company the of | way 
constructing the the St. Lawrence Co- | enough for one 


across 

teau. Itis claimed scheme will shorten 

the 4 ae ees tha’ Meabeem States | | Arrangements were made last week for the com etien 
and reduce freight on lumber a dollar per thousand | $f the L end Southwestern road from Musselma 


feet. The Minister has promised to consider the 
matter.” | 


An act just introduced in the Dominion Parliament 
by the Minister of Public Works, for the amendment of 
the Railway Act of 1874 as regards railwa ye 
and bri over canals and rivers, provides that, in 
brid reafter to be erected over railways, there 
shall be seven feet clear of space between the lower 
beams of the bridge, and the top of the highest freight 
car; and any railway company adopting higher cars 
than those in use at the time of building any bridge un- 
der this act shall be compelled to raise such bi 
their own cost and charges. 


a 
it is claimed, works admirably, does away 
necessity of the deep cut, and may bring the cost 
work down to muni loss than the formes estimates.” 


—- eee 


RAILROADS. 


com have received the right of 


along a Vicksburg (Miss.) street that is only wide 


The New York, Pi & Chicago Railroad Com- 


ittsburgh ; 
Fork to Gulcnge win iromence 62 Be Louis and Toles. 


The Columbus (O.) State Journal says: “ It isexpected 
that not less than twelve thousand miles of railroad will 


be laid in the South and West duringthe summer. This 
| looks like business.” 


Anexchange says: ‘‘ Massachusetts is about finished. 
Last year she one half mile of railroad. During the 
— ears the cost of operating her railroads has 

seduced 88 percent.” 


There were carried the Hoosac Tunne! durin; 
the year 1878, 154,460 passengers and 539,433 tons o 
freight. In 1877 the ne figures were re- 
spectively 120,879 and 325,997. 


The taxable ——~ of the 
?| through which the ‘exas Pacific 


- | building of that road, $19,880,7 
| 000, having 


; 


——- eee —— 


RIVERS, HARBORS, ETC. 


| 
A dispatch from Port Colborne, Ont., daied the 22d 
st., says: ‘ Striking laborers on the Welland canal re- 
sumed to-day at the old wages. 


seventeen counties 

was, before the 
: now it is $70,000,- 
increased nearly fourfold. 


Rochester (N. Y.) capitalists want to build a railway 
on the line of the Genesee Valley Canal, from that city 
to the towns southwest of Mount Morris. Itis estimated 
the cost of construction would not exceed $10,000 per 


ey y mile, and the right of way could be obtained for $2,- 
The ‘‘Ocean Navigation and Pier Company” filed articles | 500,000. 


of incorporation in the County Clerk's office, at Brook- | 
lyn, N. Y., on the 24th inst. e charter extends over 

a term of 20 years,.and the capital of the company is 

$150,000. 


The Passaic Rolling Mill.Co., of Paterson, N. J., has 
io in a bid, by request, for furnishing the material and 

uilding an iron pier at Cadiz, Spain, to be 1,500 feet 
long by 50 feet wide, and to take anywhere from 2,000 
to 3,000 tons of iron. 


The Canal ee Bill, which was ordered 
t 


A convention is to meet in Cincinnati on the 31st inst. 
which has for its object the improvement of the navi 
gation of the Ohio and Mississippi rivers. 


When the Welland Canal improvements are com- 
pleted, it will have locks 270 x 45 feet, with 14 feet of 
water, the canal having a width of 100 feet at the bot- 
—_ a depth of 15 feet, and a water supply from Lake 

rie. 


Four hundred and forty miles of new railroad are pro- 
to be built this year in Minnesota. The St. Paul 
Pacific Railroad Company will build 175: the St. 
Paul & Sioux City, 80; the Southern Minnesota, 85; the 
| Chicago, Milwaukee & St. Paul, 70; and other compa 
| nies, 30 miles more. 


A narrow-gauge road is proposed from Zanesville, 
Ohio, southward down the Muskingum River to Mc- 
toa! Conneinevein, sate ar miles, ms ~—w to 
third reading in the New York State Assembly last | Marietta, at the mouth o} river on the io, some 
Wednesday, appropriates $988,651.35 for canal ex-| thirty miles more. The route is said to be a ay 
penses. Of this sum $20,000 is to be used for repairing | 2nd cost of construction to be be comparatively light. 


the dams and completing the aprons of the same, con- J , 
# ‘ . The citizens of Nuckolls County, Nebraska, will vote 
nected with the Oswego Canal, on the Oswego River. (on April 15 on a p non t 4 Sand to fe 
A recent Detroit dispatch states that Mr. Vander- | amount of $82,900 to the St. Joe & D.C. Railroad to 
bilt has awarded the contract, and that work is to | aid in the construction of the road from Davenport in 
be commenced the first week in April for tunneling the | Thayer County via the Elk Creek valley and Nelson to 


Detroit River. The price is stated to be $1,500,000. | Superior in the Republican valley. It is a much needed 
It will extend from Stony Island to Anderson, Ont., a | improvement. 


| distance of 8,700 feet, with double arches for a double | 


rack, eighteen feet high and fifteen -wide. 


A Board of United States Engineers, com) 
Gen. C. B. Comstock, Gen. G. Weitzel, and 


The success of both the elevated railways—the Metro- 
politan = the a York or —. Side oe sur- 
expectation. The la one day, recently, 
Col. D. C. | Peres $6,000 pamengers in e day, ite recdpts being 
Houston, have recently been in Keokuk, Iowa, under | apout $6,000. whole number of trips now run on 
instructions from the Secretary of War, for the purpose | the East side is 457 a day, giving that number of trains 
of nuntenns see re heyy = een . util- | each way. During the hours when five-cent trains are 
izing the water-power o ‘s Moines Rap’ ‘anal, | ‘ 
as well as of locating dry-docks in the L ” | run, 47 trains are on the track of this line at once. 


A ompeny has aan started - t= aoe oe pur- | B 
ose of building a steel pier at ton , Coney | 
fniand. A numberof wealthy men are interested in the | the aoe of Sanat aie 
enterprise, the capital stock being $200,000. The pier Railway, 4 gh i cad Ys ele ,000 tons 
will be 600 feet long and 150 feet wide, and will be of fini chien dnne sale nee ae to 
completed in sixty days from the date of commence leven ee ng f mile. The oa = 
ment, and in time for the coming season. rara ee Scouts thai at as ch y : 
Major N. H. Hutton, the Engineer of the Baltimore | for the Avenue Elevated Railway. 
Harbor Board, in the annual report of the Board for | , 
1878, states the material removed from the harbor last Messrs. Briggs & Alber, contractors, will commence 
year to be 594,895 cubic yards. For 1879 the Board track-lh at Edmorn, Mich., on the w 
asks for an appropriation of $125,000 for harbor im- | & about April 1. 
provement, and Major Hutton estimates that with this completed the grading and ing from to 
appropriation 600,000 >ards of material can be re- Lake View, distance thirteen miles, fall, and ex- 
movi ' | sat tones this portion of the line ready for traffic by 
| June 1. This line runs from St. in Gratiot 
| County, 
| Detroit, 
aly kno 


wn as the 


Messrs. Clarke, Reeves & Co., of the Phcenixville 
Works, are now delivering, on their contract for 


, 


The Troy (N. Y.) Press, of the 24th inst., says: ‘‘ The 
bill for the improvement of the Hudson River yn 
on Saturday by the Governor, appropriates $30, to 


i 
| 
tion between the city of Troy and 


.,L. & N., and the & Bay City and St. 
Louis & Saginaw Valley railroads for its 
| causing some pretty sharp legislation at x 


——- ore —— 


CONTRACTING. 


Sion Peper teens of Pune came 4 , on the 
at low tide. The work is to be done under the direction | 25th inst. awarded the contract for the en- 
* * ” | gine-house chimne , dock and foundations of the Fuller- 
of Hoste Rageeene eye ton avenue conduit, to Thomas E. ets of Chicago, 


Referring tothe project of connecting Lakes Huron | of 600. The contractor's 
and Ontario by ae canal from ie Ba aon Sy oa ail telah cae ee 


; Georgian 
Toronto, which was first broached about twenty 
since, the Montreal Journal of Commerce says : 
distance is only 100 miles, of this only some f 
— oe —_ canal ee ore than half | 
the rou in eo 


and Humber Rivers . 


navigable channel, so as to secure, between the te | 
dam and the railroad bridge at Troy achannel sixty feet . 
from thence to the lower railroad bridge 
channel 125 feet a 

ter at low tide, and 


with a depth of ep wry ed 
a of @ eet of wa-— 
rom thence to the town of Cox- | ° 


several years the project 
ee oe 
of the Ontario liament, it 

prise was to be revived. 

come is the deep cut between the Holland 
the Humber River, which, if the 
Lake Simcoe, requires a cutting 

of the enormous depth of 
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‘of this month defaulted in its April interest. 
E\NGINEERING NeEws. | There appears to be no relief possible in the near 


future, except by a compromise with the city’s 

New York City. creditors. And now comes Jersey City with a 
record of incompetence in financial management 

GEO. H. FROST, Proprietor. ' that is not easy to beat. The city is unable to pay 
=== its running expenses or meet indebtedness falling 

SATURDAY, APRIL 5, 1879. due. Instead of retrenchment since the panic of 
| 1873, expenses have been kept up, while the rate of 
THE amount due from this city to the New taxation has been reduced. ll sorts of ‘“shin- 
York and Brooklyn Bridge Company is $936,103, ning ” was resorted to until it was no longer pos- 
which amount the Comptroller has signified his sible, and now, with a debt of say $10,000,000; 


Tribune Building, 


° 











intention topay. The Bridge Trustees ask that it | claims that will absorb all the income of the pres- 
be paid at the rate of $100,000 per month. A ent year, leaving nothing to pay current expenses; 
special meeting of the Bridge Trustees was held on | credit gone, taxes largely in arrears and the pay- | 
the afternoon of the ist inst. at the offices of the ment being fought ; bonds at a discount, no won- 
company in Brooklyn. The Treasurer’s report der that the people demand that the affairs of the 
showed the cash expenditures up to March 1 to city be placed in the hands of competent business | 
have been $10,113,961, and the estimated amount men to see if a way out of the present difficulties , 
of liabilities was said to be $285,558. The cost of be possible. 

material contracted for, but not yet delivered, is | ——__sr ore 
$376,877, and the additional amount required to COUNTY SURVEYORS. 


complete the bridge is $1,680,185. The total cost In this country the office of “ County Surveyor ” | 











since nothing can be done till the office of ¢ County 
Surveyor is legislated out of existence. No matter 
what Boards of Commissioners are appointed, 
clients will go to the officer elected by themselves 
when they have occasion for his services. 

In Ireland there are some forty men who hold 
the title of ‘County Surveyors.” They are ap- 
pointed for life, and previous to 1869 the appoint- 
ments were made by the Lord-Lieutenant, upon 
the recommendation of a board of three civil or 
military engineers, who were deputed to examine 


; into and certify as to the qualifications of candi- 


dates. The system as amended is now competi- 
tive ; the Civil Service Commissioners are the ex- 
amining body, and examinations are held only for 
the purpose of filling vacancies, of which possibly 
two or three may occur in the course of three 
years. Any vacancy occurring is duly advertised 
for a period of five weeks previous to the holding 
of an examination. Candidates must be between 
| the ages of twenty-six and forty, and must satisfy 

the Commissioners as to their previous professional 
| training and also as to their moral character, 


the bridge when completed will be about $18,710,- | j, peculiar to those States—with one or two ex-| Which, being satisfactory, the successful candidate 
041. Work will probably be resumed in a few | ceptions—in which the rectangular system of land | Teceives his appointment from the Lord-Lieuten- 
days. | surveys prevails. These States comprise all but | 4Mt to a county or a division of a county, and is 

a ae 2 the original ‘‘Thirteen” and Texas. The office is| *henceforward responsible to the Grand Jury for 


Unper the able and efficient management and | 
superintendence of President Staniford 
Superintendent Rowland, assisted in other depart- | 
ments by such able lieutenants as Chief Engineer | 
De Funiak isa sample of, the Louisville,-Nashville | 
& Great Southern Railway Co., has grown to be the | 
controlling interest in the South. By reason of its | 
well-cared-for track and liberal equipment, com- | 
bined with its excellent superintendence, it has been | 
enabled to distance all competitors in the race for 
business, and one by one competing roads have 
succumbed to the ‘‘ absorbing” influence of Presi- 
dent Staniford. The St. Louis & South Eastern 
Railroad, from St. Louis to Nashville, is the latest 
acquisition, and it is reported that the Montgomery 
& Eufaula Railroad is soon to follow. Itthen only 
remains to capture the Nashville & Chattanooga 
Railroad to enable it to meet the Cincinnati South- 
ern when it is completed, and so control the great 
bulk of Southern traffic in the interests of its road 
and Louisville. There is doubt the stockholders of 
the N. & C. R. R. would be benefited by such a 
consummation. 


__ rr 1S OO ee 

Tue citizens of Detroit, Mich., do not take at all 
kindly to the project of tunneling the Detroit 
River at Grosse Island, a distance of twelve miles 
from the city, and the matter of constructing a 
bridge to connect with the Canadian shore by way 
of Belle Isle, is again being considered, in order to 
forestall the tunnel project. The Mayor of Detroit 
last week telegraphed to William H. Vanderbilt 

ing an assurance that tbe tunnel would 
not be built, if Detroit at once secured the 
bridging of the river at that point, to which 
Mr. Vanderbilt responded that if the right 
to build the bridge could be obtained it would 
probably influence those having control of the 
tunnel project, but that he himself had no author- 
ity to give the assurance asked for. The Detroit 
Free Press thinks the best, cheapest and most prac- 
tical plan ever proposed for crossing the river con- 
sists of a bridge to Belle Isle and a tunnel thence 
under the narrow Canadian channel, and says : 


os a oe obviate all obj from 

The advocates of a bri would 

saat ; the friends of a tunnel would have 
tunnel ; railroads 


| 


a ; would have their winter 
Se eee es would have their 
unm lested and everybody would 


be haope Give us both a bridge and a tunnel.” 


me te mee ee 

New JERSEY real estate speculation is slowly 
but surely reaching the inevitable. The prospec- 
tive profits of the projectors of scores of “ de- 
lightful suburban towns ” long since faded away 
in the bankruptcy court, but only now, after 

of extravagance, mismanagement and “ shinning” 
is the end being finally reached. The lovely city | for 


an elective one, and cannot be abolished or changed | 
| except by an amendment to the State Constitution. 

The term is for two or four years; the qualifica- | 
tions for candidature are simply sufficient political 
influence to secure the nomination on the winning 
ticket; whether the aspirant for the office knows 
| the difference between a surveyor’s compass and a 
hoe-handle is a matter that does not concern the | 


| ‘free and independent electors ;” the duties are | 
| almost entirely confined to ordinary land survey- March 14 last, and to give some idea of their scope, 


ing ; the knowledge and skill required for common 
practice is easily acquired ; the instruments are 
simple and inexpensive; the emoluments range 
from $200 to $600, and, in occasional localities, 
as the larger towns and cities, to $1,000, or even 
more. The county furnishes a free office, but that 
is all ; the surveyor makes what he can out of the 
position, and pays al) his expenses of assistants, and 
conveyance throughout the county. His surveys, 
except subdivisions of town plats, are of no more 
account than these of any other surveyor, but 
being clothed with official importance, the general 
public consider it as the insignia of infallibility, 
and believe accordingly. The office is frequently 
filled by men who are thoroughly competent to 
perform all, and more than all, its requirements 
satisfactorily ; who are honest and conscientious 
in the discharge of their duties, and who deserve 
a better recognition than is afforded by the paltry 
fees derivable from the office, and the periodical 
“ousting” which will overtake even the best- 
qualified of them. Sut where one such man is 
elected, a dozen of the stupidest ignoramuses that 
ever dragged a chain are turned loose upon the 


equally ignorant farmers who furnish them busi- | 
ness, to produce “confusion worse confounded ” | 


among their boundaries, and sow the seeds of in- 
numerable lawsuits and neighborhood animosi- 
ties. 

Occasional feeble efforts have been made in one 
or two States to introduce some other system by 
which the standard of qualifications among sur- 
veyors may be raised, but we have never yet 
known of anything definite having been accom- 
plished, or indeed anything attainable having been 


the faithful discharge of his duties, as set forth in 
| the Act made and provided. 
The examination is quite a severe one, and since 
the opening of the office to competition, the suc- 
| cessful candidates, some fourteen in all, have been 
graduates of Trinity College, Dublin, or have re- 
ceived their professional training at some other 
university. The examination papers of Marchand 
April, 1878, are published in The Engineer, of 


we publish the list of subjects under which from 
five to twelve questions each are asked. They are: 
Geometry, algebra and trigonometry; differential 
and intregal calculus; geometrical optics; statics 
and dynamics; hydrostratics, hydraulics, pneu- 
matics and heat; heat, electricity and magnet- 
ism; chemistry; geometry and mineralogy; knowl- 
edge of materials; calculation of strains; railway 
engineering; canal engineering; harbor and dock 
works; water supply; sewerage and irrigation; 
architecture; roads; drainage and river works. 
This is a rather formidable list of subjects, 
and we can imagine the average American 
“County Surveyor” tackling them. But, as 
will be at once perceived, the Irish ‘County 
Surveyor” is an engineer who must possess 
the qualifications for undertaking any engi- 
neering work that may be required in his county. 
His duties are ‘‘ the inspection of the construction 
and maintenance of all public roads, bridges and 
buildings, and the preparation of all official docu- 
ments relating thereto.” He is also the officer to 
whom the county authorities refer the approval of 
all appropriations of funds for public works. 

Holding so responsible a position, his salary is 
proportionately good, and varies in the sums of 
$2,000, $2,500 and $3,000 per annum, according as 
he is appointed to a first, second or third class 
county or division of county. He is also usually 
allowed $250 toward the expenses of an office and 
a clerk’s salary, and is further allowed one or two 
assistants, according to the extent of his district, 
who are paid by the county. 


| Here, then,may be said, are the two extremes of 
qualifications for filling the same designated of- 


attempted. There being no money to the average | fice. In one country no qualifications are re- 
legislator in Surveyors’ Acts, so there is no induce- | quired ; in the other the standard is so high that 
ment to give any thought or care to the subject ; | only the best trained and best educated men of the 
and the legislation that has been effected ie ie pretianien can have any chance for a successful 


benefit of surveyors in all of the land States competition. But in America, asin Ireland, roads 


together is so infinitesimal that it is of no account. have to be made and maintained ; bridges have to 
in Siipels. and Michigan, legietation lndtiing $0 the | be designed, constructed and kept in repair ; pub- 
appointment of a Board of Commissioners, for the | lic buildings have to be erected ; streets have to be 
examination of candidates for the office of Sur-|sewered and paved, and towns have to be fur- 
veyor, has been brought forward at the tail | |nished with a public water supply. Whether a 
end. of very meeting of the State Leghlatures| man be called « County of « ity Surveyor, or 

years past, only to be laid on the table in- a City or County Engineer, the duties of the 


of Elizabeth, whose praises have long been sounded a. The time to move was during the office are just as important in this country 


in the ears of intending purchasers of “homes,” 
quite recently suspended payment, and on the Ist 





session of Constitutional Conventions, at which | as in Ireland, and should be discharged by a com- 
time only anything effective could be accomplished, petent Civil Engineer, who should hold his office 
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by some more permanent and trustworthy tenure | Engineer of the Wrought Iron Bridge Company, | date of commencement, on April 1, 1853; what 
than a popular vote, and whose salary should be of Canton, Ohio, was at the St. Nicholas Hotel, in was done in preparing the foundation, cutting the 


commensurate with his responsibilities. Why 
should not the County Surveyor have sole charge | 


this city, on a brief visit, last week. 
A Washington (D. C.) dispatch, of the 1st inst., 


of the highways, and be a man competent to direct | says: ‘The Senate Committee on Public Lands 377 


their proper drainage and grading and keeping in | has voted to report favorably on the nomination of 
repair; the construction of suitable culverts and | Clarence King as Superintendent of the new Geo- 
bridges where needed, preparing the plans and jogical Survey, Bureau of the Interior Depart-— 


specifications for the same, and attending to their | 
letting, if they are to be built by contract? Why 

should not the County Surveyor be qualified to 

recommend a system of drainage for the county | 
or sewerage of the capital town—its paving and | 
water supply? The office demands smart, active, 
educated men, free from party influence, who can 


not only survey correctly the farm boundaries of | 


their county, but can undertake the designing and 
superintendence of the construction any public 
work that may be called for in their districts. 

At present there is a City Engineer, who is more 
or less competent, who holds his office by a pre- 
carious tenure; has not over much to do, or else too 
much; has an insufficient salary which very often 
is dependent on fees, and who has no great ambi- 


tion to stimulate him, since he is well aware that | 


merit is small recommendation to a political oppo- 
nent. Then there is a County Surveyor, who simply 
surveys farm boundaries; and there is a Board of 
Highway Commissioners, who look after roads and 
bridges, and who are usually farmers—good men 
enough as farmers, but better qualified to turn a 
furrow or a fanning-mill than to repair a highway 
or judge of the merits of the commonest bridge. 
There is work for the intelligent, educated engi- 
neers of this country to do in making some effort 
toward a better organization which shall place in 
their control the superintendence of the public 
work that as properly belongs to their profession 
as the legal business of the country belongs to the 
lawyers. 


PROPOSED LEGISLATION. REGARDING Wa- 
TER-METERS. 


In the New York State Assembly, on the 28th 
ult., the following bill in relation to the use of 
water-meters, was introduced by Hon. Maurice B. 
Flynn, member from the Seventh District, and re- 
ferred to the ‘‘ Committee on Cities :” 

SECTION 1. The board, department, or officers of 
any city in the State of New York, having not less 
than fifteen thousand inhabitants, having charge 
of the water supply or management of the water 
used in such city, are hereby authorized to adopt, 
purchase and put in use in all public and private 
places in such city where water is or may be used, 
such meters or other appliances as they may deem 
necessary for ascertaining and determining the 








ment.” 


The New Haven (Conn.) Register of a recent date 
says: ‘‘W. S. McHarg, formerly of the City Engi- | 
neers’ Department in this city, and now an assist- | 
ant engineer in the sewerage department of) 
Chicago, has recently succeeded in the task of | 
laying a sewer outlet of large iron pipe on the’ 
| bottom of Lake Michigan, the pipe being about 
}one hundred feet in length, and after being p 

together on the surface, laid in one piece.” 
| 


| THoMasS DOANE, Esq., of Charlestown, Mass., 
has been appointed Consulting Engineer of th 


made vacant by the departure of W. MILNOR 
Roserts, Esq., to take service with the Govern- 
;ment of Brazil. Mr. Doane is President of the 
| Boston Society of Civil Engineers and has seen 
|long service in his profession, notably as Chief 
| Engineer of the Hoosac Tunnel, and also of the 





| Burlington & Missouri River Railroad and its con- | 


nections in Nebraska. He will assume at once a 
personal oversight of the engineering affairs of the 
Northern Pacific company. After inspecting the 
work now in progress between the Missouri and 
Yellowstone Rivers in Dakota, he will proceed to 
place locating parties in Washington Territory, 
with a view to the early construction of a divi- 
sion of the Northern Pacific Railroad west of che 
Rocky Mountains, for which rails are now being 
shipped around Cape Horn. 
a oo ee 
AMERICAN SOCIETY OF CIVIL EN- 
GINEERS. 


THE 





A regular meeting of the Society was held on the 
evening of Wednesday, the 2d inst., at 104 East 
Twentieth street, Gen. George S. Greene in the 
chair, and the following members present: Major- 
Gen. Jobn G. Barnard, U.S. A.; O. Chanute, Ch. 
Eng. N. Y., L. E. & W. R. R.; Theo. Cooper, C. E.; 
George W. Dresser, C. E , editor American Gas- 
Light Journal; J.J. R. Croes, C. E., Treasurer 
American Society Civil Engineers; F. Collingwood, 
Assistant Engineer New York & Brooklyn Bridge; 

| Julius H. Streidinger, C. E.; Charles Ward Ray- 
| mond, Assistant Engineer Dock Department; Thos. 
|J. Long, Assistant Engineer Dock Department; 


Northern Pacific Railroad, filling the place lately | 


stones, and laying and securing them, the number 
of hours worked per annum, ranging from 130 to 
in the seven successive years, that were spent 
in the construction of the light-house, the rules 
adopted for doing the most work in the time. and 
at the least risk of drowning, and the cost $300,- 
000. It was completed June 29, 1860, and the first 
light was shown on Nov. 15 of the same year. 
The paper was exceedingly interesting through- 
out, and was fully illustrated by diagrams, show- 
ing the excavation of the foundation, and the plan 
of laying the stones and securing them against 
ure. 
| Mr. Dresser related an incident of Gen. Alex- 
| ander’s first interview with the Secretary of the 
| Treasury upon the occasion of his receiving his 
| orders to report for light-house duty. The Secre- 
| tary requested him to write out the points to be 
| covered in his letter of instructions for the pro- 
, posed work and he (the Secretary) would sign it. 
| The engineer sat down and at once wrote, after the 
| proper address, ‘‘ You will proceed to Minots 
| Ledge and build a light-house thereon,” directions 
which seemed so fully to cover the whole matter 
that the Secretary at once gave his signature. 
| Gen. BARNARD made some remarks upon the 
settlement of Pier No. 2 of the South street bridge, 
Philadelphia, a paper upon which by P. MeN. 
Stauffer, C. E., Philadelphia, was read before the 
Society Sept. 4, 1878, and published in the trans- 
actions of the same month. General Barnard 
illustrated his remarks by reference to his own 
experience with the foundations of Fort Living- 
ston at the mouth of the Baratarria River (or bayou) 
La., and the settlement of the Fort, which, when 
examined a few years ago by a commission of 
officers, showed a sinking of nearly four feet. 
Fort Bienvenu, built in one of the worst marshes 
in the vicinity of New Orleans, has sunk three or 
four feet. Fort Jackson, on the Mississippi 
River, below New Orleans, had settled perhaps 
one foot by the year 1840. It was a very heavy 
work; the parapet and coping were not laid, and, 
being abandoned for many years previous to the 
late war in the South, bushes and tall weeds grew 
up and hid it, which the raising of the levee 
further aided, so that river pilots used to say that 
the old fort was sinking out of sight. The sinking 
of the pier of the South street bridge, General 
Barnard considered, was occasioned by the escape 
laterally of the soft mud in the pocket which ex- 
isted under one corner of the foundation; that the 
settlement commenced from the date of loading 


quantity of water that is or shall be used in = _ John Bogart, Secretary; E. B. Van Winkle, C. E., | the foundation, and that the lesson to be drawn 


public or private place in said city; and said ; 
department, or officers shall have power and au- 
thority to fix and determine the sum or rate to be 


| Department of Sewers; George S. Greene, Jr., Ch. 


| 


| Eng. Dock Department; E. D. Andrews, Edward 


was to make more numerous borings, and prevent 
lateral escape of the mud before laying a heavy 


charged for the water consumed, and shall be paid | P. North, C. E.; Charles Macdonald, C. E., Presi- | and costly foundation. 

by the consumer, and shall “—s power and au- dent Delaware Bridge Co.; Bryant Godwin, ¢ BE. Mr. DRESSER remarked: ‘‘ In the case of the con- 
tend tadne ee of such charges, Wm. H. Searles, C. E.; Edmund Yardléy, C. E.; J. | struction of a large hospital in New York, it was 
which shall also be liens on the premises on which D. Van Buren, Jr., C. E.; Prof. Alfred G. Comp- | supposed that there was solid rock foundation to 


the water shall be used, and may be collected in | ton, College of City of New York; H. D. Blunden, | build on. Excavation developed the fact that 


the same way and at the same time as other taxes 
on such premises; except that in all cities in which 
water rates are now collected by taxation, the rates 
provided for under this act shall be assessed, levied, 


| Assistant Engineer Erie Railway; James C. Al-| under a portion of the building a pocket filled with 
| drich, C. E.; Wm. H. Melvin, C. E., New York | mud or clay existed, into which the rock sloped sud- 
Linoleum Works; W. A. Nichols, 1st Assistant En-| denly. The question was to so join the foundations 


collected and applied in the same manner as water gineer Dock Department; Mr. Hasell, C. E.; Wil-| upon the solid and the compressible bottom that 


rates are now 
plied therein. 
Src. 2, The department, board or officers in any 


assessed, levied, collected and ap- 


| son Crosby, C. E., and several visitors. The min-| thesettlement in the latter case would not crack 
‘utes of the two previous meetings were read by | the superstructure where compression ceased and 


such city having charge of the water supply for the Secretary and approved by the Society. A | solid rock commenced. This was done by excavat- 


such city, shall have power and authority 
chase meters or other appliances for measuring | 
and determining the Freee) of water used in al 
pe and private ee in said city, and shall | 
ave power and authority to raise the n 
moneys to pay for the same in the same manner | 
as moneys are raised to pay for other supplies for 
said city. 
Sec. 8, This act shall take effect immediately. 


lp A Oe pe 


PERSONAL, 


George W. Dillaway, Esq., formerly President of 
the Water-Works of Muscatine, lowa, was reeent- 
ly elected Mayor of that city. 

Mr. Chas. D. Hildreth, the very efficient Treas- | 
urer of the Holly Manufacturing Co., of Lockport, | 
N. Y., is in the city this week. 

Job Abbott, C, E., Vice-President and Chief! 


pur- committee, consisting of Gen. George 8. Greene, ing a trench in the rock and filling it to the depth 


Wm. E. Worthen, Allan Campbell and Julius W. of four or five feet with the material taken from 
Adams, was appointed to prepare a memorial the ‘pocket.’ The structure was completed upon 
upon Alfred W. Craven, C. E., a former President | this, and no crack shows itself up to the present 
of the Society, whose recent death was formally | time.” 
announced by the Secretary. | Mr. COLLINGWOOD gave an account of the removal 
Major-Gen. J. G. BARNARD read a paper by the late of pockets of material under the caissons of the East 
Gen. B. 8. Alexander, descriptive of the construc- River Bridge, and also of the foundations of piers 
tion of the Mincts Ledge Light-House, off Cohasset, | etc., inthe approaches in the ‘‘ Swamp,” as follows: 
10 miles south of entrance to Boston harbor. After | In preparing the bed for the New York caisson, 
mentioning several of the most noted and s much the same thing was done as was mentioned 


rocks throughout the world, upon which light- by the last speaker (Mr. Dresser). The bed-rock 
houses have been built, the paper relates in a most was quite uneven, and it was struck at several 
interesting way the first visit of the author to the | points at about two feet” above the level finally 
Minots Ledge, the delays encountered before a fixed upon as the stopping place of the edge of 
reconnaisance upon the rock cduld be effected, the | the caisson. other : ‘ 
plan of operations devised while waiting; ‘then'the ' gravel varied in depth from one to sixteen 
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feet, as found by borings. The high points in the | Granam, CuaRLes K.—Surveyor Port of New York, Mr. BOURNE said that even if the Committee did 
rock were cut away, so as to leave a space of ot | ee bees nee of David Kimball, Porte-| ™@ke any recommendation to the Legislavure, that 
least a foot everywhere between the caisson and mouth, N. a ps | body would not entertain it. In such matters those 
the rock, and loose sand was thrown intothe space. JOHNSON, THomas H.— to ore ; Indi- jegislators were in the habit of framing bills with 
At other points there was found in pockets | oo — A pe | as much law and as little civil engineering as pos- 
some fine sand, which we were fearful might | _ Masten, C. 8.—Chief Engineer Decatur & State Line gible. 


move. The sand was taken out frum a trench | Bailroad, WiLLiam F.—Chief Engineer and Superin-| On motion of the Secretary, a substitute to the 
along the edge of the caisson, and this was filled tendent T., P. & W. R. R., Peoria, |above resolution was offered, calling upon the 


with concrete, so as to cut it off and prevent pos- | ee Henry—1437 Walnut street, Philadelphia, Committee to report upon the drainage question at 





sibility of movement. No great settlement was ex-|  Picxerr, Witiam D.—Boseman, Montana the next meeting. 
pected, but these precautions were taken soasto REED, SAMUEL a Engineer, Joliet, soard of | 4 report on reorganization of the Club was then 
insure uniformity in settlement, and, as far as we | meas, See W # albs “ 


State Harbor Commissioners, 10 California street, San | Submitted by Mr. Durham. It showed that the ma- 
could judge, they were entirely successful. Francisco, Cal. | jority of the members were in favor of the follow- 

In founding the New York approach across the | enna? CuaRLEs.—Engineer Water-W orks, Syre- | ing: In favor of incorporating the Club as the 
‘‘swamp ” (so called), considerable difficulty was | WARFIELD, A. G., JR.—Assistant State Engineer, Western Society of Engineers, issuing certificates 
anticipated, and we were assured by persons ac- | ay | = ..Dte Cin. South. R. R., -2f membership, election of honorary members, to 
quainted with the locality that piling would be | Uhattanooga, Tenn. = ; : ‘Tine purchase of life-membership, creating ad- 
necessary. Careful preliminary borings showed | _.W=!8, ime C.—Care of Adams Express Co., | ditional officers, a higher standard of qualifica- 
that a sound, clean, sandy bottom could be every- . JUNIORS. | tions, voting by letter ballot, securing perma- 
where reached, with a maximum depth of 11 ft. | poavum, D. P.—18 North Third street, Harrisburg, | nent quarters for the Club, opposed to holding 
below the level of mean high tide. I decided, there- weekly social meetings, in favor of an ad- 
fore, to make an open cut, and remove all con | Weraes LL reo Ponemme,B. BR. Co., 97) snsonal monthly evening meeting, opposed to 


: Lucas, D, Jones—Box 1,150, Corry, Pa. |the publication of papers in any professional or 
Fortunately, there was a thin bed of clay over the | Szaree, BS 2 = rot ee a Now York. 


WaINERY, 8 Elk River | scientific journal, in favor of the publication of 








sand, and by removing this over a portion of the | Shoals, Wheeler, Lawrence County, | papers in permanent form ten times a year, in 
bed only at a time, and then concreting it, we had 4 RESIGNATIONS. favor of publishing additional copies of publica- 
no great difficulty in keeping the waterdown. | ALBERT. Jonn S.—Member, Nov. 16, 1978. | tions for sale to members, in favor of giving public 
In the last pit the water broke in u us with | Bacoy, RoperT’C.~-Member, Oct. 23, 1878. | lectures under the auspices of the Society, and 
pon Hosaat, N. P., IR. Jan. 7, 1879. . 
considerable force at one spot, but by putting in an How, JAmEs—Member, Nov. 5, 1878. | opposed to embodying in the by-laws the question 
interior line of sheeting, and leaving an open way) MCGEE, Joun—Member, Nov. 4, 1878. ‘of considering proposed legislative enactments. 
| Tucker, Sterxen D.—. , Nov. 9, 1878. 
for the water to the pumps, we were able to build | DECEASED. The report was adopted. 
up the other parts of the masonry fora few feet, Hatrre.p, Ropert G.—Member, , 1879. A committee on reorganization was then ap- 
and then by pumping rapidly and inclosing ce- TASKER, Tuomas T., Jn.—Fellow, Aug. 19,'1877. | pointed, consisting of Messrs. W. Sooy Smith, C. 
ment in bagging, to get the foundation in over the | 





'W. Durbam, B. Williams, D. C. Cregier, 8. 8. 
small uncovered portion. No settlement has since | CIVIL ENGINEERS’ CLUB OF THE NORTH- | Greeley, and John Nichol. 


occurred. WEST. The meeting then adjourned. 
Mr. Cooper submitted a resolution to the meet- | ccs : San 
| The regular thly meeting, being th - 
ing that editors of professional journals be invited |rourth since ite organization, of the Civil Engh. CORRESPONDENCE. 
to the regular meetings of the society, and eers’ Club of the Northwest, was held at the rooms 


report the proceedings at the same for publication i ‘ SHERMAN, N. Y., April 1, 1879. 
in their respective journals if they desired. < ee a a > cy or i Chicago, 00) Porror ENGINEERING NEWS: 

The SECRETARY read a resolution by the Board of |." Y aaa cd * - Sooy Smith, bei In calculating the breaking weight of a beam 
Directors which prohibited “<Dbusiness” of the soci- |)’, sre Charles MagRitehie ors called ‘to the | SUPPorted at both ends, I find a difference in for- 
éty from being given for publication ; abstracts of | : t, Mr. les MacRitchie was to the mule which I do not understand, for instance, in 
papers read and discussions at regular meetings The secretary, Mr. L. P. Morehouse, read a paper ee an earn o. — none 
would be furnished to the public press, subject to | prepared by Mr. G. D. Ansley, City Engineer of mula is given as follows: W = 2s > in which 
approval by the Secretary of the society. Montreal, upon the drainage of cities. The essay | W = breaking weight ; 6 andh the breadth and 

The rn raised by the resolution offered by dealt particularly with the sewage system of | height in inches; Lthe length in feet ; s acoefficient 
Mr. Cooper i me s the directors, was then | wontreal, sketching its progress from the founda- | found by experiment, and the same author goes on 
: reese fully by Messrs. Macdonald, | tion of that city until the completion of the drain- | to state that the coefficient for red pine is510. An- 
% . 6 ex a ne saa Jr., teens | age scheme now in existence. other author gives the formula as follows: 

‘he opini of most of the : raga | A committee consisting of Messrs. T. J. Nichols Wa Rt @ in which W = breaking weight ! - 


and J. M. Bourne, of Springfield, Ill., and H. W. 58. 3 
favor of free reporting by the technical journals of | Cutie Cc. W. ed 8. 8S. Greeley, of length, d depth, b breadth and s tensile strength 
all but strictly business matters, the censorship of : 


; : ; : for each unit of area, and the same author gives 
| Chicago, which was appointed ata previous meet- , 
the Secretary was deprecated, and apparently the | ing todraft a bill upon the subject of drainage, the tensile strength of red pine as being 10,000 per 
views of the two resolutions seemed so nearly to for adoption by the General Assembly of Illi- square inch. 
coincide that Mr. Cooper withdrew his motion, ex- | ois was then called upon to report, upon which Which of the above is correct, and what am I to 
plaining that he was ignorant when making it of yy. J M. Bourne suggested some amendments to understand by the coefficient 510 in the first-men- 
of the action of the directors. The motion was, | . pi] now before the Legislature in regard to per-| tioned formula? Also, is the length in feet or 
however, afterward referred to the Board of Di-| mitting the owners of land to construct drains, inches in the second case? 
rectors, to be disposed by them as they deemed | ditches, and levees for agricultural, sanitary, or A reply through your valuable paper will greatly 
a eT serra aa te ang MiBiNs Purposes across the land of others, and | °PNG® W. G. Marri. 
discussion follow . Chan : a : Se 
Ee ee » a. - | provide for the organisation of drainage districts ormen Tass Loto “| 








and vest the corporate authorities thereof with WATER ASSOCIATION. = 
co-operation of all the members, particularly non-— power to construct and maintain levee, drains, | Los ANGELES, Cal., March 25, 1879. 
resident mernbers, in advancing the interests of the | gitches, and to keep in repair all drains, ditches, | Eprror ENGINEERING News: 
society, increasing its membership, and, in fact, ‘and levees heretofore constructed under the| The following data are gathered from an actual 


placing it upon such a basis that it will occupy jaw of this State by special assessments u inspection of the work in Los Angeles city, Cal. 
before the world the position to which it is justly ae ere a en y 


\the property benefited thereby. The amendments| A storagereservoir for water is formed by con- 
entitled by its importance and the vast interests | jointed to an alteration in the phraseology of the | structing a dam across the mouth of a cafion, the 
which are.confided to the care or administration 


: | bill so as to make it more explicit. dam being 800 feet long and 20 feet high in 
of its members. This was entirely an informal yp 1 W. S. CLEVELAND said that he had not had | the middle, 25 feet wide on top, the upper, or 
discussion. | ti mine the whereu Mr. | ‘‘ water ” 21¢ to 1, the lower, or “‘ slope,” 

The seiiaiea time to properly exa’ bill, pon slope,” 24¢ dry slope. 


| Williams moved that the recommendation of a) 1%¢ to1. 

The following additions changes | bill to the Legislature be left to the discretion of| A core, or wall of puddled earth, is started some 
sleet ar as tear cadens Pie” | an Camnlion distance below the original surface of the ground 
ADDITIONS—MEMBERS. | Mr. L. P. Morenouse, the Secretary, stated | and carried up through the dam. The material is 
pment, Wasson B.— Sngeststentont Department that it appeared to him that the Club was pursuing of good quality, packs well, and ought to make a 
of Hall, Boston, a dangerous course in passing such a resolution. | good dam ; quite a large portion of it has been ex- 
acizox, Jn.—Civil and Mining Engineer, | 5. it too much power was placed in the hands of | cavated from the reservoir side—doubtless, to in- 
‘State Ocho , JR.—Div. Engineer New York | the Committee, not that he thought there was any | crease the storage capacity! The dam was 
cman COR ‘danger in this instance of the Committee recom- | raised in layers, the main body receiving only such 
jens Ccctieinmee eee | mending to the Legislature a bad bill. He believed | tamping as the horses of the scraper force and a 

. Sameen; bearnms—108 Sicewae” cart mesca eek demote ok atehn peek large smooth roller would give it. , 
. * County, A’ | matter among the Committee that no decision Along the centre of the dam, longitudinally, a 
— * | would be arrived at. small stream of water waskept running and horses 

‘ 
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tramping as the dam raised, thus forming the | tal continues to be diminished, and wood continues | 
pec! ow more costly, a time will arrive when it 
wi 


* puddle wall.” 

The outlets provided consist of a pipe 22 inches 
in diameter passing through a tunnel excavated in 
the solid ground at one end of the dam, and 20 feet 
below the top of the dam. A waste ditch 8 feet, 
wide and 100 feet long, with a fall of 1 foot in its 
length, is constructed around one end of the dam, 
the upper or inlet end being a scant 8 feet below 
the top of the dam. This work has just been fin- 
ished, and the water is now standing within 3 feet 
of the top of the dam, and extends back up the) 
cafion about 1,500 feet. The water is supplied to) 
the reservoir by a ditch. The water-shed of the | 
cafion containing the reservoir is about 600 to 1,000 
acres. 

I find that about midway of its length there are 
longitudinal cracks, showing one to two inches 
wide, and into which a common walking-stick was 
thrust to its full length. These cracks seem to 
have been formed by the material in the upper 
slope having settled away from the puddle-wall; 
and at the foot of the lower or dry slope the ground 
is quite wet, water even standing in pools. I 
easily pushed a walking-stick to its full length into 
the ground at the top of the slope; when with- 
drawn, it showed that the ground is not only wet, 
but saturated with water. 

This was also the case at different points up the 
slope,until, at an elevation of about five feet above 
the original surface, the crust was baked so hard | 
that I could not penetrate it. 

There are no springs in this locality, and the 
presence of this water can only be attributed to 
the reservoir on the other side of the dam. 

My object in communicating these facts to you | 
is to call forth any comments or suggestions you 
may choose to make, as well as those of any of your 
professional readers who may have had experience 
in ‘‘doctoring” similarly-situated dams; and to 
bring to the attention of city authorities and | 
managing boards the great economy of. skilled 
advice before and during the progress of such | 
works, which, if not properly designed and con- | 
structed, are absolutely certain to destroy property, | 
and possibly life. 

I understand that it is intended, at some future | 
time, to raise the height of the dam I have described | 
above, and to thus increase the weight of water | 
behind it, and to increase the damage to be done | 
when it breaks, even provided that the present one 
will stand till the proposed increase is made. 

A similar reservoir broke through the tunnel, | 
carrying the outlet pipe, only a few days since. | 
The wonder is that the break was not in a more | 
serious place. My only interest in this matter is | 
that of one who dislikes to see works of public | 
utility “botched,” either in design or construc- | 
tion. 

If the public can be brought to see the necessity | 
of securing competent engineering talent. much | 
money and many lives might be saved, and the | 
profession benefited correspondingly. 

FRED W. Woop. | 
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TIMBER IN MARINE WORKS. 
BY C. GRAHAM SMITH, C. E. 


No. 1. 


In the construction of permanent sea works in | 
Great Britain, timber is now rarely employed, yet 
there are occasions when its use is indispensable. | 
More especially is this so in new countries, where it | 
is often the only material placed within scope of 
the conditions under which work has to be exe- 
cuted. In rivers and harbors with bad bottoms it 
may even here, as at home, be employed with ad- 
vantage, as by nature it is peculiarly fitted for the 
construction of piers, quays and other analJogous | 
structures. If, by artificially preserving ordinary 
timber, the framework and principal portions of a 
structure can be made to stand twenty years, it 
will often prove to be the most economical mate- 


inches 
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have to be rejected altogether in home work. 
This, of course, supposes that iron and stone are 
suitable materials, and that the cost of these ma- 


Wood exposed from November, 1874, to September, 1876, 
in crib at Pier No. 1. New York, North River, twenty-five feet 
below mean low tide. 


terials and the labor involved in their working re- 
mains as at present. en works are to of a 
temporary nature, or to stand but ten or. twelve 
years, timber is unquestionably the proper material 


Te Dc 
> 
a 


m a Teredo navalis, taken from a 
two seasons (1876 and 1877) at Horn Island, Gulf 


lo 


of Mexico. When first taken from the wood it was eighteen | 
mg. 


rial to employ even in the long run, notwithstand- toemploy. Even in works considered to be per- 
ing that iron and stone may be made tostand more | manent, it has one advantage over other i 


than double that period. 
pee an object of P 
e only matter whic 

in making his selection of a material or materials | 

with which to execute any proposed work. For | 


irst cost, although fre- inasmuch as it can be removed and ee 
rimary importance, is not' new work, should the development of trade 
an engineer has to consider | other circumstances demand an alteration of de- 
sign. Itrarely happens that such is not needed at 
least once within a period of twenty years in the ~ .'p, 


in 
or 


, said to be com 
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isseldom that a re-arrangement is not required 
every few years. 

Taking these matters into consideration, it is un- 
necessary to apologize for devoting a rather con- 
siderable amount of space to the investigation of 
the conditions affecting timber imme in sea- 
water. The first and principal reason why this 
material is not more largely employed in this coun- 
try is that our shores are infested with marine crea- 
tures, which, in a very short space of time, en- 
tirely destroy the ordinary timber procurable at 
cheap rates. The most destructive of these are the 
Limnoria Terebrans and the Teredo Navalis, 
which are, however, entirely different, both in their 
form and in their mode of attack. The former is 
about one-fifth of aninch in leagth, of a dirty 
whitish color and somewhat of the form of the 
ordinary wood-louse. Millions of these little crea- 
tures attack a pile, and, with their united energies, 
assisted by the action of the sea, soon cut it 
through, and leave it hanging to the superstruc- 
ture. They do not bore to any great depth—in 
fact, a cut with an adze will generally reveal the 
sound wood—but they so far destroy it that it be- 
comes macerated and rotten on the surface, and is 
gradually washed away as they proceed; so that, 
although they are rarely more than an inch below 
the surface, they soon leave nothing but the knots 
to indicate the original scantling of the timber. 
Having devoured all that suits them, they will mi- 
grate to ‘* fresh fields and pastures new,” for which 
reason new work should not be constructed in close 
proximity to that already subject to their ravages. 

The following table of observations, made by Mr. 
Robert Stevenson at the Bell Rock, between the 
years 1814 and 1843, and taken from the work on 


| the ‘‘ Design and Construction of Harbors,” by Mr. 


Thomas Stevenson, will convey some idea of the 
ravages of the Limnoria, and at the same time 
indicates those timbers which are best suited to re- 
sist its attacks. 

The Teredo Navalis, more commonly known as 
the ship-worm, was thought at the commencement 
of last century to have been introduced into our 
waters by ships coming from India and other tropi- 
cal countries, but geological researches prove it to 
have existed at a period anterior to our own. It 
was but last year, when making excavations for 
the new north dock extension at Liverpool, that a 

iece of oak, completely honeycombed by it, was 

ound at adepth of 17 ft. or 18 ft. below the sur- 
face of the ground, where it must have been em- 
bedded for centuries. The Teredo has an elongated 
worm-like body, covered with a transparent skin, 
and is one of the Acephalous Mollusca, order Con- 
chifera, and of the family of the Pholadariz.* 
The hinder extremity has two small tubes through 
which the water enters for the purposes of nour- 
ishment and respiration. These are always in the 
direction of the surface of the wood, and it is sup- 
always in contact with the water, The head 

is armed with two small valves, of sea-shell sub- 
stance, the rotation of which is generally admitted 
to be its means of penetrating the timber. The 
particles of wood removed are supposed to pass 
through the body of the worm. The Teredo would 
seem to be a development of the vegetation which 
attaches itself to the timber, as the worm is never 
found swimming in the sea, and it enters by the 
smallest possible hole. It increases in size as it 
proceeds, and never leaves wood which it has once 
entered. It is often found the length of one finger, 
and it is said to have reached a size of 38 ft. in 
length and 4 in. in diameter, but this enormous 
size must be looked upon as an isolated example, 
as it is rarely found more than 7 in. or 8 in. in 
length. The worm, after entering the wood, bores 
in every direction, and constantly throws off secre- 
tions from its body. These adhere to the wood and 


‘harden by contact with the water, so that its pas- 


is lined t hout by a hard shell, which is 
almost entirely of carbonate 
of lime. In some rare instances the cells are found 
to communicate with each other, but these insects 
are evidently unsociable creatures, as they take 
the greatest possible care-not to work into each 
other’s holes, and in fact make all manner of fan- 
tastic turns and twists in order to avoid doing so. 
These worms are found in greatest numbers and 
are more destructive in warm climates, but they 
may be said to be almost universal. They are some- 
times found in wood on our coasts whi 
immersed but a few months. The 
— of their existence are the small holes by 
which they entered, so that to the casual observer 
there is nothing to denote their presence, notwith- 
standing that the interior of the timber may be 
completely honeycombed. Their attacks are con- 
fined to timber above the bed of the sea, but they 
have been found to work down a few feet below it 
in the interior of the timber, and they gradually 
discontinue their ra from about low water 
i ; The habits and custon s 
, and it 
is yet much concern- 
of the animal which rc- 
the worm entirely 


ing the naturab 
mains to be solved. 


instance, if the rate of interest to be paid on capi- oldest of our home ports, and in new countries it | the inetitution of ona Hngiueers, 1840 and 1800," we fz. . 








Apri 5, 1879. 








fills the hole which it bores? Whether it bores bv 
mechanical or chemical means? Whether it lives 
on particles of the wood, or receives nourishment 
from the sea? are debated questions. The same 
may be said of many other matters relating to their 
particular anatomy. These and kindred investiga- 
tions may well be left in the hands of such men as 
Dr. Carpenter, Dr. a Playfair, Professor Forbes 
and Dr. Deshayes, all of whom have devoted time 
to the study of this animal, but without arriving 
at anything like unanimous opinions. All thaf an 
engineer y requires, from a strictly profes- 
sional point of view, is to know what are likely to 
be the results of its destructive habits, The means 
by which it effects these results are comparatively 

i —. nevertheless such questions as 
whether or not it will live in fresh water, and 
whether it will attack unbarked timber, are mat- 
ters with which every engineer ought to be inter- 
ested. 

It is generally thought that these worms will 
alone exist in sea water, but it has been stated that 
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Oe ee down; swept away by the sea seven 
months afterwards. (12) A good deal when first ob- | 
served. (13) Going fast when first observ 


the Russians built a magnificent dock at Sebasto- | 


pol, and toavoid the ravages of the Teredo, with 
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sects. In the event of the ones being carried 


up only to low-water mark, the Teredo will enter 
the wood above the copper, and bore downward 
to about the same distance as they are found in the 
interior of the wood below the bed of the sea. 

This method of covering timber with sheets of 
zinc, copper and galvanized iron was employed up 
to no very distant period in France, as also was the 
system termed mauletage, which consi*ts of driv- 
ing small, large-headed metal nails, preferably cop- 
per, so closely together that the heads are nearly in 
contact with each other. The protection of timber 
in this manner has been in vogue since the time of 
the Romans, and the general experience is that 
when properly performed it offers a safeguard to 
the timber so long as it remains intact. In making 
this statement, we are quite aware that it is con- 
trary to the opinions of some engineers; still we 
fancy that we are perfectly correct in saying that 
the results obtained with mailletage are entirely 
dependent upon the manner in which the work is 
performed. At one time the dock gates at Liver- 
pool were constructed of oak protected in this 
manner, and much of the timber has been found 
not to be touched by the Limnoria even after the 
heads of the nails had worn off; nevertheless 
where any considerable number of the nails have 
been accidentally removed,the Limnoria, has freely 
devoured it. The same may be said of those joints 
in the timbers which have opened through the 
strains or shocks to which the gates have been sub- 
jected. It must beat once admitted that this is a 
most expensive means of preserving timber, for 
which reason it is not likely to be resorted to in 

| any future undertaking in this country. 

Now, referring to the Table A, it is at once appar- 
ent that all the softer woods, in their natural state, 
are rendered useless in a very short space of time, 
and that no better fate is reserved for woods sub- 
jected to processes similar to those of Kyan. This 
result might be anticipated, as water being the 
means by which the chloride of mercury is intro- 
duced into the timber, and also the chloride of zinc 
in the process patented by Sir William Burnett in 
1838, it follows that, on its being immersed in 
water, these chemicals will be dissolved. Conse- 
quently, however objectionable they may be to the 
sea worms, they will in no very great length of 
time be removed by the very means by which they 
were introduced, as happens with sulphate of cop- 
per and all chemical agents which are introduced 
into the timber by the ncy of water. Many ex- 
periments have been e with sulphate of copper 
in France, Belgium and Holland, but it is needless 
to give these, aseach and every experiment has 
served only to prove the inefficiency of this salt 
against the Teredo. In those of M. Cressin, of 
Ostend, commenced in 1857, the fir timber treated 
with sulphate of copper was found in two years 
and a half to be as full of sea worms as that ex- 
posed without preparation of any kind.—The En- 
qiineer. 
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LIVERPOOL ENGINEERING SOCIETY. 





On Wednesday evening, the 12th ult., the usual 
fortnightly meeting took place at the Royal Insti- 
tution, the President, Mr. Morgan E. Yeatman, in 
the chair. A paper was read by Mr. Thos. Dun- 
canson on “Spring Water,” which dealt exhaust- 
ively with the construction of large storage reser- 
voirs. 

The auther commenced by stating the principles 
on which the yield and capacity of reservoirs are 
determined, showing the most economical propor- 
tions between the two factors; then went on to 
consider the actual construction of reservoirs, the 
usual practice of hydraulic engineers being fully 
desesibed. Special reference was made to the 
Yarrow Reservoir of the Liverpool Corporation, 
and the paper concluded by pointiug out the ne- 
cessity for some national scheme for utilizing 
the mountain or rainy districts of England and 
| Wales for the supply of towns. 

A discussion followed and the proceedings ter- 
minated with a hearty vote of thanks to Mr. Dun- 


canson. 


fresh SOCIETY OF ENGINEERS, LONDON, ENG. 





At a meeting of the Society of Engineers, held 
on Monday evening, March 3, in the Society’s 
Hall, Victoria street, Westminster, Mr. Charles 
Horsley, Vice-President, in the chair, a paper was 
read by Mr. J Bernays, Vice-President, on 
«The new Pits Hauling hinery for the San 


pro- Domingos Mines in Portugal.” After briefly re- 


ferring to the situation of the mines, their former 
small extent, and their rapid devel mt by the 
t proprietors, who constru arailway of 

ft. 6 in. gauge down to theshipping 12 miles 
distant, the author explai that ore (iron 
ites) was at 
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sired, for which four propositions were discussed. 
These were, firstly, a steep tunnel with gradients 
of 3 or 4 to 1 worked by hauling engines; secondly, 
another tunnel with the easier gradient of 20 to 1, 
which could have been served by the present loco- 
motives; thirdly, vertical shafts with cages and 
winding machinery; and, fourthly, inclined shafts 
worked similarly. The vertical shafts were finally 
adopted with two shafts, each of 11 feet diameter; 
the greatest working load on the flat steel wire 
rope, taken at the winding drums, being 12 tons. 
The author explained by the aid of diagrams the 
whole of the arrangements, including the methods 
of sinking the shafts. He also described the heap 
steads, pulleys, cayes, and catches at the landings 
of the various levels. The winding engines have a 
pair of cylinders 24 inches in diameter, and 4 ft. 6 
in. stroke, geared on to 11-ft. drums in the propor- 
tion of 5.438 to 1. The clutch-gear to the drums 
for lengthening and shortening the ropes to serve 
different levels, and the Lancashire boilers were 
also des¢ribed by the author, who is the consulting 
engineer to the company, and from whose designs 
the various works are now being carried out. 
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EXONERATED ENGINEERS. 


Judge Beckwith, general solicitor of the Chicago 
& Alton Railroad Company. has received intelligence 
from Independence, Mo., that the Grand Jury of 
Jackson County has returned ** no true bill found” 
relative to the charges made against Mr. C. A. 
Clinton, assistant chief engineer, and Mr. Merry- 
weather, engineer in charge, in connection with 
the recent fatal accident on the Kansas City Ex- 
tension of the railroad named. 

To make an entrance for the road into Kansas 
City, the engineer found it necessary to make a 
deep cut on Grand avenue. As originally de- 
signed, the cut was tobe 14 feet wide at the base, 
about 62 feet deep, and to have a slope of 1 foot in 
10. The upper straium of earth, extending down 
about 30 feet. is a compact silt, while the 
lower stratum is a much looser soil. The upper 
stratum hardens upon exposure, and if the excava- 
tions had been made in summer, no reason is per- 
ceived by those in charge why the face should not 
have been as permanent as the faces of other sim- 
ilar cuts in the vicinity. The work, however, was 
done in cold weather, and the faces of the cut 
being exposed to the frost before they became 
hardened, began to crack, and on the south side of 
the cut swelled out near the top, so as to slightly 
overhang the face below. In taking out the softer 
earth on the lower strata, the downward line was 
uniform and perpendicular, not varying therefrom 
more than one or two feet in thirty. The contractor 
had excavated to the grade in portions of the cut. 
It was noticed as a consequence of the severe frosts 
that cracks appeared in the face of the cut, and 
fears were entertained that some of the earth might 
shale off when warmer weather came. In view of 
this contingeney, Mr. Clinton ordered a slope to be 


-made on the upper stratum of three inches to the 


foot, andin the lower stratum of six inches to the 
foot. The usual way to make this slope would be to 
cut it down with picks and shovels; but, instead of 
doing this, the contractor undertook to do it with 
gunpowder. and without the knowledge of the en- 
gineer in charge. Holes were drilled on the top of 
the earth, at intervals of about fifteen feet, and 
eight feet from the edge of the cut. ** Followers” 
were used, and the powder placed some fifteen or 
sixteen feet in the earth. These blasts were not 
successful in detaching the earth, but it is clear 
they made a large fissure in the earth below the 
surface. Into this fissure ran melted snow, which. 
percolating into the softer earth of the lower 
stratum, loosened the whole. It was unfortunate 
that this process was concealed from sight, and 
that at the moment when the vast mass of earth 
moved forward, fell back, and then fairly toppled 
over, there should have been a dozen unfortunate 
men working in the vicinity. The face of the 
upper stratum of the cut, after the descent of the 
earth, was as perpendicular as before, and the line 
of powder holes was clearly shown. Before the 
facts respecting the use of the gunpowder had 
been brought to light, public feeling in the neigh- 
borhood ran very strongly against the engineers, 
and both Mr. Clinton and Mr. Merryweather were 
held to the grand jury by the coroner's jury. When 
the above facts were developed, however, a decided 
change in public opinion teok place, and, as above 
stated, the grand jury has decided not to return an 
indictment aga nst either of the two gentlemen. 
The many friends of Mr. Clinton in this city and 
elsewhere will be pleased to learn that the re- 
sult of the very patient investigations that have 
been made in the matter show that he was not to 
blame in the least. Mr: Clinton has had many ° 
years’ experience iv the construction of railroads, 
and is regarded as a thoroughly competent civil 


ing engineer, erring, if at all, upon the side of extreme 


caution. The chief officials of the Chicago & Al- 
ton Co. have taken occasion to assure Mr. Clinton 


of their entire confidence in him, and the generally 


first-class and rapid manner in which the Missouri 
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extension of the road has been built may be regard-_ 


edas an unquestioned testimonial to his engineering 
and executive abilities.—Chicago Times. 


0 0 mere 


WASHINGTON (D. C.) SEWERAGE BIDS. 


The following are the bids received and opened 
March 29, 1879, in Washington, D. C., for are 
work in that city as previously advertised. The 
contract for the improvement of F. street, N. E., 
has been awarded to Miller & Co. at their bid of 
$3,676.74, and that for the repairs of the Tiber 
Creek sewer to Smith & Crawford for $10,344.80. 
Up to the Ist inst. the contract for the remaining 
work had not been awarded : 


IMPROVEMENT OF F STREET, N. E., BETWEEN SECOND AND SEVENTH 
STREETS. 
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REPAIR OF TIBER CREEK SEWER. 
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WHITE LOT, FIFTEENTH STREET AND NEW YORK AVENUE SEWERS. 
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nished, the said act applying to cities ha more tha 
ten thousand inhabitants. ving r 


anceville, Wis 
J cre 


on 
local 


FOREIGN INTELLIGENCE. 
Graphite has recently been discovered in New Zea- | 


"9 tion 
gov- asking for authority 


water-pipes and 


The projectors of the Mount Simplon Tunnel will be-. 
r. 
The subterranean telegra 
vast dimensions. The 
The Theiss River, on which the recently submerged | 
City of Szegedin is located, has more windings in its 
, known i 
science. 
The contract for the sale of the Alexandria Water- 
Rivers Wilson, Finance Mi for the 
| ernment. 
Eastern Tel = ome ja A vings al ‘eo sub. | WSter-works during the comi season, was read and re- 
marine cable to th Africa. The route is y the way | *erTed to the Committee on ater, 
| r Company was last Monday evening. 
From the ddecined report it that the entire 
The total h 


gin work next summer. 

in Germany is a 

have just voted 
1,830,000 marks for further 
course than any other stream in geographical | 
Works to an English company has been 
The British Government hasaccepted the tender of the | Will be needed for 

of Aden, Zanzibar, Mozambique, Delagoa Bay and | of the Wolcot ( ) 
Natal. Wate tville (Conn 


The London gas compraice, in order toshow the 
of to compete with electric lighs, 
| public crossings burners with reflectors, to throw 


_ Mayor Howell, of Brooklyn, on the 81st ult., in a | 
A bridge has been thrown across the Tiber at the point ' se 
| in ee ane as the “Perto di Ripetta,” a locality toed the resolution of the Board of Alder- 
| familiar to the artist world for its honored f 
— run pe Behr ps peculiarly ory mage 
ridge isa si modern structure, was is 
‘rated by the King, who, with his staff, rode across it on | “opted 
| the 1ot ult. vie 


|. The large lecture-room of the British Museum was | 
lately illuminated by eight electric lights, which made | , /” the Philadelphia Common 

future the new light will be used throughout the ‘build. | WAtr to be 

u e new > 

“ing, and the public will be admitted at night. Hitherto | franvfond, to Wheat Sheaf Lane; $8,000 
it has been open only during the day, on account of the | ors at Spring Garden Water-Works; $5,000 for new 
| Tisk of a arising from the imperfect illuminating | },oiers at Belmont Water-Works, and $5,000 for altera- 
ree ean tions and improvements in Belmont pumping main. 
| Suez Canal stock is now selling in Europe at about ; 
| $143 per share, andis advancing. The annual revenue : 

has now crept up to $6,000,000, and the have During the past 
prey reached their maximum at about 83,500,000. 

ere are in all 400,000 shares of stock, and the Bri 

| Government could sell out to-day the large block of stock 
| which Mr. Disraeli bought four years ago, and t 
| a profit of $5,000,000. The value of the 
| shares of stock is $100, but while the canal was 

built they sold down as low as $20, and when the 
| was opened were worth only $60. 


The largest bridge in Europe will be completed 
|year. It will cross th 
| Samara, Russia, berian R - 
| Volga, at the point of the bridge, is about four mil 
| wide in the spring season, and in the autumn is 4,732 
|feet. The bridge will be supportéd by 12 piers 85 | 
| feet high, with ice-cutters 35 feet high, at a distance of 
every 364 feet. The ice-cutters are covered with | 
granite. The iron work is from Belgium. A temporary | ; 
colony is established for workingmen guekrss on the 
bri ; it occupies about 55 prune, one has 60 different 
, buildings, insured at 100,000 roubles. Two thousand 
'men are employed, and among them are one hundred 
jan or 3 7 steamers and seventy _— me 
constantly for forw wood, stone, 
| other materials. The bride will cost 4,630,000 roubles, 
or about $3,500,000. ¢ 


1. 


j 


near! 
priated ; $200,000 was paid for the reser- 
~e making the entire cost a 


| GENERAL INTELLIGENCE. 


G2 We solicit and are alwa ased to publish in these | nd 
columns any items of interest Er be furnished us. | 


GAS AND WATER. 
| Joliet, Ill, is soon to have water-works. 


Extensions are being made to the Des Moines (Iowa) | 
: Water-Works. | 


upon 
Plainfield, N. J., is talking of having water-works, to | dent of the works as au 
be built by private enterprise. {ent works may last five 
no means and 
Appleton, Wis., is talking of constructing water-works | matter time. 
at an estimated cost of $40,000. with Shae the b 
At the election in Boulder, Col., last Tuesday, there | be a bad idea. 
were seven candidates for the office of Water Commis-| A Pitts 
sioner. : 


The Croton rents received by the Department. of | 


r condition, being leaky 
e pipes in the different parts of the 
exten oe even in the event of new 
would be wholly 
The Journal 





_ Public Works of this city, last week, amounted to $11,- 


201.51. 


| things of 
The Boulder (Col.) News and Courier says: ‘Idaho | up from the ri 
Springs is beginning to put on airs, and talk about want- | large reservoirs by a 
ing water-works.” | are among the very 


Articles of association for the forming of a company are quite marvelous 
i of Thomaston, 4 


to bring water into the Conn., | 
were recently being distri 


A general law, allowing cities in New Jersey to con- 
tract with private for water supply, which 
seen the lower house, was recently defi in the 

nate. | 


. 


A bill is before the Massachusetts Legislature to allow 
Goodhue & Birnie, contractors, of Mass., 
to build water-works tosupply the new State Prison, at | 
Concord, Mass. | 


Bd pee eer het tries on 
order was au 

row the sum of $350,000 to meet the appropriations for | 
“* Additional Supply of Water.” 


| sarhe New Somany, Knemaeoenae ema act, which | 
i been a water- works assessments 
|= Men epeu the queperty for which ‘the water is: fur- ‘. 
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Dubuque, Iowa, expended $43,100.59 on its streets 
last year. 


North Carolina will employ fifty convicts in draining 


and reclaiming Angola bay, and immense body of 
swamp land. 
Last week the city government of Troy, N. Y., let the 
for laneiek tiv aivacts. oleae The city is 
divided into twenty-one sections, and each section is let 
toa contractor at so much per month. One 
contract is for sweeping the and the other for 
the removal of 
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heavily weighted down. Levers were then applied, and | Captain Brown's official survey, just plotted, shows a 
these timbers were run out until their front reached | 25-foot channel through the eee with a least width 
an eddy in the water. Two men, each provided with a | of 400 feet, a 20-foot channel with a least width of 140 
strong pointed pike staff (through holes in the | feet, and a central channel 27+, feet deep.” 

upper ends of which some ten feet of new rope were 
drawn), walking out to the ends of these timbers, drove 
their pikes down among the stones, and tied the timbers 
to them. Around these pikes the first pier was built and 
filled with stone. Other timbers were then run out, all 
were planked over, and the first span was finished. The 


other spans were completed in the same way. 
| samples of rivet work to be seen in the country. The 


RAILROADS. work is to be finished by April 12. The pier isto be 
The survey of the railroad route from Winterset to | 660 feet in length, with a roadway of 25 feet, the outer 
Villisca, Iowa, is to commence on the first Monday in | end widened to 50 feet, with room for buildings for 


A Pittsburgh exchange says: ‘“ Messrs. William B. 
Scaife & Sons are now shipping the materials for the 
| iron pier which is being erected at Long Branch. The 
principal portion goes in the shape of 127 tubular iron 
girders, weighing about 1,800 lbs. each, made of plate 
; and angle iron, and wrought-iron tubes riveted in sec- 
tions of about 20 feet each, making one of the finest 





clean streets and yards season. May. various purposes. 
The sanitary condition of New Orleans is stated to be | The work of extending the Indianapolis, Decatur & exes 

about as bad as itcan possibly be. “Inall my experi- | Springfield road eastward from Indianapolis, will begin BUILDING. 
once Rete of, nearly @ quarter of a century,” writes one | on the 23d inst. Golden, Col. i h nin te : 
the citizens of New Or to the ia Times,' 4 petition hast a onae Col., is to have a new opera house to cost 
“the streets, gutters, and general te a apne! mma | lature praying for a ee prohibiting the running of rail- | . 
have never been in such a disgustingly filthy condition. | 144 trains on Sunday. Dunkirk, N. Y., proposes to erect a $15,000 school- 
ae ites teen pm con aan | The preliminary survey of the Delphi & Chicago road aman Ge agetg. 

matters, and nastiness of the most Soaen char- | southward from Deiet to Indianapolis, Ind., began on, The Legislature of Texas has appropriated $600,000 for 
2 lying loose in every quarter of the city.” | the 31st ult., under f Engineer Gaines. | public school buildings. 


shoe 5460 fest, were cpencd ix tant 
t eet, were 

ult previously advertised, at the 
foot for the work complete, 


$9.25 





Ba 


brick to be used 
manufacture. The Jowa State Register sta’ 
other sewer work in contemplation in the 
it is ble Court avenue be sewered 

i and surveys show that this work 
1,400 feet in length, and on the basis of price 
of the contract just let can be built for $6,803. For the 
projected sewer on Walnut street estimates are not yet 
commenced, but it is considered that the cost of this im- 
provement would not exceed $13,000. 
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BRIDGES. 


A truss on the C., B. & Q. R. R.,’near Lucas, 
Ta., was ly destroyed by fire on the 27th ult. 


Westfield, Mass., at its town meeting, 
will vote upon the mn new bridge to 
cst not less than $30,000. 


fo mga en agg erie ence @ road con- 
—— Sa , will, it is stated, have to re- 
place the latter with a new structure at once. 

A bridge over Soldier Creek, on the Kansas Pacific 


Railroad, two miles from Topeka, Kan., was burned on 
the 28th ult. It is supposed to have caught fire from a 
passing engine. 


forthcoming 
of building a 


total cost of the sub- 


peedeeees for the creciion of a rail- 
t. Lawrence River, opposite Mon- 
’s current the 

The author of the 


‘substantial iron bridge 
su 
River at Middletown, O. 
dered placed on file. 
and Minneapolis Pioneer 
of Blue Earth is, perha) 
bridges than an county in 
truss arch bridges—four of 
of iron—the cost of which ranges from 
total being $157,109. A new 
just been erected at Rapidan, at a cost 


Paul 
County 


by the Omaha Bee that work on the great 
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Said petition or- | 


Press 
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now G , Mo., for the | 
Bt Louie & Chicago Hafivosa, te 
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| The Iowa Railroad Commissioners have fixed the as-| Burlington, Iowa, is to have a new court-house; bids 
| sessments on railroads in Iowa at $22,508,508 this | will be received up to April 23. 
78 It is an increase of nearly a million dollars over’ The town of New ort, in Herkimer County, N. 


| proposes to build a $4,600 town-hall this year. 
Engineers have commenced running levels for the 
| road- of the Texas Pacific, from Fort Worth to 
— The road is to be completed by the 15th 
oO y. 


The Southern Pacific Railroad has opened a station 
for freight and passenger business at Gila Bend, 120 
| miles east of Yuma, Arizona, and 850 miles east of San | It is reported that capitalists from the American side 
| Francisco. are negotiating for suitable buildings in Windsor, Ont.., 


| - y > Ww 
The Si City & Pembina Railroad will, inside of | to start a galvanized-iron and cornice works. 
ninety days,complete their extension as far as Sioux| The bill to provide for surveying and selling 3,000,000 
Falls, Minn., if encouragement in the way of a bonus of | acres of land to construct a new State House at Austin, 
$30,000 will be guaranteed by Lincoln and Minnehaha | Texas, has been signed by the Governor and is a law. 


coun | The new buildings which will be built at Wilmington, 
An exchange says: ‘“‘ The number of miles of newrail- | Del., on account of the removal of the county seat to 
read reported up to Nov. 1, completed since the first of | that city, will, it is thought, cost from $70,000 to 


January, 1878, was 1,635, 1,568 miles for the | $100,000. 
co mdin; riod 


in 1877; 1,876 miles in 1876; 986 ; : ‘ 
C : ° 7 Lat be a,,| Cumberland, R. L, is talking of constructing a new 
re ee: 1, in TOE; 3008 ta 1878 and 6,706 in |town house at an estimated cost ef from 85,000 to 
; | $6,000. A Pawtucket architect has furnished plans and 
The survey for the proposed railroad from Brockton | specifications. 
to Stoughton in Massachusetts is now in p A| 


preli 000 anization has been formed, wits a capi- | Moines, Iowa, will not be commenced before May 1. L. 
eee The and the oe Emapdhew' taney hen R Green, of Boston, is to pope the glans’ fer the 
oo cn & Awe ae nlcond . Oc | steam-heating of the new building. 


ton, Canton Company.” 

A bill introduced in the New York State Legislature, 

week before last, proposes to complete the new Ca 

itol building by contract at a cost not to exceed $3,500. 
000, the contract to be given to the lowest bidder, and 
the party to whom it is awarded to place half a million 
dollars in cash in the hands of the State Treasurer 
within five days after the signing of the contract as se- 
curity for the faithful performance of the work. The 


The town of Windham, Conn., has voted to rebuild 
the poor-house at a cost of not more than $5,000. 


The new Post-Office Building at Hartford, Conn., has 
already cost $580,000, and will probably use up over 
$750,000 before it is finished. 


| 





Work on the new State Capitol building at Des 


A Canadian exchange : “The engineer for the | 
Great Western Railway vmeeny has commenced the 

n of the Wellington & 
y manner, from Palmerston via Mount 
Forest and Durham. It is expected that the work will 
commence shortly. Tenders for ties have already been 
advertised for.” 





In a recent interview with a Cincinnati reporter, Mr. | building, by the terms of the proposed contract, is to be 
| Pullman said his company now operate in this country | finished by one year from the Ist of January next. 
and Europe about 800 cars, of an ave value of $14.- | 


According to the Des Moines (Iowa) State Register, an 
architect of that city “‘is engaged on plans for the high- 
est church in the world, at Naina Tal, India. It is to 
stand on the Himmalayah Mountains, on a point 6,500 


000 , or a total of $11,200,000 ital stock | 
OF thetcomspeny being $6,000,000. ‘The Sit Pullman 


car was built twenty years ago, and was run on the 


| Chicago & Alton Railroad. feet above the level of the sea. The directions state that 
The capital invested in all the railroads of the globe | the rainfall there is from one hundred to one hundred 
exceeds $15,500,000,000. These roads, according to the | and ten inches, and consequently the building must have 
statistics of Professor Neumann-Spallart, require 62,000 | wide projecting roofs and verandas, but no heating 





locomotiv: 112,000 and 1,500,- | ap tus. The details are curious as showing the 
000 aoe ne Konually 1,600,000,000 tons of difference in climate between that distant land oan our 
| merchandise and 1,500,000, passengersare conveyed | Owr.” 


transit | A meetin 


of parties interested in the buildi of 
A bill was passed in the session of the Florida Legis- | the pro) s held 


new Music Hall, in Buffalo, N. Y., was 


er | lature just closed, granting acharter for a railroad to | in that city week before last. It was stated thatthe funds 
eases hit Sale via St. A 


ugustine, | necessary to erect the building had been subscribed, and 
The company | that only the — of a site was under consideration. 
|is trying to secure the necessary land, and has issued | Some four or five sites are under consideration, but as 
jac to land-owners inviting them to donate all the | it is considered impossible to erect the building by the 
|land they can spare to the company to aid theenter- | Ist of December next, the committee appointed to select 
i a site have felt that there was no need for = haste in 

i 


prise. 
| the purchase. It is intended to erect the building in the 
A French writer estimates that 4,000,000 rails are | most substantial manner, and the builders will be al- 


ired every year to renew the worn-out stock on the | i F i : 
| Sedieaey ex tio aN cdeentie ten icin: huahiiod whist lowed all the time required for its construction. 
pemmagctrtn reagti mtmpmcn Showy 9 The average wear | Se ee 
Sassi em Zt, Secetek cauingies Gone — 
tes have a of near , tons, thoug! : ‘ . 
consumption of rails, ine imports, is not half ae. place where gold was 


Good coal has been found at Box Elder, twenty miles 
| north of Greeley, Col. 


| Dayton and New Smyrna, to Titusville. 





i 


is a grand railroad bui revival in Minne- 

this year will Plane sve miles of | 
in that State even 1871, which hassofar| There were 162,608,000 pounds of lead mined in the 
at the head with 458 miles. At Minneapolis there United States in 1878. 


: author Aang city acm eaae oo in | The discovery of coal in Northern California is at- 
roads north in that direction. 


and  tracting capi 
See Terri convicts are working a coal 
mine on Northern Pacific Railroad, with every pros- 
pect of success. 


peewee mines of Arizona are rich and extensive, 

' and with advent of the railroad their worth will be 

and capital, invested in them will pa —_ 

These mines are found in every of 

| Territory, and wherever they have been worked their 
made manifest. 


ness has been 
Essex ining Co y, now running the old 
gold mine i . N. H., have recently 
the water which _ in the shaft and 
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MISCELLANEOUS. 


The entire length of the boundary of Texas is 4,630 
miles, including 875 miles of Gulf coast. 


At the regular meeting of the City Council of Man- 
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Se BAR-IRON. 


| to 2 in. round and square 
Beatin X36 to 2 in. 


chester, N. H., on the 1st inst., the office of ee 
, - j 


neer was created, with an annual salary of $1 
London has long been 


rded as one of the mont | 


rega: 
densely populated cities in the world, but New York 1s | 


far ahead of the great metropolis in this respect. In 
London there is but one district where the B gen 
is as great as 175,000 to the square mile. e Fourth 


Ward, of New York, has a population of 290,000 (#) to _ 


the square mile. 


The Sundry Civil Appropriation bill consolidates the 
Hayden, Powell and Wheeler geological and - 
phical surveys of the Territories into a single bureau, 
which is made a part of the Interior Department, with 
a Director, whose salar 
Hayden and Major J. 
this directorship 


be $6,000. Dr. F. V. 
. Powell are the candidates for | 


Standard prices 
All cut spikes 25c. above 10d. 


NUTS, WASHERS, ETC. 


Soundings of the Atlantic Ocean have shown a depth | Washi 


of 18,000 feet, or about three miles anda half; those 


taken in the southern Atlantic, to the west of the Cape | 


of Good Hope, showed a depth of 27,000 feet, or more 
than five miles, and then no bottom was found. At a 
int 300 miles from the Bermudas, 5,700 fathoms of 


ine were payed out—nearly six and a half miles—and no | 


bottom found. Near the same parallel bottom was 
found at less than half the above depth. Midway be- 
tween the islands of Tristan d’Acunha and the mouth of 


the Rio de la Plata, the bottom was reached at a depth | 


of 7,706 fathoms, equal to 46,236 feet, or 8% mi 
The time occupied in running out the line was nearly 
three hours. 


PRICE LIST OF MATERIALS, 


Per ton. 

. $18.00@19.00 
17.00@17.50 
16.50@17.90 


19.50@20.00 


AMERICAN PIG, 

No. 1 X Foundry 

No, 2X ” 

Gray forge..... 
Scotcu Pie. 

Eglinton ... 

Glengarnock 

Coltness Sided la vebeceskds Uecnersate 
RG EIGN. x 5 s.50 0 tse svvess 

= Steel 


12.00@15.00 
BRIDGE AND RAILROAD IRON. i 
Wrought-iron I veams. 4 to 104 in. vce “i @2%ec 
“ n ~ 12 in ...-@3 
3@3%4 


sO3he 
Ses 
2 403 

Gate 


trac ot eae Ui % 
spikes, 5 1-15x9-16 
AMERICAN CAST-STEEL. 
HOMOGENCOUS..... .. = eee e cece ccee ec eeecceveeess 
Boiler plate. .......-..c00 checseseseseus soees , 
Sheet 
Saw-plate, ee Ee vice ke sunesomed 
. gang and cross-cut. . 
circular as to size ..... 

Frog points 


Was cisike cuss cates 14@lic. 
* extra fine.... a ia "7: 
a BA. ea 8@10 


Gun or homogeneous, ......... 12@1 


ENGLISH STEEL. 
..@15 
Round machinery, cast 
Swaged, cast 
Best double shear................. 
Blister, Ist quality 


GERMAN STEEL. 
Best quality 
Second quality 
Third ” 

SHEET CAST-STEEL. 
een: vibutthanw dees sbe Salat kenputees 
Second “* 
7S . 


~ 


TRADES. 


et tt CCC: CES CCl —— 


$ $ 
A cenesescussuds wisaded i .... 2.00 a 2.75.1.75 a 2. 
mae 3.00 a 2.00 a 3. 
1.50 @ 2.25 1.57 a 2. 


1.50 a 3.00 1.75 a 3. 


Brick Mason (Fronts) 
CARPENTER 
FoUNDRYMAN ..........+ 
Blacksmith. ...............- 
WURADRNMBIEDD. os cna sons ssn esdenens a ceaslusmeomsbatasltcueesens 
Galvanized Iron Worker 
Gas FITTER............. 000000 ceeee ees +e 2.00 @ 2,50/2.00 a 3. 
see «<2 iiss. «aes tichatheben hanes 
AINTER. . .. 
PLASTERER. .. 1.50 a 2.00 2.00 
PLUMBER. . . 
QUARRYMAN .......----- 
Stone Mason 
Carver 
Pointers and Washers 
Rubber 
Stone-Cutter .... 
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gogogers yo! 
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BONER RPK 
SSSSAKSES 
eeeeeraanean 


2.00 @ 2.35 1.50 a 2.75 2 
.00 1. 


2.25 a 3.00'2.75 a 3.25 2. 


nm 
| Baltimore 


. | Fire Brick—Red Welsh. . 


| 


Scotch 


STONE. 
Cargo rates delivered at New York. 


Amherst freestone, in rough 
Berlin freestone = a 
Berea freestone - 

Brown stone "= 

| Granite, rough 

| Marble, sawed 
Dorchester (N. B.) yellow freestone 


i SLATE. 


34 0025.00 | 


Delivered in New York. 


Purple roofing slate, per sq. ft 
Green slate 


| Black slate, Penn 
| Tiles, 144 in., rubbed, per sq. ft 


CEMENT. 


$1.00a 1.10 


Heo she SSeene 
SS5SRSSSSS2LE885 


WIRE ROPE. 


Iron, 19 wires to strand, % to diameter. $0. 
r . 1 to ligin. tee 
156 to 1 
“ “ “ 2 to 
| Cast steel, 19 wires to strand, 14 
| eter 


7 1 tolin. diam. 
re 156 to 1% in. 
2 to 


“ “ oc 


7 “ 
15 per cent. discount. 


Gua, GREASE AND LUBRICATORS. 
0. 


Net 75c. | Wrought-iron tubes 
90a... pr fein BERR diate 


LUMBER. 


Prices to Contractors and Builders (Chicago). 


First ont eens eet 134 and 2 in.. 
Third clear, rig o 2 in 
“ “ n 
Select 1 in. 4 


“ 


Siding, first and clear dressed 
~ “ common dressed 


: dressed 
A stock boards, 10 to 12 in., rough 
B stock boards, 10 to 12 in 
C stock boards, 10to 12 in. . 
D or common stock boards... . 


eet Roane 


| ' 
Baltimore.’ Boston. Chicago. | Cincinnati New York. 


25 1.7 
00 3. 
25 1. 
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THE numerous changes of address of subscribers 
now daily being received by us is indicative of 
the commencement of active work. We feel con- 
fident that this season engineers will be more in 
demand than they have been for some time, and 
that, after years of dreary waiting, there isa pros- 
pect of finding congenial occupation. 


oe 

A VALUABLE table, showing the annual produc- 
tion in this country of anthracite coal from 1820 to 
1878, is published in Saward’s Coal Trade Journal, 
of the 9th inst. It shows that from 365 tons mined 
in the former year, the production had increased to 
over 21,000,000 in 1873 and to nearly 18,000,000 in 
1878. The Journal is devoted exclusively to the 
coal trade, in which it is an authority. This table 
of statistics, prepared at a great expense of time 
and labor by Mr. Saward, cannot but be of interest 
to all interested in coal mining. 


—— — oe 

THE specifications for the McLean avenue sewer, 
to be built in Cincinnati, O., are models of their 
kind. They were prepared by Arthur S. Hobby, 
Asst. Engineer in Charge of Sewers, who was 
highly complimented by the Board of Commis- 
sioners for their completeness of detail. They ex- 
pressed ‘‘ their opinion that the papers were the 
best ever produced in the Engineer's Department 
of Cincinnati.” We are in receipt of a copy of 
these specifications, which will be published for 


the benefit of the readers of ENGINEERING News tra 


as soon as space will permit. 


et 

Goon, first-class draughtsmen | do not appear to be | 
unemployed these times. We refer to men who | 
can take hold of the details of bridge construction | 
in a satisfactory way, or who can answer the fol- | 
lowing, which comes to us dated 9th inst., from | 
the Chief Engineer of one of the most important | 
railways in this State, with office in this city: 


** Do you know of a good architectural draughts- | 
man wanting employment. I have a vacancy now | 
for one. Must be a thoroughly p ractical and ex- 

rienced man, and ‘ well up i carpentery and 
iron construction detail work. 

A prominent bridge builder inquired of us last 
week fora draughtsman. From our list of appli- 
cants we were not able to supply the grade de- | 
sired. 


ee 
WHILE Free Trade principles still hold strong | 


and firm in Great Britain, in its Colonies Protec- 
tion is rapidly advancing in popularity. In Canada 
the government is pledged, by its promises at the 
last election, to a high protective tariff, which it is 
now about to put in force, and in the latest indus- 
trial venture of New Zealand in its advertising for 
steel rails to be manufactured in the colony we 
cannot but recognize a long step forward toward 


so that, as we are credibly informed, in some cities 


usually secured in a binder, and allow one man to 
pay for it. 
if they will think of the publisher once in a while, 
- and insist on every man taking a paper for himself. 
A little zeal in our behalf in that direction will 
soon show itself in the still better journal that they 
will receive each week. 


five cents) contains a paper on 
House-Drainage,” 
the Institute of Architects and 
Club of St. Louis, March 10, 
E. £ ewer Commissioner. 


engineers in the country, and whatever he has to 
say on the above subject may be considered as the 
result of careful, intelligent study and long prac- 
tical experience. 
and, being already accessible, will not be repro- 
duced in this journal. 
follows : 


| stances will admit. 


, quick as possible, and where it is inside should be 


| Americans, 
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from the coast to the capital of King Mtesa ; 
country that has to be staked out on the 
gular system,” and granted to numerous railroad 
companies, ‘‘every other section for a hundred 
miles on each side of the line ;’ what work for 
surveyors laying out future cities, and for engineers 
in building roads between them ; and then the 
activity everywhere that follows the iron-horse, 
which would be sure to bring money to the pockets 
of the enterprising pioneers. We think that engi- 
neers are eminently fitted to be pioneers; indeed, 
their business is largely of a pioneering nature, 
taking them often far in advance of existing civil- 
ization and society ; and as the profession of civil 
engineer captivates a large percentage of its mem- 
bers by the life of adventure it holds up to their 
youthful vision, we recommend Africa as a 
good place to emigrate to. One live Yankee can 
locate and build more miles of railroad in a given 
time than any five Englishmen, and in the race 
for business the former will as undoubtedly win as 
he always has done heretofore. 
etter em 
THE ANNUAL CONVENTION OF THE AMERI- 
CAN SOCIETY OF CIVIL ENGINEERS. 


the 


wenty or more interested men will scan carefully * rectan- 
he pages of this, their favorite journal, which is 


We will be obliged to City Engineers 


——_>- =—_—_ -—_—_~ 

THE St. Louis Republican of the 6th inst. (price 
“The Elements of 
read before a joint meeting of 
the Engineers’ 
by Robert Moore, C. 


so 
Mr. Moore is one of the most eminent sanitary 


The paper is two columns long, 


The writer summarizes as 


The Annual Convention of the American Society 
of Civil Engineers will be held in Cleveland, com- 
mencing o1 June 17 next, and we think it is not 
too early to call the attention of those of the mem- 
bers of that society who read this journal to the 
necessity of so arranging their business that they 
may be prepared to attend the Convention at its 
opening. 

We think we are safe in asserting that the Con- 
ventions of the past two years, held respectively in 
New Orleans and Boston, have done more toward 

.making the members of the Society better ac- 
quainted with each other, and furnished the op- 
portunities for a freer interchange of views upon 
professional subjects, and also for seeing several 
of the great cities of the Union, with many im- 
portant public works of interest to all engineers, 
than all the other annual meetings of the Society 
together. Judging from the satisfaction expressed 
bv all who have attended these Conventions, we 

cannot but think the time and money iavested in 
the brief holiday, so rarely enjoyed by the very 

grave and practical profession of engineers, was 
well expended, and we do not doubt that the meet- 
ing this year will outrival in numbers any of its 
predecessors. We hope it will, because we think 
that in no other way can the Society so well ex- 
hibit its strength and its importance than by bring- 
English, French, Belgians. Germans | ing together for a few days so many men who are 
and Italians are rummaging the hitherto unknown | intrusted with the administration of large and 
interior of the great continent in search of cus- | important interests throughout the country, and 
tomers for their old and shelf-worn stocks of goods, | who, by the respectability of their appearance, and 
and it may be taken for granted that before many the importance of their discussions, cannot fail to 
years have passed every well-organized household impress favorably all thinking people with whom 
in Africa will be thoroughly equipped witn Ameri- they become for the time associated. 
can churns, cooking-stoves, spring ‘‘ulsters”’ and There are comparatively few, even among the 
‘* pull-backs,” to say nothing of sewing machines most intelligent of the American people, who 
and the myriad other ‘“‘ necessaries ” that the aris- know of the existence of the American Society of 
tocrats of the ‘‘ Dark Continent” will covet when | Civil Engineers, or if they do, they do not know 
brought to their notice. Already the English have, what sort of a society it is, what its purposes are, 


‘By way of summing up what has been said, we 
may now bring together the various requirements 
to which every house-~drain should conform into 
the following maxims: 

‘* 1. The house-drain should not leak. 

2. Its grade should be as steep as the circum- 


*“*3. It should be taken outside the house wallsas 


made of cast-iron. 
‘*4. Outside the house it may be made of vitrified 
c lay <P e8 jointed with pure cement. 
ef he smallest pipe that will do its work with- 
out c sheokcietes 3 is the best, and for all ordinary cases 
a six-inch pipe is more than ample. 
“6. All kitchen slops or grease of any kind 
should be kept out of the main drain by a grease 


Pp: 3 ; , ‘ 
‘7, Outside the house in the main drain there 
should always be one or more traps so arranged as 
to disconnect the air on the house side trom that 
| of the public sewer, and these traps should be made 
| ac -cessible by a man-hole. 
‘8, The soil-pipe should be 
| roof. 
‘9. There should in all cases be an air-inlet be- 
tween the house and the first disconnecting trap. 
‘© 10. Inside the house there should be a trap under 
every fitting. 
‘11, All pipes and traps should be so placed as to 
| admit of easy inspection and repair. 
ae 
THERE isalready a good deal of activity among 


the principal trading nations of the globe in regard 
to supplying the prospective wants of the Africans. 


carried above the 





Protection. Otherwise, with the danger of being 


beaten by the competition of English rail makers, | 


the prospect of any men venturing their capital | 
and labor for the benefit of the New Zealanders is 


with characteristic promptness, assumed to ve the | whether it is a Mutual Life Insurance Society for 
| commercial owners of Africa; they have inaugu- | _ Engineers or a mere club similar to other agsocia- 
rated a Livingstonia Company, which has steam- | tions to be found in every large city ; and without 


|ers on the Zambesi, trading some 800 miles up | 





toward Lake Nyassa, and they have gone into | 
highway building, their roads costing from $25 to | 
$50 per mile. Mr. Jas. Bradshaw, of Manchester, 
is the great apostle of British commercial interests 
|in Africa ; he estimates the population “in sight” 
| at from 200,000,000 to 400,000,000 (a trifling differ- | 
hace iis come }ence, but of no account), and thinks the supply 

THE City Engineers to whom this journal goes |of the wants of so many human beings ought 
each week (and there is scarcely a city of any size to insure the future of English industries for | 
in the United States or Canada to which it does a century to come. 


rather slim. We may look, then, for aprobibitory | 
tariff in steel rails in New Zealand being made a) 
party to the contract ‘between the government of 
the colony and the experimenting capitalists who | 
secure the making of the 100,000 tons advertised | 
for in another page of this journal. 


He advocates a big com- | 


some considerable display of numerical force and 
interest in the discussion of papers which can be 
heard from, very few people ever will know of the 


| Society. 


We believe in advertising, not only for mer- 
chants and manufacturers, but for individuals and 
societies. We believe especially in engineers ad- 
vertising, and we do not for a moment doubt that 
| the men whose names are made most familiar to 
the public will find more of what there is to do 
than the men who are never heard of. Engineers 





not go) can contribute very materially to our in- pany, railways, river improvements and all | 
come by calling the attention of contractors to the the accessories of successful trade. It required | 
notes of business in which they are interested American enterprise, pluck, ingenuity and per- 


which we publish each week. At present the cus-| severance to open up to the world the in-| 


tom among contractors is to drop into the City | terior of the African Continent, and we have no 
Engineer’s office on Mondays or Tuesdays, and, | doubt that Americans will be the most successful 
from the one or more copies of ENGINEERING competitors for the African trade. Think of the 
News taken in the office, gather what they want, | real estate speculations on the banks of the Niger, 





| need to make money now ; in the “ better times” 
| that are at hand they must let it be known 
|who they are and where they can be 
found when wanted; they are the proper persons 
to point out to the general public the need of a 
water supply and how it may best be obtained; a 
system of sewerage that will lessen the death rate: 
improved roads and how to make them, and many 
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other improvements that an increasing popula- 
tion and advancing civilization demand. The ed- 
ucated engineers and surveyors should crowd to 
the wall the ‘‘ incapables” of the profession until, 
by the “ survival of the fittest,” the numbers are 
reduced toa paying basis, This ‘natural selec- 
tion” ought to be brought about by the American 
Society of Civil Engineers drawing to its ranks the 
leading men of the profession, keeping the stand- 
ard of qualification high, letting its influence be 
felt upon the legislation of the country, and by 
every legitimate means seeking to control for its 
members the engineering work of the whole 
Union. By a persistent and wise aggressiveness 
it can in time accomplish this result. Small local 
societies have already been established in several 
of our cities; they answer a very good purpose in 
keeping alive a local acquaintanceship among 
their members, but it must be to one great over- 
shadowing association of the leading engineers of 
the whole country that outsiders will look when 
any particular professional assistance or informa- 
tion is desired. 

The Annual Convention of the American So- 
ciety should be made the occasion of a grand rally 
of engineers, who ought to come prepared to dis- 
cuss intelligently the important papers that have 
been published in the Transactions during the year 
preceding, and that may be submitted at the Con- 
vention; to make the acquaintance of fellow mem- 
bers; to view with interest and profit the public or 
private works that may be in the programme of the 
local committee; to compare ideas and opinions, 
and to feel that as members of a great and influ- 
ential society they had an important mission 
to perform in behalf of the whole profession to 
which they belong. 

Cleveland is one of the finest of our lake cities, 
and possesses many important engineering works. 


It isa considerable railroad centre; it has an ex-| 


tensive and costly public water supply system; the 
largest viaduct in the country, and other objects 
which the very efficient locul committee know will 
be of interest to visiting members. This committee 
was organized some time ago, and the names of 
the men who compose it are sufficient to insure a 
thoroughly organized programme of meetings and 
exoursions that cannot fail to give satisfaction to 
every visitor. 
Convention will witness the largest assemblage of 
Civil Engineers that has ever been seen in this 


country. 
> +0 > oo 


HYDRAULIC COAL-SHIPPING HOIST, 


Many appliances have been devised for shipping 
coal ina more expeditious and scientific manner 
than that of lifting the coal-truck by a crane from 
the quay and tipping it into the hold of a vessel to 
the damage of the coal and the truck, and the 
danger of all concerned. These have all, more or 
less failed, as they are incapable of discharging an 
ordinary coal train as it arrives on the quay, com- 
posed, as it always is, of every description of 


It is to be hoped that this coming | 
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points and turn-tables for sorting the trucks, and 
the labor in working and looking after these will 
be dispensed with. It is estimated that with two 
horses and drivers and a boy to manipulate the ap- 
paratus, 1,500 or 2,000 tons of coal may be shipped 
in a day without ditticulty. An illustration of the 
apparatus is given in The Eugineer of March 28. 


THE PROVIDENCE (R. I.) CORNISH ENGINES. 


When the average citizen begins to talk wise 
upon engineering subjects, he.usually makes a fool 
of himself. We were waited upon three several 
times in Chicago by different grave committees of 
one, each armed with a huge manuscript and a 
huger pile of personal arguments, to prove that the 
South Pumping Engine in the Chicago (Northside) 
Water-Works was in daily danger of toppling over, 
and carrying with it dire destruction and loss, an 
that in the cause of humanity and the safety of 
the water takers of Chicago, the engineers ought 


to be removed and precautions for insuring the | 


| safety of the engines at once adopted. 
That was in 1876. At last accounts the engine 
was as ‘‘plumb” as ever it was, and performing 


its daily labor without any apparent extra effort; | 


Cregier was still on duty; and Chief Engineer 
Chesborough had been advanced to a higher posi- 
tion in the administration of the city public works. 


There was a good deal of a row also about the new | 


Custom House, and it was gravely asserted that it 
would all come down ‘‘ with a run” some day. 
Experts examined it, bored some holes, looked wise, 
ordered a corner to be rebuilt, pocketed a good 
| fee, and the public slept easy again. Another 
time it was the Water-Works ‘‘ crib,” about which 
‘the morning papers spread an alarming report 
and prophesies of danger; an expert examination; 
| fees; and the good people of Chicago felt secure 
| in their usual supp!y of pure water. 
The neighboring city of Providence, R.I., is 
| provided with an extensive and varied system of 
water supply. It has more styles of pumping 
/engines than any other city in the country, and 
/no expense has been spared to obtain the best of 
‘each. Imagine then the consternation that the 
| appearance of the following jeremiade would cre- 
ate in the minds of the citizens concerning the 
| noted Cornish engine at the Pettaconsett station: 
‘*The prophecy that the ‘ elephant’ would ‘ dun- 
|der down’ its palace has proved correct.” ‘‘The 
Cornish elephant has knocked the palace about its 
ears.” ‘* The foundations of the building are badl, 
cracked, and have settled unevenly.” ‘‘The build- 
ing is practically a ruin as to all the purposes of 
its erection. Its walls are fearfullycracked * * 
one of them nearly its entire length.” ‘‘ This enor- 
mons elephant is now flat on its back, with its le 
lin the air.” ‘‘It — engine] has knocked the 
splendid and costly engine-house, figuratively 
| speaking, into a ‘cocked hat.’” ‘ It could only 
be run with exceeding care, at about six strokes 
| per minute, and the building will not now permit 
| of even that number.” ‘Tumble it out of doors 
; and sell it for old iron.” * The whole revelation is 
| something quite frightful,” etc., etc. 
| A reporter from the Providence Journal at once 


wagon which the ingenuity of railway officials and | interviewed all the people who were supposed to 
colliery proprietors can suggest. Mr. Graham have any correct information upon the subject, 
Smith, C. E., of 6 Westminster Chambers, London, | and the result of his investigations are summed up 


S. W., has now invented an apparatus which, we | 45 follows: 
are informed, he is desirous of introducing in this|_ ‘‘ The angina ere  eeenbenees ee if —_ 
: re : |ing on a reliable foundation, wo en 

weary, a - aapgenanay a ed capable of doing all that its projectors claimed for 
discharging a train of whatever description of it. The house is still standing, to all appearances, 
wagon it may be composed without any previous | as firmly as the City Hall itself, and in all proba- 
arrangement or sorting on the quays and without bility will continue to stand for an_ indefinite time | 
intermission. On the rising and falling platform  ©me- Intelligent judgment indicates that for | 


; a nominal sum ($500) the only defect about the | 
he places a turn-table worked by hydraulic power, establishment can be corrected, the only difficulty | 


so that it does not matter which end the wagon in the matter being the possible embarrassment 
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cheap a plan as that suggested by Mr. Shedd, or 
some other, before making the proposed sacrifice. 
They will hardly appreciate, we think, the croco- 
dile sympathy so noisily expressed in their behalf, 
when it simply cloaks a scheme for the wholesak 
and reckless destruction of their property. 

**In conclusion, we believe it may be stated 
without fear of contradiction, that no other work. 
in this country have required so small an expendi- 
ture for repairs, as a whole, in proportion to their 
value and extent, and in the same length of time 
as have ours since their construction.” 


The City Engineer, Mr. Gray, isa man of tried 
experience, and undoubtedly is quite qualified to 
make all necessary repairs upon the foundations of 
the much-abused engine ; the ‘ multitude of coun- 

‘sel” may as well go on with their trading in poli- 
tics and prints, of which they possibly know more 
than they do about pumping engines, the care of 
which they may safely leave to their proper guar- 

| dians. 


> ++ > 0+ 


PERSONAL. 


At the town election in Boulder, Col., on the Ist 
'inst., Frank Pound was chosen Superintendent of 
| the Water-Works. 


President Hayes has nominated George H. 
Smith, of Nebraska, to be United States Sur- 
veyor General for Nebraska. 

At a recent meeting of the Water Board of 
Natick, Mass., J. W. Morse was elected Superin- 
| tendent of the Water-Works for the ensuing year. 


A recent cable dispatch from London, England, 
states that Edwin Clark, C. E., the celebrated con- 
tractor, who until lately has conducted business 
|in that city, under the firm name of Clark, Bur- 
| chard & Co., has failed. His liabilities are esti- 
| mated at £760,000. 

At the caucus of the Allegheny (Pa.) Councils, 
held in that city on the 7th inst., H. C. Richmond 
was nominated for Superintendent of the Water- 
Works of that city. Mr. Richmond held this posi- 
tion during 1876 and 1877, being succeeded last 
year by William H. Faulkner, C. E. 

Professor Francis A. Walker, of the Sheffield 
Scientific School, Yale College, has been appointed 
superintendent of the national census; Col. C. W. 
Seaton, of New York, is his chief assistant. Prof. 
Walker has also recently been confirmed as one of 
the Railroad Commissioners of Connecticut. 

Prof. Chas. E. Greene, of the University of 
Michigan, at Ann Arbor, Mich., has begun the 
survey of the proposed extension of the Toledo & 
Ann Arbor Railway to Pontiac. He is accom- 
| panied by his class in civil engineering, who thus 
/have an excellent opportunity to benefit them- 
'selves by practical experience. 

Robert L. Harris, C. E., has been appointed 
Chief Consulting Engineer in charge of the work 
of construction upon the Boston, Hoosac Tunnel 
& Western Railroad, in place of T. Haskine Du 
Puy, C. E., resigned. The office of the Chief Con- 
sulting Engineer will hereafter be located at North 
Adams, Mass., instead of at Boston as heretofore. 


Pinto, a Portuguese explorer, has crossed the 
continent of Africa. Of 400 followers, with whom 
he started in October, 1877, only eight survived 
the journey. Pinto writes his government that 
he has saved all his papers, comprising “twenty 
geographical charts, many topographical maps, 
three volumes of notes, meteorological studies, 
drawings, and adiary of the complete explora- 
tion of the Upper Zambesi with its seventeen cata- 
racts.” 


CORRESPONDENCE. 


tips, or in what position it is run upon the hoist. 
If a hopper wagon, it discharges into a central 
shute. The arrangement of shutes, one within the 
other, is very ingenious, and the same may be said 
of the method of balancing the tipping table on 
two centres. The shute, discharging into the hold 
of the vessel, is supported on a universal axle, by 
which means it can be adjusted to any position, 
and is not liable to damage from the surging or 


| arising from a surplus of non-professional opinions 
as to the best methods of procedure. It seems to | 
be purely a case for engineering skill and judg- | 
ment, 


BURLINGTON & SOUTHWESTERN RAILWAY 
Co., CHIEF ENGINEER’S OFFICE, 
@ToNn, Iowa, April 6, 1879. 
‘* And yet there are people (to whom the mere | EprroR ENGINEERING NEws: 


l 


mention of the Cornish engine is like sha a 
rag ata mad bull), who, without knowl 
of the facts, or caring to know them, are loud in 
their demands that 
| shall be bounced upon the ‘ scrap heap.’ 
‘There are also intelligent taxpayers, as we be- 
lieve, who are sup to have some interest in 


e engine, sound though it is, | 


movement of the ship into which coal is being dis- 4),;, matter, and who cannot afford to create acra 
charged. There will be a great saving in first heaps for partisan or revengeful purposes. Such | 
cost, owing to the absence on the quays of sidings, | may be inclined to think it worth while to try so | 


| I want to build several arch culverts on the line 
'of our road, and as frost-proof stone is not obtain- 
able along the line, I was contemplating using 
brick. I shall be pleased to hear from any engin- 
eer who has used if i» stich work and has had a 
chance to examine it after several years of wear. 
H, A. SUMNER, 


Chief Engineer. 


Yours truly, 
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AMERICAN SOCIETY OF CIVIL ENGINEERS, ) 
104 East TWENTIETH STREET, - 
New York, April 9, 1879. | 
EDITOR ENGINEERING NEws: 


The Eleventh Annual Convention of the Ameri- 
can Society of Civil Engineers will be held at 
Cleveland, Ohio, beginning June 17, 1879. Special 
arrangements in detail will hereafter be announced. 

Respectfully, JOHN BoGart, Secretary. . 


AMERICAN SOCIETY OF CIVIL ENGINEERS, } 
104 East TWENTIETH STREET, - 


New York, April 10, 1879. | 
EDITOR ENGINEERING NEws: 


A meeting of this Society will be held on 
Wednesday, April 16, 1879, at 8p. m. <A paper by 
Edward P. North will be read, entitled ‘‘ The Con- 
struction and Maintenance of Roads and Side- 
walks, with Observations on Pavements of Gran- 
ite, Macadam, Wood, Asphalt and Mastic, Ameri- 
can and Foreign.” The subject will be discussed. 

Respectfully, JOHN BoGart, Secretary. 


TIMBER IN MARINE WORKS. 











BY C. GRAHAM SMITH, C. E. 
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Again referring to the Bell Rock experiments, it 
is seen that the only timbers which appeared to 
stand for any length of time in their natural state 
are beefwood, teak and greenheart. The supply 
of the first of these is limited and not to be de- 
pended upon, while the second is too costly to be 
employ in engineering undertakings of any 
magnitude. Greenheart therefore alone remains 
for consideration. This timber is regularly im- 
ported, but its price varies considerably, as the 
supply is often not equal to the demand. Balks of 
greenheart usually have some amount of wane 
upon them, and invaribly have *‘ snapped” instead 
of square ends, and they are generally found to be 
split for some few feet at the ends. With a view 
of preventing this as much as possible, it is advis- 
able when storing this timber to whitewash it, 
and in some cases to bind it round with hoop iron. 
If proper precautions are not taken in passing it 
through the saws it may split from end ioend. and 
when being cut into planks of say 2 in. in thick- 
ness it will frequently break across quite short. 
To avoid these evils it should always be *‘ cramped” 
behind the saws, and before cross cutting it should 
be hooped. Taking all these circumstances into 
consideration, it may be estimated that its cost is 
quite doubled before it is converted into the neces- 
sary scantlings for actual use. It is of a dark 
greenish or brownish color, strong, tough and 
elastic, and to be obtained in long, straight, sound 
logs, varying from 30 ft. to 50 ft. in length and 12 in. 
to 18in. square. Logs have been imported 60 ft. in 
length and 24 in. square, but such a size is rare and 
not to be obtained excepting at a very bigh figure. 
The price asked for the particular parcel referred 
to was 10s. per cubic fooc in the rough, which was 
nearly if not quite double the price of ordinary 
sizes at the time. 

Greenheart has been employed at the Liverpool 
and Birkenhead docks in all manner of positions, 
and as far as we are aware, it has never yet been 
attacked by any of the many species of pests which 
exist and freely eat pine and oak when immersed 
in the Mersey. As an instance of this a clough 
paddle may be cited, constructed many years back 

ly with oak and partly with greenheart. The 
atter remained untouched, although the oak was 
eaten and completely destroyed by the Limnoria. 
Mr. D. Stevenson, however, found that at Wick Bay 
some of the greenheart in a staging which had 
been in use there from two to four years was 


attacked by the Limnoria throughout the whole | 


surface extending from about low-water mark to 
the bed of the sea; and he likewise found that the 
Limnoria commenced to perforate piles of the 
same material in the steamboat pier at Salen, in 
the Sound of Mull, within four years from the 
time of its erection. Referring to his statement of 
the above facts, he observed,* ‘‘ It seems necessary, 
in connection with my former notice, to make 
known the fact that greenheart, as now imported 
and generally used in marine works, is not, as was 
hitherto supposed to be the case, wholly proof 
against the Limnoria Terebrans, su ng perhaps 
increased care in its selection, although I believe 
it must still be regarded as the most durable timber 
that can be employed in such works. It is alimost 
unnecessary to add that these observations refer 
to localities where the timber is e to what 
may be termed sea-water, and to situations 
where, from the admixture of fresh water or other 


causes, the ravages of the Limnoria. are greatly 
mitigated or al ther unknown.” When it is re- 
membered that t observations were made by 


an engineer of standing, they cannot but be treated 


sn of Royal Society of Edinburgh,” Vol. viii., 





| ‘Minutes of the Institution of Civil Engineers 
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with the highest consideration; yet after carefully 
weighing the whole of the evidence, the sole con- 
clusion that can be arrived at is, that, ‘* exceptions 
prove the rule.” Greenheart may be considered as 
a perfect specific against marine insects and a ma- 
terial which may be employed with the greatest 
confidence in marine works. 

The jarrah, or Australian mahogany tree, is said 
to be possessed of like virtues. Although abundant 
in Western Australia, it is to be regretted that it 
has not been employed to any extent in this 
country, as, should all that is stated about it prove 
true, an increasing trade with an important colony 
would in all ener ed result, and engineers 
would possibly be provided at a cheap rate with a 
material which they are much in want of at the 
present time. In the Australian colonies ships 
constructed with this timber are said to sail for 
long periods without being coppered. A com- 
mittee of the Legislative Council of South Australia, 
when reporting on the ** Port Bridge,” the piles of 
which were jarrah and the struts and braces of 
other timber, remarked that the latter ‘‘ were found 


‘to be riddled with the Teredo and other marine 


insects and the iron rusted away, while the jarrah 
piles remained unscathed and as sound as on the 
day they were driven.” Government official papers 
of Western Australia record the removal of per- 
fectly sound jarrah piles after being placed in 
localities infested with the Teredo for periods of 
over thirty-five years. The jarrah tree attains 
very large size, but when of any great age it is 
generally faulty in the centre; nevertheless sound 
timber can be had from 12 in. to 20 in. square and 
from 30 ft. to 40 ft. in length, which dimensions are 
amply sufficient for engineering purpose. The 
wood is close in texture and of a reddish-brown 
color, but not nearly so strong or elastic as green- 
heart; in fact, it is somewhat liable to give way 
suddenly under a breaking load. It is not suffi- 
ciently well known to warrant anything very defi- 
nite being written concerning its strength, but at 
a rough estimate, it may be 
taken to have about the same 
transverse strength as good 
ordinary Baltic fir. 

Although accounts are to 
be found of other timbers 
which in their natural state 
will withstand the attacks of 
marine insects, there is noth- 
ing sufficiently well authen- 
ticated to be worthy of notice. 
We must therefore now turn 
our attention to Bethell’s 
method of creosoting timber, 
a patent for which was grant- 
ed in 1838. The jetty at Leith, 
commenced in 1840 and fin- 
ished in 1854, was for the most 
part constructed with creo- 
soted timber. Mr. A. M. Ren- 
dal stated before the Select 
Committee on Leith Harbor 
in 1860 that, from the ex- 
perience he had had at that 
port, he limited the life of 
fully creosoted timber sub- 
merged in its waters to 
about twenty years. The only authenticated 
record of creosoted timber having rewained in- 
tact and free frum the attacks of worms for a 
yeriod of twenty years or more is probably that to 
»e found in the ‘* Minutes of the Institute of Civil 
Engineers, 1858-9,” vol. xviii., page 438, where Mr. 
T. E. Harrison remarked that the entrance gates 
of the Monkwearmouth Docks at Sunderland, 
which has been constructed of yellow pine, creo- 
soted twenty years previously by Mr. Brunel, were 
quite sound, while portions of Kyanized timber 
used on the same works were attacked by the 
worm to a considerable extent. Now, although 
this may be the only recorded instance of creosoted 
timber having stood twenty years, it by no means 
implies that the same material has not in many 
other localities withstood the attacks of marine in- 
sects for even a longer period. In fact, if = 


searched, records will be found of creosoted timber 
having stood for ten or twelve years, as at Lowe- 
stoft, and been in a perfect state of preservation 
at the time of the record being made. In the dis- 
cussion referred to, in which Mr. Harrison spoke, 
some rather contradictory evidence was given by 
Mr. David Stevenson, who remarked that at 
Scrabster Harbor, Caithness-shire, the worm at- 
tacked timber when black with creosote. Hestated 
that the wood was properly imp 
of oil per cubic foot, and that the worm entered 
the wood through the creosote, and that its ravages 


were very distinct in the blackened part, and he | 


further remarked that ‘* the onl 


new fact he de- 
sired to draw attention to was 


the blackened 


or creosoted portion of the timber was actually 


eaten by the worm, a circumstances which had 


never before come under his notice.” We do not) 


for one moment doubt the of Mr. 


| Stevenson’s observation, but we may consider his 


statement that the wood was properly 


This cut was made from 
season (1877) in the Gulf of M 
of the block was creosoted for this experiment. f 
was entirely riddled by the Teredo navalis, up. to the edge of the creosoted portion, 
but that the destructive marine worm carefully avoided. 


with 10 lbs. | ~ € 
| on about 100 separate pieces of wood 


| @Olonne. Each of these pi 
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open to question, for as far as we are aware his 
experience is entirely at variance with that of 
English, Belgian, French and Dutch engineers 
with creosoted timber in localities in which the 
sea-worm exists to a greater extent than at 
Scrabster. 

In a memoir by M. Auguste Forestier on the pres- 
ervation of timber, etc., Annales des Pont 
Chaussées, of France, No. 182, pagé 320, will be 
found a full account of the experiments conducted 
by M. Crepin, engineer-in-chief Ponts et Chausses 
a Liege. Toward the latter end of 1857, he im- 
mersed at Ostend three pieces of fir timber im- 
pregnated respectively with No. 1, 7.13 Ibs.; No. 2, 
16.18 lbs.; No. 3, 12.4 lbs. of creosote per cubic foot, 
and one piece in its natural state. In fifteen 
months’ time this latter prece was much eaten by 
sea-worms, but on sawing up the three creosoted 
specimens they were found to be entirely free 
from their attacks. Before placing these in the 
water a second time, the surface of the pieces No. 1 
and No. 2, which had been exposed by the saw, 
were protected by mailietage, but in No. 3 the saw 
cuts were left exposed with a view of ascertaining 
if the worm would attack it in those parts. In 
1860, or about twenty-nine months after being 


s et 




















a piece of pine-slab, partially creosoted and exposed one 
> art Only the darts coleeed portion on the right side 
The rest of the block, untreated, 


immersed, they were again examined, when it was 
found, as anticipated, that the worm had eaten 
those portions of piece No. 3 which were exposed 
by the saw, and to which the oil had not reached. 
In July, 1862, or nearly five years from the time of 
immersion, a few worm-hples were discovered in 
yiece No. 2. in a portion of the wood which had not 
mn properly creosoted, but the worms had not 
lived. No. 1 was found to be perfectly intact. 

In 1861, M. Crepin had placed at his disposal, by 
the Belgian Minister of Public Works, fifteen 
pieces of timber creosoted almost to saturation 
with 27.28 lbs. of oil per cubic foot. These were im- 
mersed in June of the same year and twelve 
months afterward three pieces were found to have 
been washed away, but the remainder were per- 
feclty sound, and did not show the slightest trace of 
the sea-worm. Two of these were placed aside and 
the remaining ten re-immersed. In Sept., 1867, or 
more than six years from the first immersion, the 
whole of these were found to be completely free 
from the attacks of the sea-worm, and tobe in every 
way ina perfect state of preservation. These results 
certainly tend to demonstrate that when timber is 

roperly creosoted it is proof against the Teredo, 
but that when improperly or only partially creo- 
soted it is only preserved from their ravages for a 
limited period. This opinion is still further sub- 


stantiated by M. Forestier,* who made observations 


gern in 
at the point of 
the port of Sables- 

has a history of 
its own, which to give in would ire more 
space than we have at our disposal. Suffice it to 
say, therefore, that four pi of fir, creosoted 
with a questionable amount of oil by the Midland 
| Railway Company of France, and submerged at 
eee. in March, 1862, were found on ex- 


* Annales des Pont et Chaussées, France, No. 182, p. 344. 
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amination in February, 1864, to be much attacked 

by the worm, one piece having as many as twenty- 

four worm-holes in it. They were found to be so far 

eaten in November, 1866, that they could only be 

considered as hors de service. hile four other 

pieces of similar timber, creosoted by the Minister 

of Public Works of Belgium, with an average of 

21.45 Ibs. of oil per cubic foot were perfectly sound, 

one piece alone having been attacked by two 

worms, which had only attained a diameter of one- 

sixth of an inch, and were found dead in the in- 

terior of the wood. Ten pieces of red and other 

descriptions of fir timber, immersed in their natural 

state at the same place, from 1865 to 1867, were 

completely devoured in less than twelve months, 

and five pieces impregnated with an average of 

5.95 Ibs. of oil per cubic foot and immersed in Aug- 

ust, 1865, were found much eaten by the worm in) 
March, 1868, some of the pieces containing from | 
thirty to forty worms of a maximum diameter of | 
3¢ in., while fifteen pieces of fir timber, impreg- 

nated with an average of 20.77 lbs. per cubic foot, , 
and immersed during the same period, were in a 

verfect state of preservation. On one piece of tim- 

er, creosoted with 18.97 lbs. of oil per cubic foot 

and immersed during a period of two years, a 

number of small holes about ,yin. in depth, were 

found, which proved that the insects had been 

born upon the wood, but had been unable to pene- 

trate it. 

The foregoing results are to some extent in ac- 
cordance with the observations of the commission 
appointed by the Royal Academy of Sciences of 
Amsterdam, which carried out an extensive series 
of investigations from 1859 to 1864 upon the ques- , 
tion of the artificial preservation of timber against 
the attacks of sea-worms. This commission did 
not confine its attention to creosote, but practic- 
ally investigated the merits of eight different sub- 
stances applied to the surface of the wood, and 
six substances, including creosote, with which | 
wood may be impregna A résumé of the re-| 
port of this commission is to be found in a pam- 
»hlettby M. G. H. Von Baumhauer, entitled, ‘‘ Sur) 
e Tare et les Moyens de Préserver le Bois de ses Dé- | 
gats,” and the following is a liberal translation of | 
the fourth paragraph of the conclusions at which | 
it arrived: *‘* The only means which we can lwok | 
upon as likely to prove a true preservative against 
the havoe of the sea-worm, to which wood is ex- 
posed, is creosote oil. Yet, in the employment | 
of this means it is necessary to carefully keep ac-| 
count of the quality of this liquid, the manner in 
which the impregnation is performed, and the 
nature of the wood which is submitted to the pro- | 
cess.” The remarks contained in these few lines | 
strike the key-note of the whole question, and 
supply a text on which much may be said.—The 
Engineer. 

- > +0 > 0+ - 


SUBMARINE TELEPHONING.* 


IN THE DEPARTMENT OF DOCKS, NEW YORK CITY. 


A means of communication, direct and at the 
same time easy and reliable, is and has been a 
great desideratum by those engaged in submarine 
work. The method of signaling now employed, b 
jerking upon the life-line, although, perhaps, suf- 
ticient for ordinary work, is, at the best, deficient 
in rapidity and reliability ; and where the work is 
of such a nature, that a word cannot express that 
which the diver would report to those above, it 
becomes necessary, in order to facilitate the work, 
that some other means be adopted. 

Several attempts have been made in this direc- 
tion, but none of them resulted satisfactorily. One 
may be mentioned which consisted in introducing 
into the air supply circuit, an air-tight chamber, 
sufficiently large to admit a person, communica- 
tion being kept up with the diver through the air- | 
hose, by the assistant in the box or air-tight 
chamber. 

It has been reserved for the telephone to solve 
the problem, and by the use of this instrument it | 
has been already accomplished by several engi- 
neers with favorable results. 

Experiments were begun by the writer about | 
Sept. 1, 1878,+ to test the practicability and utility 
of the telephone in the submarine work in connec- 
tion with the construction of the bulkhead wall, 
now being built by the Department of Docks of 
this city. 

The instruments used at first were two *‘ Phelps 
Duplex” telephones, loaned for the experiments b 
the Gold & Stock Telegraph Company, throug 
the courtesy of George B. Scott, Esq., Supt. 

The ‘* Phelps” telephone is peculiarly adapted for 
this purpose, on account of its shape and size. It | 
is oval and fiat, 5 inches by 21g inches, and %¢ inch | 
in thickness (12.7 6.35 1.69 c, m.). 

One telephone was placed in the diver’s helmet, | 
and fastened in such a position, that by simply 
turning his head the diver could p 
or his ear to the instrument. The other telephone 


*A paper read before the American Society of Civil Engi- 
neers, in New York City, by Chas. Ward Raymond,C.E. » 
+ The iuea was conceiv 


| 





and ai 
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aced on the scow 
ver’s helpers. 
The connecting wires 
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which carried the air-pump | Two oe separated by about one foot of hose 
are inse! in the , ata convenient distance 
were insulated (double- from the air-pump, in this case about 15 feet. To 


covered paraffined office wire, No. 18), and passed the inside of each coupling is soldered a copper 


through the air-hose. 


wire, to which the insulated wires from the helmet 


Beginning at the helmet telephone, the two are fastened. A binding screw is fastened to the 


‘, 


SKETCH SHOWING MANNER OF MAKING CONNECTION THROUGH 


UPPER AND HELMET TELEPHONES ; 


INSULATED WIRES PASSING THROUGH AIR-HOSE. 


BETWEEN 


COUPLINGS, 


his mouth Wires pass from it through a small opening 

in the fan. air-distributer in the back of the } in the perfect su 

— the hole being bushed, to prevent wearing | sation was carried 
cov 


outside of each coupling into which the wires from 

the upper telephone are inserted, thus completing 

the circuit. 

This was found to work very well so far as com- 

' munication from the diver to his helper was con- 

cerned; but in the contrary direction it was 
‘by no means satisfactory, as it was found 
| nec by the diver, when he wanted to hear, 
' to stop the escape of air from the helmet into the 
| water, which bubbled so as to interfere with his 
_ hearing. 

__ This stopping the escape of air isdone by the 
| diver stooping over, thereby allowing the air to 
‘fill the diver’s dress, and, of course, affords only 
| temporary relief. 
| _To remedy this as far as ye a cloth tube, 

about six inches in length and of about the same 
| diameter as the escape-valve cap, was fastened by 
one end over the escape, leaving the other end free. 
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Transmitter 
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AA Bundle of soft (rom wires 
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> one Mette aoe but still not satisfactory. 
was then deci to an ‘‘ Edison Carbo 

Transmitter,” which is a noe of mi d 
| ini 8, Or, More properly, increases volume 
of the sound. This necessitated the addition of an 
_ induction coil and one cell of battery ; in this case 
a ‘‘Gravity” battery was used ; the arrangement 
| of wires and telephones remaining the same. 

& aoe —_— sallen orien Sanaeuiites is quite 
simple, a description of w is given further on, 
'and on the a i t the 
seco , or i 


hone, and 


made | degree of intensity, thi t 
ofthe ex t. Conver- 
with the utmost facility ; it 


of the wires; ps into the hose, | was not to give the diver an signal other 
ae -and through the hose until they & It was alen foun 
to carry out the capvcbunai-eten aan aecbed unt sonewe lings at which connection is made with the upper | diver cou ting his 


ber, ‘telephone. This is done as shown in the sketch. 


ee (eee een oe 
in helmet without his 
mouth to the instrumen s amdke hears pataiytie 
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therefore he could continue his work and conver- and its function not generally understood, it may by hydraulic pressure acting upward at the centre; 


sation at the same time. x not be irrelevant to describe it and its connections and floating swings. Unlimited hydraulic power 
The , induction coil and transmitter were in detail. (See Plate.) available for turning was not conducive to obtain- 
placed on a on the diver’s scow, and tther' The transmitter consists of a thin metallic dia- ing light and well-designed structures. The earli- 


occ no more rogm than would a Webster’s phragm (a), such as is used by photographers for est swing bridges were of timber; then cast-iron 
Unabridged Dictionary; the telephone in the hel- tin-types, about 21, inches (6.35 c. m.) diameter, was employed, and now they were universally of 
met occupied but little room, and, of course, was on the back of which, and in the centre, is fastened wrought-iron. The Brest Bridge, having two 


not at all in the way. a small projection (b) of some non-conducting ma- leaves, spans the largest passage crossed by any 
The practicability of the telephone for this pur- terial—glass or agate—which just touches a thin movable bridge; it turned on rollers. To the same 
was thus definitely settled. disk of platinum (ec) about 4¢ inch (1.27. m.)diame- class belonged also the railway bridge over the 


These experiments were conducted in depths ter. This platinum disk is delicately hinged at(d)to River Ouse, at Goole, which was almost the largest 
varying from 0 to 30 feet, without any perceptible a metal connection(d), with one of the circuit wires railway movable bridge; it crossed two passages of 
variation in effect: (e), but insulated from the other wire. 100-feet span each. There were several neki of 

It has been reported to the writer that ata The disk rests upon a button (f) of compressed this kind at Birkenhead. The Duke Street Bridge 
depth of 50 feet the telephone failed. I do not and finely divided carbon, about }4 in. (1.27 c. m.) rested on rollers 5 feet in diameter; it was not bal- 
know what the conditions were, but should any diameter, and 1, in. (0.317 c. m.) thick, which in anced over the centre, and was difficult to open. 
difficalty be met with at that or at greater depths, turn rests upon a metallic connection with the Athlone Bridge, over the Shannon, had rollers 
it can be easily remedied by using a second trans- other wire (g) of the circuit. The two wires (e and only 8 inches in diameter; it worked badly. The 
mitter, placing it in the helmet on the opposite |g) pass from the transmitter, one to the battery, great majority of swings turned on rollers and a 
side from the telophone, and connecting it with its the other to one pole of the primary circuit in an centre pivot, including all the large American 
own battery and induction coil—placed on deck— induction coil, the other pole of which is connected bridges; the most notable was the Raritan Bridge, 


by two extra wires running through the hose to with the battery. a double swing, with two passages of 216 feet 
two extra couplings. These four wires may be The telephones or receivers are on the secondary in width each. This bridge, which had been erect- 
small in size, and occupy no more space in the circuit. ed by the Keystone Bridge Company, of Philadel- 


hose than did the two previously k Fhe induction coil consists of two concentric phia, was peculiar for being lifted entirely off its 

I feel safe in asserting that telephones thus ar- helices of insulated copper wire; the primary or abutment supports, thus needing no wedzing up. 
ranged can be used at as great a depth asa diver inner coil (BB) consists of a stouter and shorter To this class belonged, also, the tilting bridges gen- 
can work, if not at a greater one. _ wire than the secondary or outer coil (CC), which erally adopted in France, at Dunkerque, Grave- 

It may not be out of place here to mention a is made of very long thin insulated wire. A lines, Havre, Cette, and Toulon. The same type 
fact, as curious as it is novel, which was told the bundle of soft iron wires (A.A) is placed inthe axis had likewise been adopted in North Germany. The 
writer by Messrs, F. Collingwood and W. H. Paine, of the coils. ae might be described thus: The whole bridge 
Assistant Engineers of the New York and Brook- The action of the coil is such that acurrent from being slightly out of balance, each leaf or the 
lyn Bridge, that attempts to signal, by whistling the battery traverses the wire of the primary coil, heavy end was set up by various methods; and 
with the mouth or fingers, were a decided failure inducing in the secondary circuit a current of when the abutment support was withdrawn, it 
in the caisson when at a depth of about 45 feet. This greatly increased intensity. dropped on two or more wheels, the main weight, 
—_ possibly be explained on the supposition that The function of the transmitter is to cause fluc- however, being carried by the centre pivot. A 
under a pressure of 2,3, atmospheres, it might be nec- tuations in the intensity of the primary current bridge of peculiar construction had been erected at 
essary to change the relative position of the fingers corresponding to the vibrations caused by the Grimsby to carry the Manchester, Sheffield & Lin- 
and tongue to produce the sound which practice in voice. This 1s based upon aremarkable property colnshire railway; it had no tail end, or counter- 
the ordinary condition of the atmosphere enables that carbon possesses of changing its resistance poise; it was anchored at the pivot, and bore with 
us to produce. And also that, in whistling in a with pressure. and this property varies directly @ pressure of 122 tons on a pair of wheels near the 
dense medium, a resistance is met which isnot favor- as the pressure. 2 ” edge of the passage. The Dutch type belonged to 
uble to the production of the sound, but which, When the thin metallic diaphragm (a) is caused those turned entirely on centre pivots. They were 
when produced, is conducted with greater rapidity, to vibrate by a sound, it presses against the pla- to be seen at Rotterdam and Velewn, on the North 
and consequently is heard more distinctly. From  tinum disk (c), which al y touches the ae Sea Canal. The girders were under the roadway; 
this it may safely be concluded that where the! button, causing it to press harder against and in a and the point of support was brought above the 
diver can speak the telephone will transmit the corresponding degree to compress the carbon but- | centre of gravity, by means of a long cone passing 
sound, As to his being able to hear at that depth, ton, thus varying the resistance, which in turn in- | UP between the girders. In those lifted ona water 


there is no doubt. fluences the intensty of the primary current, caus- centre and tilted, the leaves were slightly out of 

As regards the utility of the telephone in sub- ing it to increase or decrease as the diaphragm balance. When the centre was raised by hyCrau- 
marine works, so short a time has elapsed since its moves in or out. lic pressure, the bridge tilted so as to bear on 
introduction into this Department, that no conclu- A similar movement, of course, takes place inthe Wheels. In some cases, as at Leith and at the 
sions can be drawn, other than would naturally | secondary or induced current, which, owing to its Albert Dock, Hull, the tail end was heavier. and 
present themselves to the intelligent mind. magnified intensity, gives an increased effect in the dropped with its wheels on to a tramplate. Or, as 


Much of course depends on the nature of the telephones. (h) is a screw, which, when removed, at } arseilles, Millwall, Stobcross (Glasgow), etc., 
works upon which the diver is employed. In ex- exposes the adjusting screw (i , by which the car- the tail end was lighter, and rose in tilting till its 
tended general examinations, where the diver has bon button and platinum disk are brought into a wheels bore against the underside of an inverted 
much to report, and where any delay would be in- | proper degree of contact; (k) is a hard rubber tramplate fixed round its sweep. Thedimensions 
ex ient, its utility would be best appreciated. mouth-piece which screws into the metal case (/). and arrangements of the Leith and Marseilles 

r. Francis H. Fisher, Assistant Engineer to Mr. bridges, which were constructed in the same year 
Edward S. Philbrick, on the hea sea wall, in Nore.—In the discussion which followed the (1874) were compared. Swing bridges, relieved at 
Boston harbor, has kindly furnished me with the reading of the preceding paper on Submarine the centre by hydraulic pressure, were represented 
results of his employment of the telephone. Telephoning, the statement was made that it would by the Tyne Bridge, which was the largest and 

He made use finally of but one wire, which cost about one hundred dollars to apply a tele- most perfect in this country, having two passages 
was wound spirally around the outside of phone and the apparatus for using it, as ee of 1:0 feet each. Floating swings, as constructed 
the air-hose, and both hose and wire then by Mr. Raymond, tothe ordinary helmet and ap- by the author in Dublin, were used, one to carry a 
wrapped with canvas to protect the in- | purtenances used by divers in submarine opera- double carriage road, and the other a single line of 
sulated wire from injury. e circuit was_| tions. railway; the latter acting also as a turn-table for 
completed by attaching one wire to the helmet, _ It was also stated that the work of a diver, with | W4g0nS, 80 as to shoot them across the dock en- 
and the other end to a copper plate suspended in the ordinary means of communication, costs about | trance. The principle was to support nearly all 
the water from the bottom of the scow. A slight | three dollars per hour while he is at work. the weight on a submerged buoy, which turned on 
objection to this arrangement may be that com-'| It will be seen that the cost of the telephone and | 4 centre pivot on the bottom. These bridges were 
munication can only be kept up with the diver so | “pparatus accompanying it would soon be saved in effective, and suitable for places where the foun- 
long as the helmet is in the water; and that where decreasing the time of employment of diver. dation was bad. Traversing bridges required much 
the wire passes from the outside through the hel- a oe 0 ee aoaile pow. The larger ones were represented, by the 
met, the opening must be insulated and air-tight; | MOVABLE BRIDGES. ridge at Swansea, over the River Tawe, in which 
the wire is apt to become loose and its insulation | the heavp end wasacross the passage. In swing 
destroyed. I think the method herein described, At the meeting of the Institution of Civil Engi- | Tidges that turned on rollers by withdrawing the 
of passing the wire through the hose, much the neers, on the 11th of March, Mr. Bateman, Presi- SUPports from the long end, the tail end rose till 
better way. In this case, two wires form the cir-, dent in the Chair, the paper read was on ‘* Movable the wheels came level with an upper traversing 
cuit, are entirely out of the way, are protected by Bridges,” by Mr. James Price, M. Inst. C. E. | rail, upon which the bridge was rolled back. In 
the hose itself, and no other insulation than being The term “‘ Movable” was used as being more the case of the Millwall Dock, the centre was raised 
covered is necessary. The circuit is thus always | general in its application than any other. Such by hydraulic power, and the light end, which. 
complete, whether the helmet is under or above | bridges mostly occurred where delay of traffic was | crossed the passage, was held down by horns that 
water, as frequently happens in shullow water. to be avoided. Hence rapidity of movement and prevented its rising: hence the heavy end rose to 

Mr. Fisher testifies to the utility of the telephone minimum of repairs should be sought. There the proper level to be rolled back. There were 
in saying, “‘ The necessity of using the telephone should be no unnecessary weight; for this reason ™4®y other forms of traversing bridges. the best 
arose in providing for a thorough examination of the steel was preferred to iron as a material, saving 25 for a railway and manual power being at the Dovey 
masonry in the face of the sea wall, below water, in per cent. of the weight of the parts strained. Mov-, Viaduct. Mr. a 8 submerged caisson was 
which it was necessary to record the dimensions able bridges are divided thus: 1st, bascules; 2d, | 4/80 a traversing bridge, the wheels taking the por- 
and positions of the joints around each stone swings; 3d, traversing; 4th, lifts: 5th, pontoons. | tion of weight not ae up, running on rails 
for some courses throughout the wall. The accom-| 1st. Bascules were illustrated by the railway /@id in the bottom; it bore the same relation to 
plishment of this would have been impracticable, | bridge over the Ouse at Selby, erected in 1839. The | other traversing bridges as floating swings did to 
if not impossible, had the diver been to | largest of this kind had been opened at Copen- | ther types. The balancing of both swing and 
come up to report ; but with the telephone it was | hagen in 1867. Overhead-beam bascules were much ‘T@versing bridges should be as nearly as possible 
made in every way successful.” Mr. Fisher used | used in Holland, the beams being usually of timber. | ©V€T the centre; otherwise, particularly in the for- 
a compact form of the Bell telephone. |The author had erected a large inate tia bascule |™er, motion was difficult. The proportional 

From these and other experiments, we believe | over the Shannon, to carry a railway; the floor was | lergths of tail ends of swings varied. In the Mar- 
that submarine operations can be relieved of much | open to let the wind through when the flap was S¢illes Bridge the tail was to the passage arm as 
e , both of time and labor, by the use of the | raised; it acted well. 2d. Swing bridges formed 9.62 to 1; in the Brest Bridge, as 0.50 to 1; and, in 
telephone. And much submarine work, hereto- the most important class, and all structures | the South Bridge, Hull, as 0.40 to 1. These repre- 
fore considered impracticable, can now be carried | in Europe and in America belonged to this type. %@mted extreme and mean cases. If possible, the 
on with facility and expedition. In the caisson Double passages were preferred, as obviating heavy | COUnterpoise should form some useful part of the 
and in the mine its value would be great, especially counterpoise and stress; instances of both oc- bridge, such as cross girders and flooring com- 
so in the latter, where, should one — of the | curred in the South Bridge, Hull. Swing bridges bined, in the form of a solid cast-iron floor. The 
mine by an accident be shut off the rest, | were classified thus: Those that turned on rollers | modes of setting up the ends were various, consist- 
communication by the telephone might be pre- | only; ~~ that turned on rollers and a centre | img of wedges, inclined planes, toggles, ~~ 
ser ose he 


ved, | pivot; 
As the *‘carbon-transmitter” is of recent date, | 








swung entirely on centre pivots: th | shafts, eccentrics, hydraulic lifts, screws, et. 
on a water centre ce tilted; i salipad ; Paeenixville Bridge Company had ¢ self-adjusting 
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BOSTON (MASS.) SEWERAGE BIDS. 


We present herewith the full list of bids received by the ‘‘ Committee on Improved Sewerage” at Boston on the 9th inst., the work being for the 
construction of the Intercepting Sewers as specified. Up to the timeof our going to press we are uninformed as to whom the contracts have been awarded. 


SECTION 3, MAIN INTERCEPTING SEWER. 
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Lawrence Mc blin, Watertown, Mags.................... 
John tee gy wed ataaileaiite 

Charles Linehan, Boston 

Sanborn & Stevens, Boston 

H,. A. Carson and G, N. Weaver, Boston and Newport, R. L.. 

J.J. Newman & Co., Providence, R. I | 
W. C. Poland & Son, Boston 

R. A. Malone, Lancaster, Pa.. 
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Thomas McCann, Brooklyn, N. Y 
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SECTION 3, SOUTH BOSTON INTERCEPTING SEWER. 
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jot of the rails, something similar being used at | 


ring to supply the deficiency. The bonded water debt | be 8 cents per 1,000 gallo: abl thl a 
oe Bridge. ‘ oe ate — was a brid the village is reported by them to be $240,300. oo that in no rane shall | Sedutiaee eae, ied by 
which was a combined bascule and swing. ©; The Providen wala : “While i pa per annum than the frontage rates imposed 
first motion of the centre ram lifted it off the bear- | and Fall River Scum daily about pa poe ike ena wages” 

ings only for being swung; but it could be further | ons of water for each inhabitant, New Bedford is| Caribou, Col., which is:stated to be one of the richest 
lifted till a part of the bridge turned round a hori- | compelled to > about cane ven ions for each silver districts in that State, has a water supply which 
zontal axis; and it allowed barges to pass without inhabitant. e authorities of New fordare waking is brought by a large, well- ditch from a point 
being swung, thus saving much time. Lift bridges, | UP tothe fact that there isan waste somewhere, on a neigh! mountain, where a perpetual) snow- 
whia £ lily and allowed a for j ee _ peer ee are ordered to endéavor to ascertain bank furnishesa stream of clear cold water the year 
boats, were not common. One had been erected | saginciosn 

over the Surrey Canal, and another by the author,| The new water-works at Richfield Sm | 
which worked well and easily. The author had nstruction of which are in 


Ag 


round, to a reservoir at the head of the principal street, 
y., Some 200 to 300 feet above the preg pa it is 
a uncil | expocted at adaitiona pips wil be iid during th 
charge for many years of an i ious pontoon pig tapaen ate ae $20,000, and are built summer. Tho work” are ounel ts ake oo 
bridge, erected by Mr. Robert Mallet, M. Inst. Cc.) #oeer ‘pe ee ee reservoir down, but a royalty is paid for the 
E., which worked most satisfactorily; it was now | their assessed valuation. P. H: Baermann, formerly of | use of the supply ditch, which belongs to a private cor- 
done away with, a portion of the canal which it | West Troy, N. Y., is the engineer in charge of the con-| the The water is’ beautifully clear, and, coming 
crossed having been filled. aoa of the new works. | even in sag At ort? dg range, requires no: tee, 
= saan, eres vont np Br men gas companies of New York have offered to light 
| the street lamps of the city at $12 per lamp for a year.| , While some workmen, in this city, were engaged the 
GENER. AL INTELLIGENCE. | The burners allow five feat of oii be ammeeiee other day in making some necessary excavations on 
| hour. Alluding to this fact, the Troy (N. Y.) Press Broadway, below the Post-Office building. they found 
_ | says: “ There are about 650 street lamps in Troy which | ®t & distance of two or three feet below the pavement 
We solicit and are always pleased to publish in thése | at the New York price would cost to Ni t $7,800 per | What to be a continuous line of cedar logs, 
umns any items of interest that may be furnished us. year. The real expense is about three times that sum | but which proved to be wooden pipes made of clear 
ligase i ———- —_--— | and the lamps have three-foot burrers.” | eer voont a foot in diameter, and having a four- 


GAS AND WATER. The construction of the new water-works at Denver, | Water Com Mh h sn Shewheeed. ain oe 


Brookline, Mass., has passed appropriati ¢ | Col., is to commence at once. The new supply will be | capital 
$3, 100 a Be oe extensions to ha eee on ©" | taken from the Platte River, at a point four mes above | : 


i pure 

the city, and conaucted into the thro a twenty- was the first of 
London East, Ont., proposes to expend $10,000 in | inch main, the water being filtered at ame pumping | was derived from five ata. seeuvuse ot Beat se 
securing a water supply from the City of London works. | works, which are to be erected, before entering the | Centre stree' 


; where there was an inexhaustible 
~ : main. The buildings and pumping machinery at and a reserv ; 
co oe eo a ans Acid Ao | ent in use will remain intact and will be kept in, good street. ‘The Manhattan, Company charged “810 "rer 
duction to take effect May 1 ‘order, so that they may be put in use at any time in | house for the water and they only « ceased supplyin it to 
an 7 case of an accident to the other establishment. | their subscribers when the Croton water was hone ght 
The election in Council Bluffs, Ia., last Monday, re- Savannah, Ga., is not exactly suited with its water | to New York. At this time the Manhattan Company 
sulted in the choice of a new Mayor, who, it is stated, is supply, it being stated that the canal which lies the | had twenty miles of iron pipe laid in different parts of 
pledged to the construction of water-works. city's storage in from the river is fed about alto- = city. All the Oe ples —e laid prior to 1825, 
The Mayor of Jersey City, N. J., has vetoed a reso- | ther with surface-water, from a {point where there is | those unearthed y are still in a very 
lution to reduce the ori of water to consumers, on the | little or no current. A committee of the council, who pe eM oi. ae the introduction of Croton 
ground that this is no time to reduce the city’s income. a ao See ean vanes im Trianon Company has been exclusively a 
Marshalltown, Iowa, has settled the suit against it for of the supply basin canal ake ca od of 
infringement of patent of the Holly Manufacturing | about 1,000 feet into the deep water ork the river, where | ., The Chicago Erening Journal of the 4th inst. say 
Company in its water supply by paying $2,000. there is a constant current. It is estimated that the | ‘It ST ee ¥ to + that an Ches- 
le suarthalitown, Iowa, has gas works, but no street | 94000, and the bope i expremed tnt the Coustil wil | City Couneil to appropriate $179,000 for. the 
vem = aa PS take immediate favorable action concerning it. erection The of the 
for $20 each, and light the ps for $25 each per \ now owned by city is 104,000. gallons, 
annum. __ The City Council of Chicago, at their meeting on the or hottest weather, the 
Clarksville, Tenn., is having water-works built. There poche Finer ay feengcne gro od honey 8 Be te west Ph: era 
will be five miles of pipe, two vertical eneenate’ ted will the Of the W. 
stand pipe and 42 hydrants. The works are owne _— oe eae a, ater 
the Clar' le Water Co. Travers Daniel, C. E., is the snes — amin yours on ate aaa 
engineer and contractor. oe ae unis _ t twenty- Seal, = 
For the first time since the Holly water-works were supplied through meters 
placed in Barates Bertnga, X xn expenditures last consumption, at the rate of 10 cents per 1,000 
year were less than a for water rents, and the payable monthly, except where the consur 
commissioners call for no funds this ceeds 2,000,000 gallons per annum, then the rate 
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fact and make provision for possible contingencies. the result is—that the bridge is an obstruction to navi- A Board of Directors was chosen and the annual report 
At present the largest engine pumps 36,000,000 — gation.” eee from which it appears that the gross earnings 
e 


yd ‘or 1878, from all sources, amounted to $2,114,859.554, 
machinery, is liable to accidents which on ere bee ——- ae ee and the gross expenses of every description were 3545, 
wi ‘ the ——, of the on Hout Ri izing - ae with the followin 344.26, to which is ddded a subsidy paid to the Colom 
ae ica would be red 1 to 68,000, or 2,000,- ieaeumeoedann ° ao ean W. Smith an bian Government of $250,000, and interest on bonds 
g some ys this : Franci : 


000 less than was — durin: J .' , : ; $239,889.02, making a total of $1,035,233.28. leaving a 
winter. Wile 104,000,600 represented the “nominal Auewuts Kountze, of Kew, Bork Jenn a crefimnk et balance of profit amountins to €1,07% 20.00 
capacity e Peace wks ot al c capectty M and Wateon Parrish, of Nebraska: B.D. Hol. *8inst $1,071,683.37 net profit in 1877. 

ee ae cxmenaed pam ben cecsitahts, Smeeture teock, MA. Wading and Ml. A. Preckaad, of lows: RIVERS. HARBO 

aunresved that the Council should this year make pro. Russell Blakely, of Minnesota. panera tipmeongart 

vision for the erection of another double engine on the | Work was resumed last Monday on the Brooklyn yo New York State cavals ready to te opened. by the 
west side pump’ , 000,000 or - Bridge, and it is expected t the force will al at . * , . a oy ae 


take years to get the machinery, and by that work soon. The work stopped in February, after the ret of May. 

time it would be absolutely dangerous in case of a great cables were wrapped and painted. The nextthmgto The Cayuga and Seneca Canal, in this State, will be a 

fire in midsummer or winter to be without it. The be done will be to put on the iron bands for holding the “day canal” this Summer, navigation being open only 

engine will cost $300,000. The Commissioner asks for suspenders of the roadway, and to complete the anchor- from five a. m. to nine p. m. of each day, fendas s -and 

an appropriation of $175,000 to commence with. As ages. At the regular meeting of the trustees on Mon- all. : 

the money will come out of the water fund, there will | day, it was determined toadvertise for bids for the steel ; 4 ae a 

be no direct taxation for this purpose. The Commis- na timber necessary to build the suspended superstruc- Col. J. N. Macomb, U. 8. A., on the 3d inst., awarded 
i ture 


also asks f 125.000 for e the water the contract for removing 8,800 cubic yards of sand and 
a This, ores is also necessary. i is a much ; clay from the mouth of Salem Creek, N. J., to the yore 
stualler sum than been e led in some years. The American Bridge Company, of Chicago, has ican Dredging vom ad of Philadelphia, at 40 and 60 
The a has laid out between $300, and | suspended payment. shops are now being run cents per cubic yard. 

in 


$400, one year for water pipes, laying about forty Satching the eect On the Mumoert Thiver Bridge, te he The New York Superintendent of Public Works re- 
miles of mains. gow, on that road. The Railroad Gazette says: “Tt ig Ports the canal expenses for the year ending February 
understood that the business will be closed up. Some 1 $468,068, a reduction of $425,029 over the previous 





STREETS, DRAINAGE, ETC. unfortunate contracts, chiefly the Poughkeepsie Bridge year. The tolls received last season were 2913,348, an 

The Selectmen of Greenfield, Mass., have been in- 224 the loss of one span of Glasgow a carried crease of $112,452 over the previous year. 
structed, in their capacity as a board of health, to con- | away by a freshet, aresaid to have caused the suspen- The new Mississippi Levee bill is substantially the 
struct a sewer in that town, at a cost not to exceed | %0?- House bill which went to the Senate as it was amended. 
$8,000 Governor Robinson, of this State, recently vetoed the One of the amendments directs the River Improvement 


: ’ Commissioner to complete the surveys of the river 
Last year Hartford, Conn., spent for streets $60,178 Pomme = seoending - —~ . ae far north as the city of Alton, in Illinois. The Ce anal 
ee ee eae os: 19 for th Frank. | bridges over the Erie Canal in that city, on the round sion is to be composed, as before, of three engineer 
are appropriated for streets, and $19, orthe *rTanX- | that it strikes from the law of last year the provision re- fticers and two persons from civil life, familiar with 
lin avenue sewer extension. uiring that the bridge should be Sana with the the navigation of the river, and the effect of the over 
Brookline, Mass., at'an adjourned session of the an- | consent of the State Engineer and Superintendent of {W ee Se ae Ce Oe. Ths cen of 
nual town meeting” on the 9th inst., passed an appropri- Public Works. He does not deem it wise to allow locali- | $250,000 is provided for the payment of salaries and ex 
ation of $41,775.50 for the construction of Brook street | ties to erect bridges against the judgment of the canal P®"%®s ' “his mitial step. 
a" ee Sea ee Sige oe | authorities. gone aan Spcerensien parties 7 the 
$ ’ plans mstructi : : resol s Jn . 2S JLISSIS rer Survey » io 
system for the town. Detroit, Mich., has ved, at a public meeting, to Cc: & Ceantech US A ck aot their field _—- fi ts ; 
bond herself to secure the bridging or tunneling of the | Marci , os vork for the 
The City Council of Columbus, Ohio, have passed a river at her own doors instead of at Grosse Isle. S©#S08 on March 10, and the chiefs of parties have re- 
resolution that it is necessary to build a main or trunk Windsor, Ont., also promises to do something. [A com- turned to head-quarters in Detroit to map that portion of 
sewer for the main drainage tee: westhenstern, eoat- | mittee eppoiated at the above meeting met in Detroit on ray , ae ae 
Mes . Me s ita, Miss. e ‘r was 
egn ent wouthonsterm, portions of to city, and tas the | on the Oh tnt. ond appeiated committee to visit | Couemaity wevere for that istitade: "For two" weeks the 
well abaee > sewers, for ata lative permission to bridge the river ; acral floating ice practically stopped the navigation of the 
tion to the Council. ’ : to secure the passage of an act b the State Legislature | Tver and one of the quarter boats was sunk by a huge 
ative by the Board of Public Works of | enabling the city to issue bonds for this purpose. ] cake of ice, which crushed oe side of the bull. 
Cincinnati, on the 5th inst., as previously advertised, The Smiths’ Falls (Ont.) News of the 4th inst., states 
for the construction of the extension of the McLean that the erection of a new bridge over the Rideau at ia R. L. is eee . 
Avenue Sewer from the east end of the portion now | that place will be diseussed in the Village Council this wee ony -» is talking of building a new city hall, 
finished, north of the Cincinnati, Hamilton & Dayton week. The distance to be spanned is about 250 feet ; to cost $40,000. 
Railroad tracks to the Ohio river. The work comprises | the floor of the present bridge is 25 feet above the sur-| Blake & Lee, architects, of Des Moines, Ia., are at 
the construction of 1,175 feet of stone and brick sewer, | face of the water, which is perhaps four feet deep; the work upon plans for a brick court house for Pho nix 
ee 840 feet wa be : see ones banks of ae — are — rock, = a hand- | Arizona Territory, to cost $40,000. , 
be ins tatenel. The estimate of the a neer, Mr. Arthur  ooneiie ieee teeuetea ~ exibwerk: iers oes Dail The commissioners of Montgomery County, Ohio, 
8. Hobby. for the work. was $120,000. But two bids about 86 years ago, and is one of two rather dilapidated have appointed a committee of five citizens of Dayton 


to assist them in the selection of plans for the construc- 
= a from ee Toa & De | affairs that ought to be replaced. | tion of the new Court-house in that city. ; 

the first-named pa being $178,068.4 , and of the| At the meeting of the Board of Harbor Com-| The county of .Lorain, Ohio, voted last Monday to 
latter $121,511. difference: in favor of the latter | ™issioneis, in Boston, on the 8th inst., petitions were build a new court-house at Elyria, Ohio, to cost 875.000. 


the lowest bidd of $56,557.21. The sub | Teceived from the Selectmen of Medford for leave to| About $50,000 of the money required is already in the 
> the spetial order for the meet- | ebuild Main street bridge, in that town, and a hearing treasury, leaving only $25,000 e be raised by taxation. . 
ing of the Board on the 10th inst. The work is the most | WS ®ssigned for April 23, at 11 a. m. A hearing was It is expected that steps will be taken toward commenc- 
important in which the present Board of Public Works | had on the petition of the County Commissioners of jing work at once. 
its 


te oe ance oO} m, and excites con- Phang md Caer for jenvate ones f eo ee _ The commissioners of Licking County, Ohio, on the 4th - 
interest. es _ The pr seen wih wal be 868 feet long and 25 feet | inst. completed a contract with Mr. T. R. Tinsley, archi- 
of $1 each, the money to be used ss completion | wide, with a draw of 30 feet, and its construction has | oe ee er ee goo gg ona the aoe 
5 ‘bonds | been authorized by an act of the State Legislature. Ar- | remem on te 29th ult having but rast on ation 2 
ne ts both for and against its construction were * mee ; 
teen, twenty, twenty-five and thirty years at 5 or | feard by { 


; be a cost of $200,000. This time it will be fire-proof. Itis 
6 per cent. per annum, as the board shall determine, | se ee who took the matter under tated that the damage to the building is wobehh reater 
payable semi-annually. i | than was at first supposed. All the interior walls will 


—--0ee -— 


i allieainiak. | RAILROADS. have to be taken down to the square of the building, in- 
| 


Safine the thede. 
BRIDGES. It to etated that upward of 600-miles of new railtead |" np 


New Parliament Buildings, to cost $100,000, are to be 
The Canada Central Railway Company are contem- | will be constructed in Kansas this season. constructed at Fredericton, N. B. Fourteen competitive 


\ating the renewal of their bridge over the Mississippi A new railroad proposed is une from Chi Junction | designs have been submitted. The correspondent of the 
iver at Pakenham, Ont. in Richland County, Ohio, to connect with the Pitts-| American Architect says that, ‘‘ generally speaking, the 
Three hundred men‘are at present employed in Mon- | =" & Lake Erie Railroad at Beaver, Pa.,a distance planning is very poor, and, respecting the artistic merits 

treal at work on two bridges, one for the Grand Trunk | of 110 miles. of the designs, we would prefer saying nothing.” We 
Railway and one for the government, crossing the La-| ‘The surveys for the Eastern Railroad of Long Island have no doubt the designs are foggy affairs, which a 


httle of the brighter atmosphere of American practice 
chine have been completed, and maps of the route have been | only can clear up. The @ulane are now balan cicteaieed 


. | filed. The rs to utilize the png Ag teeee , 
A ~_ iron bridge is yes Soak AThe Hosen’ | th - ide of th 2 Sone aa = oa on | by the Committee appointed for the purpose. 
shire County Commissioners are deliberating regarding | neers that the South Bay, near Amityville, cat easily MISCELLANEOUS 
the structure. | be spanned for railroad purposes. . 


in the employ of the Chicago, Milwaukee the city of Hartford, Conn, The central. othes is kept 
Paul Railway Company are locating the Sparta th d day. ‘ Seriaee ae eke 
troqua ‘Mob oe Mel re open night an y, 80 that the wires may be used for 
some ae of seas ’ ou teatean domestic or commercial purposes at any hour. 
engineers get through, and it is the Seaton’ te! The suit compelling the payment of $4,000,000 by 
The contract for the piers of the new iron to be | ee Viroqua by midsummer English bondholders to P. & T. Collins, contractors of 
built for the Lake St. John Railway, in over The St. Paul (Minn.) ate tennenanen that Genera] the Brazil, Madeira & Mamore Railroad, was to be ad- 
the Jacques Cartier River, has been awarded to Mr. B. | Thomas N. Rosser. Chief Engineer of the Northern Pacific | judicated in London during the past week. This money 
Gibson, of Whitby, Ont. The work is to be commenced Railroad, hea made arrangements for five #8 funds accrued from the sale of Bolivian bonds w hich 
in May. | hussdired of the colored gen who are now to’ too | were put on the market for the purpose of paying that 
A Quebec dispatch of the 9th inst. states that the con- the South to Dakota T ora wees ie qnten-| TORS Le are Se Hocus of contraction of the rail 
twact for the comstruction of the over the Ottawa sionof the Northern Poe in ahead the Mis-| road. The decision, be it adverse or the reverse, will, 
at the Chaudiere has been awarded to Mr. Breemer, of | souri it is stated, in no way affect the enterprise, as the Bra- 
Montreal. His tender was $112,000. The work will be | zilian Government has advanced a sum sufficient to 
with o& cmos. : | The Massachusetts Central engineers have finished guarantee the completion of the road. 
pan . , their survey to the Troy & Greenfield line, which they 4 London dispatch of the 4th inst. states that the 
The iron in the United States is said to struck about a mile pert or west of West Deerfield | Russian Grand Duke Nicholas Constantinovich, in a work 
hotest ip eae Seren tae Semerpearae, oo pe at ee oe ee ust published, recommending the construction of the 
It is just one mile long, and hasa pivot bridge in the | the line was tened at that point. The paring asin wauek scone cade te 
centre 214 feet in length. _ bridge over the Deerfield will need to be 600 feet _ atters be Non tae beedanten of Deke Russia 
| Way ma’ ries of Asiatic Russia, 
Under the head of “ ” the Detroit | long and 120 high, though the end abutments will rest | tek dem Daria as far as Defile Bemian in Afghanis- 
Kren Press Gisnourees es een,” Oe hat 9 | 0” solid rock 40 to 50 feet above the water. The 4is- | tan, and in the direction of Cabul. lt was announced 
" Take | the of the is 110% ar tuo | sometime ae —_ the Guat ae pan been exiled for 
the presented any engineer and multi- new aaaeae by the miles, S work in question, but his views now seem 
yo by the ie of the Bridge in’ ineben, point off aie Fitchburg route. | to have found favor, and great preparations are mak- 


and ‘ The annual of the stockholders of the Panama ig for the expedition. 
wholtar captiiag to do Ui Ebling the fea ond’! Railroad Couipany wis bela im this city cathe Tis inet | The New York State Legislature Supply bill contains 
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The Committee on Railways and Bridges of the Cana- 
dian Parliament have passed a bill authorizing the con- 
struction of a bridge over the Ottawa River by the Q., | 
M., O. & O. Railway. 
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among other items, $15,000 for continuing the State | 
survey, $7,500 for the Adirondack survey, $72,865.34 | 
for the Plattsburgh & Dannemora Railroad, and $2,800 | 
for Clinton Prison. 


Heller & Brightly, of Philadelphia, on the 1st inst. 9.50 a 10.00 
received an order for Transits and Levels from the Rus- 4 ; ... 11.00 @ 13.00 
sian Government, amounting to about $1,200, it also | ; y 
being intinated that this was but a preliminary order. | 
The transaction is more significant from the fact that 
while an occasional private order from Russia for engi- | 
neering instruments has found its way to this country, | 
this is the first order the Russian Government itself has | 
ever sent here. 


net BETO Bi a> A 


General Fremont, Governor of Arizona, who is now 
in this city, has submitted to the Government a plan for | 
bringing the waters of the Gulf of California *k to | 
their old basin in Souther Coltiia, which, he says, | 
would create an inland sea suitable for navigation | Standard prices 
about 200 miles long, 50 miles broad, and 300 feet deep, . All cut spikes 25c. above 10d. 
converting what is now a desert region into a highway 
of commerce. He thmks the climate of Southern Ari- NUTS, WASHERS, ETC. 
zona and Southeastern California would be tempered | square nuts 
and improved by the change. Hexagon nuts 

Wash: 


ee rail mill of = ore, oan a Company, 
which was destroyed by fire on the night of the 8th of 

March, was to start up again on the 7th inst., giving BRICK (Cargoes Afloat). 
employment to about 350 men, who have been idle since | Building—Jersey 

its destruction. Since the fire the company has laid out ; River..... 2... sseeeeeeeeseseeeees . 

a new brick building, larger and better than the old one, 
and it is so far advanced as to be ready for occupancy. 
This is considered quick work. The new mill covers an 
area of about 50,000 square feet, and is to contain 
some improvements which will make its capacity for | Tre 
rolling either iron or steel rail fully upto that of the 
best establishments in the United States. 
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PRICE LIST OF MATERIALS, | STONE. 


Cargo rates delivered at New York. 


“ 


e 
83 


q 
8 
HER 


WIRE ROPE. 
Per foot. 


Iron, 19 wires to strand, %to 5 in. diameter. 80.12@$0.19 
Ze as 1 to lin. erg ae 43 
1% to 1% in. ” ‘ 53 63 


- % " 2 to 2% in. *, opt Ep OB 
Cast steel, 19 wires to strand, 44to %in.diam- 
eter 15@ 31 





Amherst freestone, in rough 
AMERICAN PG, Per ton. | Berlin freestone “ - 

No, 1 X Foundry.............-.-.-..+..+++--. $18.00@18.50 | Berea freestone 

RL vac es silks “a 17.00@17.50 | Brown stone 

Gray forge.. cane 1 @ Granite, rough 
Scotcn Pie. | Marble, sawed 

NE SA iu cits Vu Cook ad bhenedenoeapewas ears 5 Dorchester (N. B.) yellow freestone 


Glengarnock.... .... r | : pa 1 to 15 in diam. 
n. = 


BERR 


RN a Nir rs i Spi beue wah oan oaht.0< uence SLATE. 
CN als cece ie aca abiees ; li to 2 e 1.65 
— Bteel_. at tide water ‘ 45.00@...... | Delivered in New York. 15 per cont. diacount, ar 


Old Rails 20.00@21.00 | Purple roofing slate, per sq. ft 

ima sae "" Sa"o0g 25.00 a mane per sq : OILS, GREASE AND LUBRICATORS. 
Cast 12.00@15.00 cs 

| Black slate, Penn 


BRIDGE AND RAILROAD IRON. | Tiles, 144 in., rubbed, per sq. ft 
Perlb. | 
Wrought-iron I veams. 4 to 10W%in. ..........  ...@2%4e | CEMENT. ; 
" : ge in ‘B34 Per bbl. | Whale, crude, Northern. 

“ * channel beams, 4 to 12 in 3@3 | Southern 

« angle iron i eats 

60 PRR. i nico s cctscesscavesave scapes segs. 

o girder plates. .......-0s.sscereresees 2§4@3 
“rivets 4ho@ of 
fish - --@2s alm 


trac @3 Tee eg , . 
spikes, 5 1-15x9-16 @2 | Lubricating, 28@30 gravity 
TUBES. 


AMERICAN CAST-STEEL. a 
State, cargo rate ahs 75c. | ron 
soem sear | Wreveneicn abs 


Homogeneous - @12Me. | State. fi : 

Boiler plate........-.00+ ssesseeeeeeeee seeee ; ..@ 8 | Rockiand, common. . : aa. | % a i 
Sow-plate ‘mili and mulay*** ....... 2.0.0... eats a Sas. ei a9 | 

es "gang and cross-cut .......... .....-. 13@14 | Groun = 80 a 85 Pipe mill castings, per Ib 
deta no MO ve sae rc PLASTERERS’ HAIR. | SEWER PIPE. 
| Cattle, per bushel. .....sis0-sc.cssesseseveeee 9 a 12 4c, | nto Sewer 7S : 


Tool 14@ lic. LUMBER. 


40@'/5 
Spring.... 8@ 9 Prices to Contractors and Builders (Chicago). 


“ we “ 





ny ee ° i 
Machinery 8@10 4 | 


Gun or homogeneous, ......-- 6 ceeeeee ee cee eee 12@16 | Pies and socend, chee TE and 2in 
| clear, o 
ENGLISH STEEL. ee A: 


eet. -@l8ge. Select 1 in. & 
Extra cast "@ au i 
Round machinery, cast ish atanpede indies ciation a “ 14 to 2 in A 

Swaged, cas’ 5 “ “ os 

Best double shear : Cid Siding, first 8.00.4} : 
Blister, Ist quality.... -...- @i3 a S 


GERMAN STEEL. re. 
Best quality. lle. “ 
Second quality ; 10 s&s Sd common @ i 
Third * 9 A stock boards, 10to 12 in., rough 
B stock boards, 10 to 12 in 
C stock boards, 10 to 12 in. . 
First quality a 15ic. | D or common hs 
Second a 14 boards 
Third > 
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LABOR MARKET 
(Prepared Especially for Engineering News, and Regularly Revised). 


Montreal ' Philadel- dl. z 
TRADES. Baltimore., Boston. Chicago. | Cincinnati New York. (Can.) phia. j — | St. Louis. aia: 
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BRICKLAYER : 
Brick Mason (Fronts)...... +. ..-...06-..¢ 
CARPENTER 
FouNDRYMAN ........-+> 
Blacksunith.. .. Corauss wane 
Whitesmith. ; 
Galvanized Iron Worker. 2.00 a 2.35 1. 
Gas Frrrer. 
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AprIL 19, 1879. 


PeackNG adores: 





Tribune Building, New York City. 


GEO. H. FROST, Proprietor. 


SATURDAY, APRIL 19, 1879. 





LAWRENCE ©. WooprvFF has obtained a judg 
ment against the Erie Railway Company for 
$167,000. 

——+-_»>- a ——— 
Toe New York Times of the 14th inst. pub- 


lishes a valuable and interesting editorial article on 
‘Steel Rails,” one of a numerous series now ap- 


pearing in American journals in response to Mr. | 


Vanderbilt's late purchase in England. 


—_——__—=»- a _——_—— 

On the 16th inst. a loan of two millions of dol- 
lars for extending the Northern Pacific Railroad 
200 miles from Bismarck to the Yellowstone was 
effected in this city. The bonds draw 6 per cent. 
interest, and are secured by mortgage on lands 
west of the Missouri only, but are protected 
further by sinking funds and interest liens ms 
the earnings of the entire road. 
< o 


THE Common Council of Rochester, N. Y., are | 
enforcing an ordinance, passed sixteen years ago, | 


restraining the New York Central Railroad from 
running trains faster than eight miles per hour, or 
blowing locomotive whistles in the city limits, 
switching trains on street crossings, etc. 
affair makes considerable excitement, as it is 
thought the movement will necessitate the re- 
moval of the depot from the city. As the matter | 
stands, the railroad company must virtually aban- | 
don its trains or submit to the continual arrests of 
its officials. 


oe  - 


WE beg leave to acknowledge our indebtedness 


to Mr. E. R. Andrews, the proprietor of the 
‘‘Hayford Creosote Wood-Preserving Works ” 


of preserving wood from its ravages, send to Mr. | 
Andrews for a paper on the subject by Dr. E. H. 


Von Baumhauer, Commissioner to the Philadel- feet into the sand. Each pile has a pointed casting 
phia Exhibition from Holland, and translated by | leaded on to the gas-pipe at the lower end. 
Mr. Andrews for the Popular Science Monthly | castings are hollow truncated cones. 


for August and September, 1878. 


Se te 


THE Gallia, the last and the 125th steamer built | the 12-inch pipe the castings have a diameter of 14 
for the Cunard Company, arrived in this port on/| inches at the large end, and taper down to a blunt 
the 15th inst., after a trip of only a trifle ever eight point at the other end. All of these castings are | 
She is 450 feet long, 44 feet | | open at both ends, and have an crifice at the point 


days from Liverpool. 
beam and 36 feet deep. She can, it is said, accom 


modate 480 passengers. Her capacity is 4,809} The piles are sunk by a water-jet; a pipe about 
tons, and her engines are of 700 horse power. 11¢ inches in diameter is passed down through the | 
There are three extra iron decks connected by nine | pile, and rests in the opening at the point of the 
vertical iron bulkheads, which, when closed, make | 


eight water-tight compartments. The water-tank 
hold 14,000 gallons and the fresh-water condense 


can produce daily 4,000 gallons. J. & G. Thomp- 
son, of Glasgow, are the builders. Captain Cook, 
for eleven years on the Russia, is in command, and 


the crew all told numbers 160. 
tance made per day was over 300 miles. 


ly 


SCRIBNER’S MONTHLY MAGAZINE for May is out | 
with its usual attractive table of contents. Among | made of two angle iron, 4 x 3 x 45. 
its most interesting articles are ‘‘A Day on the 
Docks,” by Charles H. Farnham, a new writer, | them being 4 inches and one (the centre one) of 3. 
with noteworthy illustrations by Vanderhoof and inches diameter. 
Muhrman. The wharf industries, the harbor of the girder. 
police, the haunts and hiding-places of the river-| together about every foot by two straps 5” «x 14”. 
thieves, the markets, the garbage-dumps and con- | These straps are riveted to the angle iron by six 
tractors, the ferries, the shipping, a street-jam, and half-inch rivets, and then, following around the | 
other characteristic features of New York, are form of the pipes, are again riveted at the inter- 
described with a sympathetic and graphic power vals between the pipes. It will be seen that by 
rare in magazine papers of this class ; and ‘‘ Village this peculiar arrangement that the friction of the 
Lawn-Planting,” by the horticulturist, Samuel Par- | bands about the pipes must do the very important 
sons, Jr., showing what can be done, by judicious duty of holding the girders together. 
treatment, with a village lot 50x150 feet. The' Wehave heard of an engineer who, upon being | 
Daper contains valuable incidental suggestions | asked how, in such a case as the above, he pro- might be supposed to be found without difficulty. 


about general principles of lawn-planting (color, 


The | 


at | above mean high tide. 
Elizabethport, N. J., for the use of the illustrations | 


used in the articles on ‘‘ Timber in Marine Works.” 
For a full illustration of the teredo, and the means | | to 12 inches at the seaend. These piles are spaced 


‘he average dis- | which the lateral bracing is attached. The longi- 
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vided for diagonal strains, met the difficulty by 
stating that he did not want any diagonal strains. 
In looking at the size of the castings at the foot of 
the piles, we thought that a similarly satisfactory 
answer might be appropriate, if we could ask 
‘“what was going to sustain the superincumbent 
weight?” for with a surface of 20 feet by 15 feet 
upon each pile bearing upon a circle seven inches 
in diameter, it occurred to us that, provided the 
visitors at Long Branch were allowed upon the 
pier, 


form, grouping, vistas, etc.), and is accompanied by 
illustrations and a working-plan, 
ee 

THE area to bs surveyed in Texas, as advertised 
this week, is about the same as that of the State 
of Connecticut The counties named are not in 
the last Post-Oftice Directory and are probably 
newly constituted; we cannot therefore locate 
them on the map of Texas. An intelligent bid 
cannot be made by parties who are not familiar 
with the location of the lands, their topography, 
and the facilities for obtaining labor and supplies. 
Any surveyor who accepts his assistants from the 
State, thus having no control over them, and yet 
contracts to perform the work in a specified time 
will be decidedly verdant. As the work is to be 
paid for out of the fund arising from the 
the lands the surveyor must figure to be 
**shave” his certificates for ready cash. That 
there is much chance for any outside parties to 
obtain the contract is not very promising from the 
advertisement ; very few individual surveyors are 
financially strong enough to undertake it, and in 
the end it will be that some politician will pocket 
the profit, while the surveyor pockets—days’ wages, 
and scant at that. 


a crowd as big as we have seen in similar 
localities would be very likely to produce a load 
upon one pile of 8to 10 tons. And, upon consulting 
the best authorities, we find that a seven-inch circle 
is only 0.267 of a square foot, which would give as 
the pressure per square foot upon the sand 30 to 
37.5 tons!!! 

sale of 


This is considerably larger than we should ree- 
able to 


ommend for ordinary practice, unless special ar- 
rangements can be made with Neptune to send a 
good sized wave to lift the pier up whenever it 
tends to go down, 

Should Neptune, however, fail in his contract 
and produce a vibration of the pier only, while it 
was moderately loaded, we fear the favor of all the 
other gods combined would be required to prevent 
the pier from fading away as one of the ornaments 
of the Long Branch beach. 


est eee eS 


THE LONG BRANCH IRON PIER. 


During the past twelve months and more we 
have heard frequent mention of the iron pier to be 
erected at Long Branch. 

Knowing the reputation of the New Jersey coast 
for its storms and the shifting character of its 
| beaches, we assumed that the location of a pier 
|upon this coast would tax the experience and 
genius of the Engineers who would have the de- 
| signing and construction of it. Having learned 
that the pier was now in process of erection, 
we have made a visit of inspection. 

The pier is situated directly in front of the Le- 
land Hotel. It is to be (Neptune volens) 650 feet 
long by 45 feet wide. The deck is about 12 feet 


The first pile was driven in February 
event commemorated by a banquet. On Saturday 
last, April 12, the pier had advanced about 150 
feet into the water. The girder capping the ex- 
terior row of piles, six in number and about seven 
inches in diameter, was placed in position and the 
engine moved out, whereupon the piles began to 
drive themselves deeper than they were intended 
to go, and went down some 15 inches. 

After consultation, work was suspended, and 
| the pointed shoe was abandoned. Orders were 
sent to the city for flat shoes of cast iron, and it 
was determined to use an enlarged hose, so as 
| to get a greater force of water and allow the flat 
| shoe to settle to a foundation, Nor was this all. 
Harvey Curley, a workman, invented a disk 
which catches the earth near the surface and 
which will prevent the pile from settling. The 
disk is sliding and self-adjusting. It is estimated 
that these contrivances will allow the piles to sup- 
port 50,000 tons, whereas the shoe first used sank 
under a weight of 15,000. It wasalso determined 
to screw the piles into each other and sink them 
twenty-five feet into the sand, instead of fifteen, 
until the bed of gravel is passed. Extra piles are 
also to be used. On the 16th instant a special 
| meeting of the Board of Directors was held to 
devise means to save the pier. The engineers who 
had designed the work reported that the piles 
| already driven would have to be taken up. 

The event was celebrated by another banquet, 
at which the President of the Company is reported 
by the Tribune to have said he was ‘‘ glad the mis- 
hap occurred to the pier. Toremedy it now would 
only make a few weeks’ delay, and cost a few 
thousand dollars. Had it happened after the pier 
|had been finished, everybody would say the 
project was a failure.” 

This reminds us of the occasion in the early days 
| of railway engineering in England, when the cele- 
| tudinal girders are of a most wonderful and unique | | brated Mr. Brunel congratulated the directors of 
| pattern. the company by which he was employed, on the 
The bottom and top flanges of these girders are | | fall of a large bridge which had just been com- 
| pleted according to his plans, and explained his 
congratulations by saying that he had proposed to 
build a large number of bridges for them of the 
| same design, and that it was fortunate that this 
one had given way so soon, and thus prevented the 
expense and possible loss of life which would have 
certainly followed the erection of the others. 

This has always seemed to us an extreme illus 
tration of what is sometimes called ‘‘ cheek,” and 
we were hardly prepared to meet with a parallel 
| case in this country and at this day, particularly 
| so near New York, where engineers of experience 
| in tubular foundations and iron work, and possess- 
ing some knowledge of the bearing power of piles, 


, and the 
| 





The supporting piles are wrought-iron gas-pipe, 
| varying in diameter from 6 inches at the shore end 


| 20 feet apart longitudinally and 15 feet transversely 
|of the pier. These piles are said to be driven 15 


These 
For the 6”) 
| pipe they have a diameter at the large end of about 
7 inches, and about 244 inches at the point. For 


- about 2 inches in diameter. 


bottom casting. The upperend of this small pipe 
is connected by a hose tou a steam pump. By forc- 
ing a stream of water through this pipe the pile is 
rapidly sunk through the sand. 

The tops of these piles have caps fitted to them, 
upon which the longitudinal girders rest, and to 


| 
| 
| 


j 


8 
Tr 


The web is formed of three gas pipes, two of 


These pipes run longitudinally 
The flanges and pipes are connected 
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‘RAISING SUNKEN WRECKS. 


Of late more than ordinary interest has been de- 
voted to ascertaining the best means of recovering 
sunken vessels, owing to the fact that no less than 
three war-ships, besides many valuable merchant 
vessels, have been recently lost within sight of our 
shore and in comparatively shallow water. 

Not a month passes without some vessel sinking 
bodily in a harbor or river, or else close off the 
shores of Europe or America; and, as proper lift- 
ing appliances have not yet been brought into 
practical operation, recourse is had to that sov- 
ereign remedy, gunpowder, either to remove her 
from the fairway of navigation or to facilitate 
the recovery of her cargo if she happens to be a 
laden vessel. 

An invention of Messrs. Clark & Standfield, de- 
signers of the well-known Nicolaieff Depositing 
Dock in the Black Sea, promises to remove the 
difficulty hitherto met with in raising sunken ves- 
sels by means of water-tight pontoons, connected to- 
gether in shape like the letter Y inverted thus fh, | 
and termed ‘ self-adjusting gripping camels.” One 
or more of these is placed over the vessel, and a giip 
taken by forcing steel chains against the side of | 
the vessel by inflating air-bags that form elastic | 
cushions, or filling in pieces, as it were, between 
the ship and the extremities of the camel. 

Hitherto the method of ‘‘ attachments” has | 
been a tedious, costly, and too generally a com- | 
mercial failure, owing to the fact that stress of 
weather would almost certainly prevent a uniform 
tension being put on each individual chain. 

The great merit of Messrs. Clark & Standfield’s 
system is the speed with which the operations can 
be performed. A camel can be attached by pres- 
sure so as, in effect, to become part and parcel 
of the vessel in one slack water, two or three tides | 
extending over a couple of days being ample for 
adjusting half a dozen camels, each of 1,000 tons 
lifting-power, such as would probably be needed 
for raising such weights as the Grosser-Kurfiirst or 
Vanguard. 

A second great advantage consists in each one of 
these camels being capable of earning its own liv- 
ing in raising wrecks up to 900 tons in weight, so 
that, practically, for the price of one large-sized 
ship-float, such as we are and have been accus- 
tomed to, no less than six could be supplied on this | 


j 


new system. 

Ship recovery offers a field of operations not 
likely to be affected by abnormal times, and when 
it is proved that a ship, and with it the whole of 
her cargo, can be raised in one operation, without 
the customary long delays in working a wreck, so | 
prejudicial to shippers’ and underwriters’ interests, 
the raising of wrecks should become a most useful 
and profitable business. 

The heavy losses, both in life and property, may 
be regarded as blessings in disguise if it results in | 
the application of true scientific reasoning to the 
removal of the hundreds of vessels which annually 
founder in shallow water off the shores of Eu-| 


rope and America. 
o Oe 


A SUBTERRANEAN WATER SUPPLY. — 








‘* Experiments are about to be made, we learn, in | 
the vicinity of Canal street with driven wells with | 
a view to ascertain whether or not a supply of | 
water can be found that will be available as aux- 
iliary to the Croton. It is believed that a supply | 
of fresh water may be thus obtained and pumped 
into the Croton mains, thereby not only increas- | 
ing the quantity but the pressure in the mains. | 
We have baa maintained that such wells are en- | 
tirely practicable, and in the Journal and else- 
where have advocated this experiment. There) 
are already a great number of driven wells on the | 
island supplying water to sugar refineries, distill- 
eries, breweries, and various manufacturing enter- 
prises. These, and the numerous wells formerly 


| the city, under the provisions of the ‘ Husted 


of 160 pages, and 
: 
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_ - oo j — - pieania ~_ - saareeens — _ 
duplicating the Croton$ system. But even driven of Engineers on April 22, 1864. His brevet rank 


we 


ls, we opine, would furnish but a tem ; 
soli fnin "the Giaten denies Ge wate tus | was conferred on March 18, 1865, for long, faithful 


flows freely on both sides of the city is the remedy #4 meritorious services. He was retired from ac- 
for a short water supply. Let salt water be used | tive service on March 7, 1867, 


for manufacturing, street cleaning and other pur- Oo +90 
PERSONAL. 


poses and the Croton will be sufficient for all do- 
mestic uses for many years to come.” seciel 
We publish the above extract from the New York Mr. John Keats, the poet’s nephew, and the only 


Firemen’s Journal of April 12, with a view to! one of his relatives who bears his name, is a civil 


eliciting from correspondents some facts with re-| engineer in Missouri. He is an elderly bachelor, 


gard to the method of supply therein mentioned. | and the name of Keats will probably die with 
The idea seems to be prevalent among the general | hin, 

public that there is underground, at some unknown | A very pleasant gift of $5,000 was cabled from 
depth, a copious supply of water, which can be Sian last week, by Mr. Westinghouse, the in- 
easily obtained by driving down a tube and attach-| ventor of the air-brake, to his father, as a com- 
ing a pump thereto. Of the results of the experi-| jomoration of the seventieth anniversary of the 
ments made, we hear little or nothing, but every latter's birthday. 

few months something appears similar to the “~~ ey ee ee oe oe 
above, stating what is to be done, and what is ex- | ceaaliidita a ie the King of aos Gideon to iy. 


pected to result. 1 to Zanzibar and take ch f the Belgi 
The theory of und d l | ceec an e charge of the Belgian 
1e theory of underground water supply by | Mr. Stanley has already 


means of wells has been discussed in various  re- Exploring expedition. 
ports of engineers, but little is to be found un | Marted for Africa. 
standard works of reference. Mr. W. J. McAlpine, The Chicago Telegraph says: ** When Mayor- 
in arecent report on the San Francisco water- | ¢lect Harrison announces that he is going to keep 
works, treated it quite fully, as have also Messrs. | City Engineer Chesbrough in the position where 
Croes and Howell, in their report on the supply of | he has done the city such invaluable service, the 
Newark, N. J. Mayor-elect shows that so far his head is level.” 
M. Ch. J. Quetil, an eminent French civil en 
gineer, resident for some years in Camden, N, J., 
has been appointed Chief Engineer of Public Works 
for the Republic of Hayti for a term of three years 
with headquarters at Port-au-Prince. Mr. Quetil 
sailéd from this city on the 16th, for Hayti, where 
he is at once to commence the construction of ex- 
Rapid Transit Bill” of 1875. The object of this | *nsive harbor improvements and docks. 
Commission is understood to be to furnish an en-| Hieronymus Cardan, a wonderful mathematical 
extension of the rapid transit roads across the | Senius, amost eccentric philosopher, and a dis- 
Harlem River and through the Twenty-third | tinguished physician, about the middle of the six. 
and Twenty-fourth wards. The questions of loca-| teenth century called attention, in his writings, 
tion and construction which will come before the | t the power of steam, and to the facility with 
Commission are altogether different from those | Which a vacuum can be obtained by its condensa- 
which were considered by the former Commission, | tion. This Cardan was the author of **Cardan’s 
the territory through which the roads are to run | Formula,” or rule for the solution of cubic equa- 
being largely rural as yet, and only a small portion tions, and was the inventor of the ‘‘ smoke jack.” 
being at all thickly built up. The members are all | He has been called a “ philosopher, juggler and 
residents of the annexed district, except Colonel |™adman.” He was certainly a learned mathema- 
Stebbins, who was for many years a Park Commis- | tician, a skillful physician, and a good mechanic. 
sioner, and as such had charge of the laying out | —Thurston’s Growth of the Steam Engine. 
of streets there. The Commission organized on| Dr. John Wilkins, Bishop of Chester, an eccen- 
the 15th inst. by electing Colonel Stebbins Chair- | tric but learned and acute scholar, described, in 
man, and appointing Mr. Tuller Secretary. 1848, Cardan’s Smoke-Jack, the earlier olipiles, 
eth oe we and the power of the confined steam, and sug- 
BOOK NOTICE. gested, in a humorous discourse, what he thought 
a sie a's 2 ‘ ‘ to be perfectly feasible, the construction of a fly- 
Premiers Logarithms int Teigomemetrical Table | ing-machine. He says: ‘Might not a ‘high pres 
N. Y. sure’ be applied with advantage to move wings as 
These tables give logarithmic series and tan-| large as those of the ‘ruck’s’ or the ‘chariot ? 
gents for every one hundreth of a degree, besides} The engineer might probably find a corner that. 
logarithms of numbers and astronomical tables.| would do for a coal-station, near some of the 
It also contains addition and substraction loga-|‘castles’” (castles in the air), The reverend wit 
rithms and a fine table of squares. To any person | propdsed the application of the smoke jack to the 
interested in the metric system this book of tables | chiming of bells, the reeling of yarn, and to rock- 
is the best in the country. There are only five| ing the cradle.—Ibid. 
copies in the United States for sale; itis an octavo] We publish this week the concluding portion of 
the price is 50 cents. the valuable paper on “‘ Timber in Marine Work,” 
ee oe oe : 
OBITUARY. contributed by our London correspondent, C. Gra- 
ham Smith, C. E., to the Engineer, from the 
Brevet Brig.-Gen. Henry Brewerton, United | columns of which we reprint it. Mr. Smith was 
States Army, Colonel of the Engineer Corps, died | for several years actively employed in the con- 
at the Clayton House, in Wilmington, Del., on the | 8truction of the Liverpool Docks and Harbor 
17th inst., of neuralgia of the heart, at the age of | Works, and has had abundant opportunities for 
78 years. He was born at Newburg, N. Y., in| investigations on this subject. He has also at- 
1801, and graduated at West Point in 1819, For | tained considerable prominence as a contributor 
two years after graduation he served as Assistant | to leading engineering journals upon a variety of 
Professor at the Military Academy. In succeeding | Civil and mechanical engineering subjects. He is 
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EXTENSION OF RAPID TRANSIT. 


The Mayor of New York has appcinted Messrs. 
H. G. Stebbins, H. F. Spaulding, 8. R. Filley, L. 
G. Morris and B. G Arnold, Commissioners to lo- 
cate routes and dietermine plans for steam roads in 





years he was engaged in the construction of fortifi- | BOW practicing as a Consulting Engineer in Lon- 


cations, the Cumberland road, the improvement of don, and to parties in America who have business 
‘the Hudson and the building of Fort Montgomery, | i2 Great Britain or on the Continent, for which 


in use, show clearly that the soil of the island is | jp this State. From 1845 to 1852 he was superin- the services of a competent agent are desired, we 


permeated with numerous living streams of fresh | 
water, which is desirable for domestic and all | 
other purposes. By putting in driven wells and 


attaching pumping machinery thereto, there can constructed the defenses of Baltimore Harbor, of 
If it is avail- the Delaware, 
He also had charge of the improvement of the har- | Railway. A bridge é¥ two 60-feet spans was being 
public officials bors of Maryland, and was a member of engineer | erected over 4 stream on the route; the stone abut- 


be plenty of good water obtamed. 
able for private enterprises, there is no reason why 
the public should not have the benefit of it, unless 
it be the pigheadedness of those 


tendent of the Military Academy. From 1852 un-| know of no person better qualified to attend to 
til 1870 he was employed in engineering work. He | their interests than Mr. Smith. 


The following incident occurred on the Port 
Point Lookout and Hampton Roads. | Huron & Detroit, Division of the Grand Trunk 


who want to spend $25,000,000 or $30,000,000 in | and other boards, He attained the rank of Colonel! ments and éentre pier were carefully located and 
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carried up to completion; the work had already 
been delayed some time by the non-arrival of the 
iron work from England, when the foreman one | 
morning sent for the engineer-in-charge to come 

and look at the work, as something appeared to be 

wrong about the width of the spans. /The engineer 

came, measured the spans, ene of which turned 

out to be eighty feet in width, while the other was 

sixty feet. He didn't say anything, but returned 

to his headquarters, packed up his effects, drove 

away, and has never since been heard from. The 

contractor, Casimir Gzowski, of Torouto, had to 

order new girders for the eighty-feet span from 

England, the delay, of course, being expensive and 

annoying. 

In one of the largest and best known of the steel 
foundries of Pittsburgh, a few years ago, the 
manufacture of a certain kind of steel was intro- | 
duced, the success of which was supposed, by the | 
proprietors, to depend entirely on the skillful man- 
ipulations of an English workman, imported for 
that one purpose. The Englishman soon discov- 
ered his importance, demanded frequent increase 
of salary and was withal so independent that his | 
discharge was at last decided upon and carried into 
effect, although protested against by one of the 
firm, who thought that nothing could be done 
without the man who alone possessed the secret of 
this particular grade of steel. But soon after the 
discharge of the offending workman, an Irish la-| 
borer, who had been the assistant of the English- 
man, made application for the vacant place. | 
** What do you know about steel-making?” asked | 
the proprietor. ‘Sure! sir, I did the firing, and | 
by watching when the Englishman drew out the | 
bars, I learned the secret that he drew them always | 
when the heat was exactly at the same point.” 
The man was allowed to experiment ; he suc- 
ceeded perfectly, and immediately stepped from 
the position of a common laborer to that of a high- 


priced workman, which he is holding at the pres- 
ent time, 
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AMERICAN SOCIETY OF CIV 


A regular meeting of the society was held at 104 
East Twentieth street, on the evening of Wednesday, | 
the 16th inst. Past President Greene occupied the | 








| 
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chair, and there were present of the members: | 
Messrs. Dresser, Cooper, Geo. 8, Greene, Jr., Van 
Winkle, Searles, Emery, Streidinger, Owen, Ray- 


mond, Long, Forney, Shreve, J. D. Van Buren, Jr., | 


Macdonald, Buck, Bogart, Godwin,’ Worthen, 
Croes and North. Visitors were: Messrs. Oestler, 
Agent in the U. 8. for Messrs. Aveling & Porter, 
London; Haraguchi, a Japanese attaché of the De- 
partment of Docks, N. Y., and a Japanese friend; 
Dahl, of Christiana, Norway; Loomis, Frith, and 
Frost. 


Mr. E. P. North read a paper entitled ‘* The, 


Construction and Maintenance of Roads and Side- 
walks, with Observations on Pavements of Gran- 
ite, Macadam, Wood, Asphalt and Mastic, Ameri- 
can and Foreign.” 

As may well be judged from the extent of the 
subject by its title, the paper read by Mr. North 
was one of considerable length, and its reading 
occupied the entire evening. The author, a civil 
engineer, qualified by long experience in this 
country to write intelligently and authoritatively 
on his subject, was selected to represent the Ameri- 
can Society of Civil Engineers at the recent Paris 
Exhibition. Whilein Europe Mr. North employed 


his opportunities in observing such of the import- 
ant engineering works, mainly in Paris and Lon- | 
A considerable por- 


don, as his time would allow, 


exhibiting specimens of granite and mastic from 


of laying it, illustrated by machinery used by the 


other preservative processes of wood for pavements 


ENGINEERING 
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in principal use in Paris, London and New York, 
these cities. The preparation of asphult and method 


Paris asphalt companies, was described and the 


author was very particular to distinguish between 


true and fictitious asphalts. Road-rolling was par- 
ticularized, and woodcuts and photographs of the 
principal machines exhibited. The creosoting and 


were noticed, and apparently very few points ofjin- 
terest to the profession were left untouched. 

As it was quite late in the evening when the | 
reading of the paper was concluded, its discussion 
was deferred till after its publication either in full 
or abstract, and the meeting adjourned for infor- 
mal conversation. 
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ENGINEERS’ CLUB OF PHILADELPHIA. 


No. 2, Vol. L., Proceedings of the Engineers’ Club 
of Philadelphia, is received. It is an octavo pam- 
phlet of 62 pages, and it contains a memorial upon | 
the death of the late Vice-President of the Club, |‘ 
Mr. J. B. Knight; the annual address of L. M. | 
Haupt, retiring President ; a paper by D. MeN. | 
Stauffer, C. E., upon ‘Conical Arches at South | 
Street Bridge, Philadelphia,” and one by Prof. L. | 
M. Haupt, on ‘* The Holly System of Steam Heat- | 
ing; also Minutes of Meetings, Reports of Com- | 


| mittees, Notes and Communications on Engineer- 


ing Subjects, List of Members, and a report cover- 
ing 30 pages on the ‘ Use of Compressed-Air 
Motors for Street Cars,” by General H. Haupt, 
Cc. E. Wedo not know whether the Club pro- 
poses to sell copies of their Proceedings or not ; 
certainly their publications will contain much “$a 
formation that will be of interest and value to en- | 
gineers, and which cannot be had except from the 
Club. 


| 





CORRESPONDENCE. 


MILForD, N. H., April 12, 1879. 
EpitorR ENGINEERING NEws: 

The two formule given by W. G. Martin, m 
ENGINEERING NEws of April 5 are not quite identi- 
cal, but no one can tell him which is ‘ correct.” 
The co-efficient 510 from ‘‘ Gillespie” is a constant 





| determined by experiment with each variety of 


timber, to fit the formula given; the strength of 


| timber beams varying directly as the breadth and 


square of depth and inversely as the length. 
In the second formula given 1 length in 
inches. 
| The experiments from which these formula and 
constants were derived were generally made upon 
prices of small cross-section. Late experiments by 
English experimenters upon pieces 6” « 12” to 13” 
< 15” indicate that the strength given by the 
usual rules is too large. 
Using Gillespie’s notation, the strength given by 
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field, where the upward slope amounts to 0.5 of a 
foot in about two miles.” 


‘The cause of this apparent anomaly is not de- 


termined, the high-water marks being well au- 
thenticated.” 


Certain of the high-water marks above referred 


to have been in use as bench-marks by the local 
surveyors for years. 
the height of four of them as taken from Mr. 
Ellis’ report, and also the heights of the same 
points taken from my note-books, the same datum 
being assumed for the first point in both cases, 


The following table contains 


Ellis 

No. 1, Stone mon. at cor. of Main and York 
streets, Springfield 00 5.60 

2. High-water mark east pier of old 
bridge, Springfield. .. O91 O04 

3S. High-water mark stone mon. Westfield 
street, W. Springfield! C21 0,72 

4. High-water mark on pier of Chicopee 
Bridge... : 62.90 61.04 


If my levels are correct, and I think the first 


three heights are nearly so, Mr. Ellis’ results— 
some of them—must be in error nearly 
which may be sufficient cause for the apparent 


2.5 feet, 
unomaly of a river flowing up-hill. 
STOCKWELL Betres, C. E. 
CHicago & ALTON RAILROAD COMPANY, } 


GLASGOW, Mo., April 15, 187%. | 
EpiItoR ENGINEERING NEWS: 


I notice in a late number of your paper a grave 
misstatement concerning the work on the Glasgow 
bridge. Permit me to state the following facts: The 
work on the foundations was begun in May, 1878. 
They were completed on Dec, 15 of the same year. 
They are sixin number, ranging from twenty to 
sixty feet deep. This work was directly in charge 
of Gen. Wm. Sooy Smith, the Chief Engineer, and 
was not let by contract in any part. The masonry 
of the piers was begun in September, 1878, and 
completed March 1, 1879, amounting to thirty-six 
hundred yards, and built by Reynolds, Saulpaugh 
& Co., of Rock Island, Ill. The superstructure is as 
follows: Ist. East Approach—Iron trestle, two hun- 
dred and ten feet long, and two decked spans of one 
hundred and forty feet each ; 2d. Main Bridge— 
Three through spans and two decked spans of 
three hundred and fourteen feet and eight inches 
each, all of steel, the first entire steel bridge in the 
world ; and, 3d. West Approach—One decked span 
of one hundred and forty feet, iron trestle-work 
five hundred and ten feet long, and wooden trestie- 
work eight hundred and eighty feet long. 

Of the superstructure, the east approach is com- 
plete. The firat span will be done May 1 next. 
Spans two, three, four and five are complete, Of 
the west approach, the one-hundred-and-forty-foot 
span is in process of erection, the iron-trestle work 
nearly done, and the wooden trestle is complete. 
General Smith designs to have trains running by 
May 1 next. 

The east approach was constructed by the Detroit 
Bridge and Iron Works, the main bridge by the 
American Bridge Co., and the iron work of the 
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| various authors is as follows for red pine or its 


equivalent. ce: 
GCI aia ns ic ase esibnv cn cvcee even cpecccerepse w= L 

| “ Another author,” as quoted by Mr. Martin...w = th » 
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| English experimenters, about............... -. ahd | 
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west approach was built by the Kellogg Bridge Co, 
The wooden trestle was erected by Edmonds, Orr 
& Little, of Louisiana, Mo. 

Your article, stating that the work was to be 
completed by Jan. 1 next was, therefore, very erro- 
neous, and would tend to cast discredit on all those 
connected with it, which, I am sure was far from 
your intention. H. W. PARKHURST, 

Asst. Engineer Glasgow Bridge. 

[The item alluded to above was published in our 
issue of April 5, being taken from and duly cred- 


| 
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A factor of safety of from 3 to 10 should be used 
depending upon liability to shock, character of 
_ load, ete. J. P. SNow. 


——— 


tion of the paper read by him before the Society | 
is the embodiment of his observations on roads, | SPRINGFIELD, Mass., March 20, 1879. 
etc., as mentioned in thetitle. The paper is proba- EpiTor ENGINEERING NEws: 

bly one of the most thorough and exhaustive ex- 


very valuable addition to the library of every one 


¢ 
of its members. 


see page 55 of report): 


In the ‘‘ Report of Survey of Connecticut River P- 
positions of the subject that has been presented to to the War Department,” Mr. Theo. G. Ellis, the | 
the profession in this country, and when published | civil engineer in charge of the survey, while dis-| 
by the Society in its Transactions, will prove a cussing the high-water slope of the river, says) 


** There are two places upon the river where the 


| ited to the Omaha Bee,—Ep.] 
AMERICAN INSTITUTE OF MINING ENGI- 
NEERS. 








SECRETARY'S OFFICE, LAFAYETTE COLLEGE, } 
Easton, Pa., April 8, 1879. § 
| The next meeting of the Institute will be held 
‘in Pittsburgh, beginning Tuesday, May 13, at 3 
m. 
Due notice willbe given of the programme of 
the meeting as arranged by the local committee. 
Members and associates are requested to give 
early notice to the Secretary of their intention to 
ound papers at the meeting. ; 
It is expected that the excursions will be of an 
| attractive character, and that there will a large 


| 


As may be inferred, the author noticed the vari- | high-water marks appear to give a reverse slope to attendance of 


ous systems of wood, stone and asphalt pavements the river. One is between Chicopee and Spring-| 





Tuomas M. Drows, Secretary. 
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TIMBER IN MARINE WORKS. 


BY C, GRAHAM SMITH, C. E. 


No. III. 


The preservative properties of creosote in one 
form or other were understood and appreciated by 
the ancients who are supposed to have employed 
it in the making of mummies, but pure creosote 
is thought to have been first obtained by Reichen- 
bach from wood-tar. It is now considered to be 
identical, or at least isomeric* with carbolic, cres- 
ylic, and other similar alcohols, derived in large 
quantities from coal-tar. Fownes in his ‘* Manual 
of Chemistry.” which is a standard work, remarks: 
‘Creosote is a colorless, somewhat viscid, oily 
liquid of great refractive and dispersive power. 
* * * Tt takes fire with difficulty, and then 
burns with a smoky light. When quite pure it is 
not altered by exposure to the air, but most of the 
creosote of commerce gradually turns brown un- 
der these circumstances.” The creosote employed 
for preserving timber is derived by the distillation 
of coal-tar, in which it exists to the extent of from 
25 to 30 per cent. On heat being applied to the re- 
tort which contains the tar, water, ammoniacal 
liquor, and light oily matter pass over into the re- 
ceiver; then the hydrocarbons of the benzol series 
follow at increasing heats from 212 deg. to 300 deg. 
Fahr.; then the carbolic series become volatilized at 
heats ascending from 300 deg. to 400 deg.; and 
lastly the dead oils and anthracine, so largely used 
as a substitute of madder root, are discharged at 
higher heats up to 600 deg. Fahr. The residuary 
matter in the still is yet fluid, and when drawn off 
constitutes ordinary coal-tar pitch. That portion 
here recognized as dead oil is or ought to be the oil 
used for creosoting timber, although fifteen or 
twenty years ago all the heavy tar-oils remaining 
after the lighter oils had been separated by rectifi- 
cation were used for the purpose; but now the 
carbolic acid and naphthslic compounds, as well as 
the lighter oils, including benzol, cumol, cymol 
and xylol are carefully separated, refined, rectified 
and employed for the production of aniline dyes 
and other useful purposes. Some engineers con- 
sider that the carbolic acid which is volatilized at 
something less than 400 deg. Fahr. has much to do 
with the preservative powers of creosote, and the 
Belgian Government rejects that which has not at 
least 5 per cent. of this substance in its composi- 
tion. 

In the method of impregnating timber first 
adopted by Bethel the timber was placed in drying- 
houses, through which smoke and heated gases 
from furnaces were made to pass, and by this 
means the wood was much reduced in weight in 
the short space of ten or twelve hours. It was 
then either soaked in hot creosote oil, or placed 
in iron cylinders and the oil in — under press- 
ures varying from 60 lbs. to 1701bs. per square inch. 
Creosoting tanks are of all sizes, but those in more 

eneral use are cylindrical in form, about 6 ft. in 
Snmnaber and 60 ft. to 80 ft. in length, constructed 
slates 5s in. in thickness, and 
capable of wiehetaaiiionan internal pressure of from 
150 Ibs. to 250 Ibs. per square inch. Tram rails are 
usually laid along the bottom of the cylinders, upon 
which small iron trucks run for facilitating the 
charging and drawing of the timber. One end of the 
cylinder is provided with a door, closed by screw 
dogs, which fits with a grooved joint, so that the 
whole of the cylinder may be rendered air-tight. The 
cylinder is usually placed over a tank or reservoir 
containing the oil, which is heated by means of 
steam pipes to a temperature of about 120 dég. 
Fahr., and the oil is maintained at this tempera- 
ture during the whole of the process by similar 
pipes meneee in the interior of the cylinder. En- 
gines, boilers, air-pumps, and force-pumps of suf- 
ficient power to cause a good vacuuin in the cylin- 
der, and to put a maximum pressure of 170 lbs, per 
square inch on the oil in forcing it into the wood, 
as well as other minor appliances, form part of the 
necessary appuratus, but drving-houses in connec- 
tion with the process have for one reason or other 
been entirely ieneuned with. 

The types and sizes of plant for creosoting tim- 
ber are so various that space will not permit of 
their being described in detail. They may yet be 
said to be nearly identical in principle. After the 
timber is stacked in the cylinders in such a man- 
ner that the oil may get freely to all parts of its 
surface, the air pumps are’set going and a vacuum 
maintained in the cylinder until the moisture and 
sap are drawn out of the wood. The time for 
which the vacuum ought to be kept on will depend 
on the class of timber and its condition, it can con- 
sequently only be determined by experience. 
After the vacuum has been left on for a sufficient 
time, the connection with the oil store tank is 
opened and the creosote rushes into the cylinder 
and nearly fills it. The valve controlling this sup- 
ply is then closed, and the pressure pumps are 
started and kept going until the specified quantity of 


with wrought-iron 


es Two compounds are said to be isomeric when they have 
the same empirical formula or percentage composition, but 
exhibit a properties.""—Fownes’ “‘Manual of Chem- 


istry,” page 54: 
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creosote has been injected into the timber. U 
the operation being completed the oil not 

by the timber is let into the store tank below, the 
cylinder door opened and the timber withdrawn. 
The pressure pumps generally take their supply of oil 
from aseparate tank to that used in filling the 
cylinders. This is of such a size and so arranged 
that the man in charge, by inspecting a gauge, may 
ascertain how much oil has been forced into the 
tanks from the time when the cylinder was full, 
and by knowing the quantity of wood they con- 
tain he is able at once to determine when the speci- 
fied quantity has been injected. Upon this point it 
1s always well for the engineer to satisfy himself 
by weighing the whole or portions of the timber, 
both before and after treatment. 

From what has been said it is evident that the 
time required for creosoting wood, the quantity of 
oil which can be fo into it, and the re- 
quired amount of pressure per square inch entirely 
depend upon its species, condition and the purpose 
for which it is intended. On these points, there- 
fore, no general laws can be laid down. Yellow 
pine, for instance, may with ease be rene 
with 12 lbs., and Baltic fir with 10 Ibs. of creosote, 
while other timbers of a denser nature, such as 
pitch pine and oak, frequently cannot be made to 
take half these quantities. hen pine and fir tim- 
ber are to be employed in sea works, English engi- 

| neers are generally contented if it is creosoted with 
10 Ibs. of oil per cubic foot, but French engineers 
require it to be impregnated with 1814 lbs. per cubic 
foot. We incline to think that 15 Ibs. per cubic 
foot injected evenly over the entire surface will 
»xrove amply sufficient in most marine situations. 
Tt must be understood that nothing like these quan- 
tities can be got into wet and improperly-seasoned 
timber, and unless the engineer believes in one or 
the other of the many means of artificially season- 
ing timber, he ought to specify that only that 

| which has been stacked for six months shall be 
allowed to be creosoted, and he should at the same 

| time take care to see that his specification is car- 


ried out, and not allow timber to go straight from | 


| the quay to the tanks, as not unfrequently happens 
with large timber of varying sizes, such as thaee 
usually employed in marine works. Sleepers, be- 
ing of standard sizes, are produced in enormous 
quantities, consequently with these there is not 
so much difficulty, as firms such as Messrs. Burt, 
Boulton & Haywood always have a large number 


of seasoned sleepers in stock ready to undergo the | 


process. 


It is sometimes thought by young engineers that 
' the creosote should penetrate right through the tim- 


ber, but this is practically impossible with fir tim- | 


bers, and, in fact, all other timber excepting birch, 
| which may sometimes be creosoted throughout. 
In ordinary practice the oil seldom penetrates to 
/apy very great depth below the surface. It is at 
once evident, therefore, that the scantling of the 
| timber has much to do with the amount of creo- 
sote which should be injected. A _ piece of 
'timber 12 in. by 12 in. will expose four super- 
ficial feet per foot run to the action of the oil. 
whereas if this be cut into planks 6 in. by 4 
,in., the surface exposed will be nearly doubled, 
and consequently, under these circumstances, 
it will require very much more oil to creosote it 
- the same ee —— es a ame balk. If 
the timber not thoroug and proper! 

seasoned, the creosote will Seeder satrete beneath 
its surface, it will yet form a sufficient envelope to 


confine the water and sap in the interior, so ren-| 


dering the wood liable to rapid internal decay, in 
the same manner as happens when improperly sea- 
soned wood is painted or tarred. The antiseptic 
| properties of the creosote have little power over 
those portions of the wood with which it is not in 
|contact. Therefore, unless the timber is free from 


sap, and the creosoting properly effected, for land | 


purposes the timber will be much better if left in its 


natural state, and at least 8d. per cubic foot can be | 


saved. Creosoting contractors will undertake to 
impregnate ordinary pine timber with 10 Ibs. of 


oil per cubic foot, for from 5d. to 6d., which, of | 


course, must be paid if the work isa ted, even 
although it does not contain the specified quantity, 
but in addition there are always contingent ex- | 
| penses, such as carriage to and from the works, | 
‘which will bring it quite up to the above-stated | 
figure. | 
In positions where the strength of the wood is | 
not called to any a extent into play timber | 
may be — in its natural round form. 
The creosote will penetrate very readily into the | 
soft sap wood, rendering it durable yet without | 
adding much if anything to its strength. Unless 
the process of creosoting is thoroughly well carried | 
out, there is some danger in allowing sap wood to. 
be creosoted, as some portions of the unmatured 
wood may not be reached by the oil. Before the 
timber is put into the cylinders it should be cut as 
nearly as possible to its finished size, more espe- 
cially if intended for sea works, asany portions of | 
the wood left exposed form so many weak points 
for attack by insects. It should also be examined _ 
to ascertain if it is sound, a precaution which is too | 
‘often omitted. There seems to be an idea preva- 
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=— enough for creosoting. 
and that so long as it is blackened the desired end 
has been accomplished. 
There are many positions in which creosoted 
timber cannot be employed on account of its un- 
leasant smell and its su liability to take 
re, which is to be regretted, as creosote is undoubt- 
edly a strong preservative and repels the attacks 
of vegetable and nearly allspecies of animal life. 
It would appear that the inflammability of creo- 
soted timber has been somewhat overestimated, or 
how is it that the creosoted sleepers on railways. 
which frequently have burning ashes from the 
locomotive falling upon them, are not continually 
being destroyed? It does not stand to reason that 
because a railway bridge was destroyed by fire on 
| the introduction of creosote that its use for struc- 
tural pu should therefore be condemned. 
| Timber railway bridges are always very liable to 
catch fire, and dozens of uncreosoted timber bridges 
have been destroyed by fire in different parts of 
| the world. It cannot yet be denied that if a creo. 
soted structure takes fire it will be very much more 
| difficult to extinguish than one constructed of or- 
‘dinary timber. The late Mr. Martin Murphy. 
F. C. §., Principal of the Liverpool College of 
Chemistry, in giving evidence for the Mersey Docks 
and Harbor Board in their action against the Liv- 
erpool Gas Company for the destruction by fire 0° 
| the landing stages of that port, stated that soft word 
| is ultimately carbonized at a sustained temperature 
| of 360 deg. Fabr., or about the lowest temperature 
}at which creosote oil used for efigineering pur- 
»0ses will distill or give of an inflammable vapor. 
fi hts may be applied to creosote in bulk, oat at 
| ordinary temperatures it cannot be made to take 
| fire. Even a red hot poker put into a quantity of 
creosote will fail to ignite it unless the heat is suf- 
| ficient to raise a portion or the whole quantity to 
| a temperature closely approaching its boiling point, 
| but the creosote in direct contact with the hot 
| poker will give off fumes which will ignite on the 
application of a flame. 


After rubbing with fresh creosote oil the surface 
| of a piece of yellow pine which had been creosoted 
| some two years precmeey we placed it over and 
| within 3 in. of the top of the flame from an ordi- 
nary tallow lamp. A small hole was cut in the 
wood in order to allow of a thermometer being in- 
| troduced in such a manner that its bulb was ex- 
| posed directly over the flame. In five minutes the 
temperature noted was 190 deg. Fahr., but the tim- 
| ber did not show the slightest signs of catching 
| fire, nor of giving off smoke or fumes during the 
| twenty mioutes that the wood remained exposed. 
The e toward the end of the experiment 
—— to 4in., to 41¢ in. below the under surface 

of the wood, so causing the temperature to de- 
crease to 183 deg. Fahr. 

We further carried out a series of experiments 
with thin pieces of thoroughly seasoned and _ per- 
fectly dry yellow pine taken from a pattern shop, 
and some pieces of the same wood impregnated 
with about 15 Ibs. of creosote to the cubic foot. 
The pieces selected were taken from the ends of 
timbers, as they always take a larger quantity of 
oil than the other portions of the wane owing to 
its penetrating through the exposed ends and run- 
ning along the fibres. A piece of yellow pine was 
placed by the side of a piece of creoso yellow 
pine, a space of 1 in. in width being left between 
|them. A short length of 14 in. square rod iron 
heated all over to a cherry-red was placed upon 
them and allowed to remain until quite cool, the 
| result was that quantities of vapor were given off 
from both pieces, but there was no flame although 
the pieces were charred under the iron to a depth 
of quite 4; in, When the iron was heated to a 
white heat both pieces at once caught fire simul- 
taneously and burnt treely. Eight other experi- 
ments of a like nature were made with the iron 
varying from a cherry-red to a white heat. In 
_ four instances neither of the a ignited, in two 
| they at once caught fire simultaneously, and in the 
| remaining two cases the uncreosoted 





yellow pine 
took fire and the creosoted did not, but after the 
| iron was cooled to such an extent that the timber 
ee would not take fire a lighted taper 
on being applied to the fumes from the creosoted 
timber at once ignited them. 

Similar pieces of wood to those employed in the 
last-mentioned experiments were placed at uy 
ing heights above the flame of a gas jet, which, 
being protected by screens from draughts, gave a 

; Steady flame 254 in. in height, sometimes 
ickering to 314 in. The results of our observa- 
tions are as _ i wes “are : 

Experiment No. 1.—A piece of yellow pine was 
placed directly over and at the height of 41g in. 
above the top of the flame; afterward a piece of 
creosoted yellow pine was similarly placed over 
the same flame, but in neither instance was the 
slightest effect perceptible at the end of fifteen min- 


utes. 

Experiment No. 2.--The height of the wood 
above the top of ¢fiame was 21gin. The yellow 
pine in ten minutes was discolored and rather more 
so at the end of fifteen minutes. With the creo- 





' soted yellow pine the oil began to exude in five 


iste varia =-rremontetenny vases cotaisntr-r~ rp-eirnneensenr tency aia tel aie 
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inutes, vapor 
ton saints, but at the end of fifteen minutes the 
surface of the wood was no more affected than the 
yellow pine; alighted taper applied to the vapor 
or smoke, which was given off, failed to ignite it. 
In no instance was there any flame or appearance 


of fire. 

iment No. 3.—The height of the wood above 
the top of the flame was 154 in. The yellow pine 
in ten minutes was slightly charred, and only re- 
quired contact with the flame to catch fire. The 
creosoted yellow pine gave of vapor, so that at the 
end of ten minutes it was much dried but it did 
not catch fire. 

iment No. 4.—The height of the wood 
above the top of the flame was 14g in. The yellow 
pine in ten minutes was slightly charred, and in 
much the same condition as that of No. 3. The 
creosoted yellow pine caught fire in seven minutes. 

iment No. 5.—The height of the wood above 
the ewas lin. The yellow pine caught fire in 
forty seconds, the creosoted yellow pine in thirt 
seconds. On this experiment being repeated wit 
pieces of wood of slightly larger dimensions, the 
yellow pine caught fire in two minutes thirty-five 
seconds. Thecreosoted yellow pine began to flash 
almost immediately, and continued to do so for 
one minute thirty seconds, when the wood caught 
fire. 

Experiment No. 6.—A piece of yellow pine and 
a similar piece of creosoted yellow pine, each 15 
in. square and of sufficient length to rest on sup- 
ports, were placed just over and in contact with 
the flame. The yellow pine burned completely 
through in two and three-quarter minutes, the 
creosoted yellow pine in three and three-quarter 
minutes. On repeating the experiment the yellow 
rine burnt through in the same time, but the creo- 
soted yellow pine required a little over four min- 
utes. In all cases the fire was quite local and 
confined to the portion directly over the gas flame; 
in no instance did the flame spread along the 
sticks. 

It may be well to call attention to the fact that 
it was only in those instances where the flame was 
brought so close as to be almost in actual contact 
with the wood that the creosoted took fire more 
readily than the uncreosoted specimens, and even 
then there is not a large — in the results. The 
experiments numbered 1 to 6 were repeated, but 
where no note has been made the observations 
agreed so closely that any difference was imper- 
ceptible. We have already stated that it is most 
difficult to extinguish a creosoted timber structure 
after it has once caught fire, and, undoubtedly, 
creosoted wood is much more combustible than 
that uncreosoted, for not only has the wood to be | 
consumed. but also the oil contained in its pores, | 
which is highly combustible when a sufficient 
quantity of heat is supplied to produce rapid evap- | 
oration. The terms combustible and infiaeumabe 
are yet by no means synonymous, and these ex- 
periments go a long way in our estimation to prove | 
that creosoted timber is very little more inflam-| 
mable than that uncreosoted, although undoubtedly | 
- considerably more combustible. At the same time it 
must be pointed out that they do not allow for the | 
well-ascertained fact that when some coal tar creo- | 
sotes are allowed to stand, a quantity of crystalline 
matter separates, — ly naphthaline, which | 
will melt at about 80 deg. Fahr., and take fire on} 
the application of a flame somewhat more readily | 
than the heavy creosote oil. There is always a/| 
remote danger of this action taking place when | 
creosoted timber is employed, but science is grad- | 
ually perfecting methods for economically separa- 
rating the naphthaline from the creosote vil, and | 
chemists have sanguine hopes that at no very dis- | 
tant date the quantity of naphthaline remaining in | 
combination will be reduced to such an extent as | 
to be for all practical purposes inappreciable.—The | 
Engineer. 
> ++ oo oe | 
TUBULAR PILES. 
| 
nious system of constructing | 








A noveland i 
and driving pi 
practice by 





_ as of late been introduced into nature of the soil. 
essrs. Le Grand and Sutcliff, artesian- | possesses is that piles can be driven in deep water | 
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or smoke was being given off at when being driven. The method of driving these 


oe is as ap cna as it is novel. Instead of the 
lows being delivered on the head of the pile, the 
driving force is expended just where it is wanted, 
namely, at the point. This result is attained by 
using an elongated cylindrical driving weight, 
which travels easily inside the tube. The weight 
is raised by means of rope or rods, and is allowed 
to fall on the flat head of the solid point, the pile 
thus forming its own guide for the driving weight. 
The effect of each blow is to drag rather than to 
drive the pile down. It will be seen that the point 
is swelled, and is of sufficient diameter to effect a 
clearance for the joint-covers which have to follow 
itdown. The form of the joint-cover is seen at 
fig. 5. A considerable experience in driving tubes 
into the ground has shown the inventors that, thus 
made, the point does all the real work, and that a 
very slight strain is brought onthe joints above. 
An increase of stability is given to these piles, in 
cases where the depth to which they have to be 
driven is previously known, by the use of a flange 
which is gee ortioned to suit the nature of the soil 
into which the pile has to be driven. This flange 
is shown at fig. 2, and is so placed that at the final 
driving it just embeds itself on the river or sea 
bottom. Thetubes forming the pile are screwed 
into the flange, which in this case takes the place 





of the usual steel socket, and unites the two 
lengths of the pile ther. lt thus in no wa 
diminishes the stren of the pile, as it would if 
screwed on to the tube below an ordinary socket. 
With this system of piles it is not necessary to 
test the ground previously to drivin 


foundation is reached, fai ing which, the pile can 
be withdrawn. In ape for a site, small 
tubes can very rapidly be driven to ascertain the 
Another advantage the system 


them, inas- | 
much as lengths can always be added until a firm | 


well engineers. It involves a considerable depart- | with 
ure from ordinary practice, inasmuch as the piles | len 

are driven internally and at the bottom, instead of by filling them in with concrete after they have 
externally aud at the top. The invention origin-| been driven, if desired. When meeting with ob- 
ated with the senior member of the firm, while the | structions, screw Fm a have a tendency to become 
credit of some of the applications of the principle diverted from their position, and are liable to 


facility, and they can be of extreme 


is due to the junior member. Having recently had | loosen the ground around them. The tubular pile, | 


the opportunity afforded us of examining the on the other hand, is not open to this objection, as 
various applications of the principle at the works | it will fracture and pass through minor obstruc- 
of the inventors, No. 100 Bunhi Row, London, | tions until it reaches a solid foundation, and being 
we are enabled to place 


iculars before our forcibly driven into the — the earth firml 
Pp are 


readers. Thepiles are tu and can be made of surrounds it. These a to 

either wrought or cast-iron, and the thickness of classes of engineering work, and they are now 
the metal can be proportioned to suit the ing being tried by the ineer Committee 
circumstances of construction. The lower end of under instructions from the Under Secretary of 


the pile, as shown in fig. 1 of our 


engra 
solid and inted, and is ple. 
i ond cheek tipped. The . 


is | State for War. A series of experiments is being 
of carried out with them at Chatham, in order to prove 
’ their efficiency in various soils and in actual — 
in sections, which are screwed construction, with a view to the application of t 
steel sockets or joint-covers, whi 


- | system to military purposes. 
shaped on the outside in order to diminish friction! The principle of internal driving has been applied 


. Their strength, moreover, can be increased | 
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by Messrs. Le Grand and Sutcliff to the sinking of 
tube wells, driving the foundations for telegraph 
»sts (as shown in fig. 3), flagstaffs, and the like. 
VYhen used in connection with tube wells, a slight 
ly modified arrangement has to be employed in - 
consequence of the necessity which then arises for 
keeping out of the tube the water, which, in the 
ordinary way, flows in through the perforations. 
In this case, the first socket above the perforated 
end is made sufficiently long to admit of a stout 
iron ring or washer being placed in the centre of 
it in such a way that the two lengths of the tube, 
when screwed tightly together, butt against it, one 
on the under and one on the upper surface. The 
interior of this ring is of sufticiert size to allow the 
water to pass freely through it, but it has a screw 
thread cut throughout its whole length. During 
the operation of driv.ng, the opening in this ring Is 
und by a steel plug, which is screwed down into 
it until the upper part butts on the ring, as seen at 
fig. 4, where the ring is shown in section. The 
upper part of the plug forms an anvil, upon which 
the driving weight fails, the biow being thus deliv- 
ered a short distance above the point of the tube 
instead of directly upon it, as im the case of the 
piles. In the centre of the plug a hole is bored 
and tapped, into which a rod can be screwed for 
removing the plug when the driving has been com- 
pleted. The male thread on the exterior of the 
plug iscut left-handed, so that ordinary boring 
rods can be used in removing the plug without in 
curring the risk of unscrewing them. The general 
arrangement of thissystem of driving tube wells 
is shown at fig. 5. It will be seen that the water 
cannot rise in the tube above the underside of the 
steel plug, and, in practice, no difficulty has been 
experienced in any other respect. Altogether, the 
system is one which commends itself for its sim- 
plicity, and for the facility it offers for carrying 
out that class of works to which the invention ad- 
dresses itself.— Engineering. 
- —> +0 > oe S&S 
| THE LIVERPOOL ENGINEERING 


SOCIETY. 


| This Society held its fortnightly meeting on the 


29th ult. at the Royal Institution, Mr. M. E. Yeat- 
man, M, A., President, in the chair. 

‘Mr. F. B. Salmon read a paper on ‘‘ The Siemens 
| Regenerative Gas Furnace.” 

The author commenced with a description of 
the gas-producing apparatus and process and went 
on to explain the heating furnace with its ar- 
rangement of regenerative chambers and valves, 
showing the mode of lighting and working, de- 
| monstrating clearly its economy when properly 
| conducted by men of experience and intelligence 
in comparison with the older form of furnace. 

Saving being claimed with apparent justice, 
firstly, in the interception and storing of all heat 
| in the chambers, that in other furnaces is usually 
| wasted ; secondly, in the saving of fuel, both in 
quantity and quality, slack and similar fuel bein 
as good for the purpose as more expensive screene¢ 
coal ; basen its life being very considerably 
longer than that of a coal furnace, repairs and the _ 
| consequent stoppages are much less frequent. 
| Besides other important advantages, which, 
| coming more properly into a description of “ iron 
working,” he did not enter upon. 

The author concluded by not recommending the 
| adoption of the system blindly, especially where 
only one heating furnace was required, and cer- 
tainly not where intermittent or partial working 
| was the rule. 
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‘THE INSTITUTION OF CIVIL ENGINEERS. 


At the meeting on the 25th of March, Mr. Bate- 
| man, President, in the chair, the po read was 
'on ‘ The Electric Light applied to Light-House Ilu- 
| mination,” by Mr. J. N. Douglass, M. Inst. C. E. 

The author showed the progress of light-house 
luminaries from wood and coal fires to the intro- 
duction of tallow candles, fatty oils, mineral oils, 
coal gas and electricity. In 1839 experiments were 
by Faraday, for the Trinity House, at the Orford 
Low Light-House, with the Bude light, and, in 1862, 
at the South Foreland with the Drummond or lime 
light, but the results were not so satisfactory as to 
lead to their adoption. In 1857 experiments were 
tried at Blackwall with the electric light, produced 
by the first magneto-electric machines of Holmes; 
and on the 8th of December, 1858, the electric light 
obtained by Holmes’ second machine and a ‘‘ Du- 
boseq” lamp, was shown on the sea for the first 
time from the South Foreland High Light-House. 

On the ist of February, 1862, the Trinity House 
exhibited the electric light permanently at Dun- 
geness Light-House, b Salat magneto-electric 
machines and lamps. e works for the produc- 
tion of the light were described. and the first cost 
and maintenance given. The intensity of the 
electric luminary was about 124; times that of 
the oil lumi . The cost per unit of light 

hour was 0.1165d. for the oil and 0.1204d. 

the electric light. Frequent falling off of 
the latter light occurred, and the oil light had 
occasionally to be substituted. Shortly after- 
‘ward the Secinchs light-house authorities established 





en 
Ladepeaananmensce ee te 


F | 
‘s 
4 
a 
3 


zl wren od eee ee 
~ i ei | 
Saeed te areata trae ee ont ” o m1 
‘ > 4 
Te ERE ERR RRC HAS we IRE ES tn 
; 


— oleae . y - ete 
vo Pe ee are ae Soe se 
2ST er Re rt pee ee eens a ct ¢ 


ee. 
RE Ses eee: 


126 


the electric light at Cape La Héve, with the mag-_ 
neto-electric machines of the Alliance Com 
of Paris. In 1867, Holmes further improved his | 
machine and lamp. Two of these machines and 
lamps were exhibited by the Trinity House at the 
Paris Exhibition of 1867, with a dioptric apparatus 
of the third order. The Souter Point Light-House | 
was lighted by electricity in January, 1871. The 
light was adapted to a dioptric apparatus of 
the third order. A lower light from the same 
luminary as the upper one was adopted here for 
the first time. c —_— apparatus for both 
lights was designed by Mr. James T. Chance, M. 
A., Assoc. Inst. C. E. A ‘* Holmes” fog-trumpet | 
apparatus was also worked from the same engines 
as the electric-light apparatus. The total cost of 
the works was £18,000. The cost of the electric 
luminary per candle per hour was 0.056d., being 
rather less than half of the cost per unit at Dun- | 

ness. The maximum intensity of the beam from | 
this ap tus was about 700.000 candles. The 
Trinity House next established the electric light at 
the South Foreland High and Low Light-Houses, | 
in January, 1872. The apparatus for the produc- | 
tion of the light consisted of two steam engines of | 
20 effective H.P., four Holmes’ improved mag- 
neto-electric machines and lamps, and two dioptric | 
apparatuses of the third order for fixed white 
light. The cost of the additional works for these | 
lights was £14,800. The intensity of the full 
power beam from the High Light-House was about 
20 times that of the old first-order dioptric oil 
light. The relative cost per unit of light was as 100 
oil to 30.6 electric. In 1873, the Trinity House 
adopted, for the Lizard Light-Houses, Siemens’ 
dynamo-electric machine and lamp, and a siren fog 
signal, These were driven by three of Brown’s 
caloric engines, each of 10 effective H. P. The 
cost of the additional works for these lights was 
£14,936, and the annual maintenance, including 
interest on first cost, amounted to £2,365 6s. 4d. 
against £1,016 7s. lid. for the oil lights. The in- 
tensity of the full power beam of each light was 
about 330,000 candles, being about 21144 times the 
intensity of the oil light. The relative cost per 
unit of light was 100 oil to 14.04 electric. The suc- 
cessive improvements in the electric machines, 
and in the means of driving them, had reduced 
the cost of the electric light at the Lizard to one- 
ninth of that at Dungeness, and the quantity of 
light produced at the Lizard per pound of coke 
consumed was increased 20 times. 

The continued growth seaward of the shingle 
point at Dungeness led to the removal, in 1876, of 
the original electric light apparatus, and the sub- 
stitution of a low flashing oil light and siren fog 
signal for both light-houses. 

he author furnished information received 
from M. Allard, Director-General of the French 
Light-Houses, relative to the electric light-houses at 
Cape La Héve and Cape Grisnez, where Alliance 
magneto-electric machines and Serrin lamps had 
been adopted. It was intended to exhibit the 
electric light in the present year in a new light- 
house on the Isle of Plaineer, opposite Marseilles, 
and it had been decided to substitute the electric 
light for the oil light in the Palmyre Light-House 
at the mouth of the Gironde. Some informa- 
tion was also given relative to the electric light- 
houses at Odessa and at Port Said, these making 
ten in which the electric light had already been 
established. 

The comparative cost and efficiency were shown 
of light-house luminaries produced by all the agents 
at present employed, viz., oil, coal-gas and elec- 
tricity. Coal-gas, on Wigham’s system, was ap- | 

ylied to the Howth Bailey Light-House, Dublin Bay, 
b the Commissioners of Irish Lights, in June, 
1865, and it had since been extended to seven light- 
houses on the coast of Ireland. In 1872 the Trinity | 
House adopted it at the Haisborough High Light- 
House. The additional cost of the works necessary | 
for the introduction of gas at this station was | 
£1,996, and the annual maintenanee of the gas | 
establishment, including interest on first cost, etc., 
amounted to £832 4s, 3d. This light had a mean 
intensity of 1,173 candles, and a maximum in- 
tensity for chick weather of about 2,923 candles. 
In 1877 the necessary additions were made for 
lighting the low light-house (distant 766 yards), by 
gas from the same works, at a cost of £1,296. The 
system of Mr. Wigham had been further de- 
veloped by introducing the flames of two, three | 
and four large burners ever each other in the axis | 
of the dioptric apparatus. In January of last year | 
the Commissioners of Irish Lights adopted one of | 
the latter lights in a new light-house at Galley | 
Head, near Kinsale. The maximum intensity of 
the four burners combined for thick weather was 
about 5,012 candles. The author next gave state- | 
ments, showing the comparative focussing com- | 
yactness of the light-house luminaries which had | 

sen referred to for utilizing in optical apparatus, | 
viz., the lights produced by oil, coal-gas and elec- | 
tricity. The focussing superiority of the electric | 
luminary, compared with the best of these, was as | 
616 to 1. Statements were given of the compara- | 








tive average cost and annual maintenance of a) 
single light-house (shore station) in this country | 
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with colza oil, mineral oil, coal-gas and electricity — 


y as the illuminatin agents, both with and without 


a first-class 20 H. P. siren fog a For a max- 
imum degree of light equal to the single or com- 
bined intensity of the luminaries of the Lizard, 
the cost of the more perfect electric luminary per 
unit of light eroviaed wan about — as Tespect- 
ively of that of coal-gas, and about }% and , re- 
spectively of that of mineral oil, at their maximum 
intensities. With higher intensities of the electric 
luminary the cost per unit would be more in its 


favor, no further addition to the working staff 


being n ; 
From a by Faraday for the Trinity 
House, in 1836, relative to the penetrative power 


gradually drawn off. 
sewer there were found a quanti ps 
with gladitorial ornamentation, human skulls and 
i Much of the old Roman road in the 
Foro Romano is now exposed to view, and the ruins of 
the shops of the gold and silversmiths are visible. 


At : recent ae of ak Manchester Architectural 
Society, a system of pneum: sewerage was explained. 
iron vessels were placed in convenient central 


of lights, through such obstructions as fc . mist, locations, into which the drain-pipes of the vicinity 
em| . When 


etc., and the more recent experiments the 


| French Light-House Authorities and by the Trinity 


House with oil and electric lights, it might be as- 
sumed that, with the atmosphere so impaired for 


| the transmission of light, that the oil luminary at 
| its maximum intensity would be fairly visible at 


the fog signal range of 2 miles, the electric lumi- 
nary at its double Lizard intensity of 16,500 candles 
would be visible at about 4 miles. Further, that 


| on more frequent occasions, when the oil luminary 


would be visible at about 81¢ miles, the electric 


| light would be visible at the full range of 17 miles. 
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LINING FOR WATER PIPES. 


The danger of contamination of drinking water 
by its passage through lead pipes is well under- 
stood by sanitarians, and, as it is difficult to re- 
place this metal by any other for the —« 
referred to, various devices have been adop to 
render lead pipes innocuous. Among others, the 
introduction of block tin has been found to 
many advantages. A recent method, which is 
said to have proved quite successful in effecting 
this object, is by producing a lining of sulphide of 
lead. For this purpose a hot concentrated solution 
of sulphide of sodium is allowed to flow through 
the pipes for ten or fifteen minutes. This pe 
duces a glaze of — of lead, which is said to 
be entirely insoluble, and to protect the pipes 
from any possible corrosion.—Harper’s Weekly. 


Oe 


FOREIGN INTELLIGENCE. 


Berlin is experimenting with electric lights for the 
illumination of streets and factories. 


At Powhar, in Austria, the petroleum well lately dis- 
covered now yields 2,000 gallons daily. 


From the débris of her coal mines France makes an- 
nually 700,000 tons of excellent fuel, and Belgium 
500,000 tons. 


A railroad of 3 feet 4 inch gauge is to be built in 
France, from Hermesto Beaumond. This will be the 
first narrow-gauge line in France. Its cost of construc- 
tion a not exceed, according to the estimates, £4,000 
a mile. 


Engineering operations in connection with the sub- 
marine tunnel under the channel, which were suspended 
in January last owing to the severity of the weather, 
have now been resumed on the French side. The bor- 
ing of the shaft, which is to serve for the establishment 
of the experimental gallery, has been recommenced. 


{\The telephone has been employed for the’past two 
or three months on the eburg & Halberstadt Rail- 
vernment has 
requested the owners of all the private lines of the Em- 
vire to try if the new means of communication cannot 
. used, instead of the ordinary apparatus, for tele- 
of their road. 


A French writer estimates the present railway mileage 
of the world as follows: Uni States, 82, miles; 
Great Britain, 16,974 miles; France, 13,492 miles; Ger- 

ussia, 11,555 miles; Austria, 
10,852 miles; Italy, 4,815 miles; Turkey, 
India, 6,527 miles; Canada, 4;200 miles; Peru, 960 
miles; Argentine Republic, 990 miles; Egypt, 975 miles; 
Brazil, 836 miles. 


The gold uction of Victoria, Australia, last year 
was ony 7h5. 754 ounces, being a falling off from isy? 
per cent. The 
decrease in the yield of the Victorian mines for a long 
series of years has been constant and considerable. In 
1870, for example, the product was 1,222,798 ounces, 
which shows in the interval a diminution of 467,000 


ounces, or more than one-third. 


The people of Mexico are waking up to a sense of the 
necessity of railroads to their country if she isto make 
any headway. The Los Dos Republicas says, in 
thereto: ‘‘ The Mexican people have not the capital nor 
the experience for building them; neither capital nor 
railroad-builders can be induced to come from Europe. 
No person or company in any of the nations of that con- 
tinent has made an offer to this end. Therefore it is to 
the United States that Mexico has to look. The capital 
and builders must come from that country. 


The authorities of London have a novel and effective 
method of of all surplus snow. Inclined plates 
of iron are fixed below the man-holes leading to the main | 
sewers. Upon these plates are ranged a series of gas 
burners, The snow is carted from erecting Saree 
shoveled down the man-holes, and falling on 
plates is soon reduced to water and passes down the 

. ‘The consumption of gas Se and 
the cost is said to be much less than that incurred by 
carting away the snow on the old system. 


: | northwest to sou 


these were filled to a certain height, a 


dlecharge. 
yee el any rade = . 


tricts, where there was not sufficient fall to = off 
the se promptly. It was estimated that 5, gal 
lons be raised through 100 feet for a penny. 


It has been decided to erect a new tower for the Eddy- 
Se about 127 feet from the present site. 
The focal plane will be raised to an elevation of 130 feet, 
and the range of light extended to 171¢ nautical miles. 
The new tower will be constructed entirely of granite. 
The height will be 138 feet above the rock to the top of 
the cornice, and the diameter of the tower under the 
cornice will be 18 feet 6 inches. The tower will be solid 
(with the exception of containing a water-tank) to the 
height of 25 feet 6 inches above high-water springs. 
At this level will commence the side-walls, with a thick- 
ness of 8 feet 6 inches, diminishing to 2 feet 3 inches at 
the top. The tower will contain nine apartments, each 
10 feet in height, in addition to the lantern, the seven 
uppermost being 14 feet in diameter. The estimated 
cost is £78,000. 


The cheapest railway in the world is the five-mile line 
from Westerstede, in extreme northwestern part of 
Germany, to the road connecting Bremen and Olden- 
berg with Emden. The people are scattered farmers, 

i oe he and scanty produce, and they sub- 
scribed £11, build the of which only £10,450 
was spent. The rolling stock consists of two small loco- 
motives, three passenger coaches, two box and four flat 
cars, and the road is run by four men, ata total expense 
of £1 9s. per day, which leaves net daily earnings of 
19s. The engines burn peat, which is abundant in the 
district, and the nger cars have seats omnibus 
fashion, with a door at each end of the car, as there is 
no turn-table on the line. The road has a gauge of 2 ft. 
514 in., and is laid with rails of Bessemer steel. The 
only buildings are a rough shed at either end of the 
line, to cover the engines and cars. 


The idea of a canal the Isthmus of Suez was 
considered practicahle. the excavation actually 
commenced, upward of twenty-five hundred years ago; 
and in the reign of Ptolemy Philadelphus, King of 
Egypt, two hundred years before the Christian era, the 
union of the two seas was perfected. This canal passed 
very nearly along the same track as its modern succes- 
sor, entering the Red Sea, near the site of the present 
town of Suez, and was of sufficient depth and breadth 
to allow of the passage of galleys of considerable size, 
Moreover, it is a historical fact that in the year 31 B. 
C., Cleopatra, after the battle of Actium, see that 
the forces of t were unable to resist those of Rome, 
attempted to take her fleet a oe the Red Sea, 
with a view of escaping intoa d a a 
which failed in consequence of the Arcos biting 
— the country the canal passed through. The 

existed for several centuries after Cleopatra’s 
time, but became ually blocked up and obliterated 
by the unconquerable sand. 


The m of subterranean te! wires eae 
by the Postmaster-General of the German Empire be 
completed, according to present nts, in a year 
anda half. Two lines will then traverse the empire 
diagonally; the one ae northeast to south- 
wess, from K®énigsberg to Strasburg, the other from 
from Ham to Ratibor, a 
town in the extreme south of Silesia. two main 
lines will cross one another in Berlin. In the west of 
the empire a subterranean telegraph will run in a curve 
from , through to Ham! ; in the 
east another line will connect Kén with ibor ; 


ires. cable 
loll dove; tak from Berlin to Halle, has been satis- 
factorily subjected to the severest scientific tests. 


GENERAL INTELLIGENCE, 
columns anp tteas of interest Dat may be furnished tn 
GAS AND WATER. 


Mexia, Texas, is to have water-works. 
The —" Post-Office is to be lighted with the 
e ight. 


Hutchinson, Reno County, Kansas, is talking of hav- 
ing water-works on the y system. 


The Leadville (Cy:.) Water-works have been completed. 
The final test was made on the Ist inst. 


The Chicago Tribune thinks *‘ Mr. Edison has given 
us a great deal of gas, but no electric light.” 
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The of Lowell, Mass, is discussing water rojects 
for its S cdbute, Bavidere cadCentralvilla. 


Edison denies with t emphasis that his electric 
light has failed or that he has stopped experimenting. 


The Warren Foundry & Machine Co., of Phillipsburg, 
N. J., huve recently been making quite extensive ship- 
ments of cast-iron water-pipe to San Francisco, Cal. 


The Hartford (Conn.) Courant recommends the demo- 
lition of the Asylum Hill reservoir, in that city, which 
is Bene of repair, and the erection of a 
stand pipe in i . 


they could, if allowed a few months for preparation, 
light the entire city with electricity, at a saving to the 
taxpayers of from $150,000 to $200,000. 


A bill has been introduced in the New York State 
Legislature entitled, “‘An Act to authorize gas-light 
companies to use electricity instead of gas for the light- 
ing of public places and public and private buildings in 
cities, villages and towns within this State.” The 
Buffalo Courier says the appearance of this bill indi- 
cates that ‘The electric light has a future. The gas- 
light companies protest all the while that they are not 
afraid and that the problem Edison has in hand is an 
insoluble one ; but they are evidently getting ready for 
the impossible to happen.” 


place. 


Jobu Wanamaker, the extensive clothier of Philadel- 
has contracted for fifty-six Brush electric lights 
illuminate his entire establishment. He has tested 
the light since Christmas and finds it entirely satisfactory. 


In ager parca the Leadville, Col., water works, the 
supply of solder for calking the joints of the iron pipe 
gave out, and silver bullion was used as a substitute for 
a number of days, until the cheaper materia] could be 
obtained. 


The Water Commissioners of Troy, N. Y., received 
proposals last Saturday for the extension of the water- 
works system of that city. Nine bids were presented, 
ranging from $305,000 for the entire work to $198,500 
for a portion, the latter bid being made by E. W. Hy 

|dorn, of Troy. Among other bidders were the Corliss 
Steam Engine Co., of widence, R.1.; Holly Manu- 
facturing Co., of Lockport, N. Y.; H. R. Worthington, 
of this city, and R. D. Wood & Co., of Philadelphia. 
We do not learn that any steps have as yet been taken 
toward awarding the contract. 


Monumental Park, Cleveland, is to be illuminated in 
future by the electric light. The lamp-posts therefor 
were to be placed in position during the past week and 
the machine has been finished. The * Brush” system is 
the one to be used. 


Toronto, Ont., is talking of extending its water-works 
system further out into Lake Ontario. The intention 
is to have a crib-work in the lake, with a space for the 
keeper’s residence and a light-house upon it. The esti- 
mated expense of the improvement is $120,000. 


The price of gas to the city of Cleveland, O., under its 


A Baltimore correspondent writes us: ‘‘ The last open 
ing on the 6th residency of the Gunpowder permanent 
water supply for this city was made onthe 9th inst., 
and the Engineer has announced that his line of c»ntres 
came out all perfect. The opening on the tunnel now 
extends from shaft No. 12 to No. 15, thence to Lake 
Montebello in course of construction, the distance there- 
of being nearly twc miles. Messrs. Donoghue, the con 
tractors, expect to finish their work in the course of a 
couple of months. The portion now opened is being 


new contract with the Cleveland Gas-Light & Coke 
Company, for the year commencing April 1, 1879, has 
been reduced from $1.50 per 1,000 feet to $1.25, and 
the cost of lighting and cleaning from $6.25 to $5. 


ing recommended the extension of the White Springs 
water-works, now supplying a part of the village. In- 

—— has shown t the obstinate prevalence of 
diphtheria is mainly due to impure water, and hence a 
change is recommended. 


During 1878, the income of the Atlanta (Ga.) water- 
works increased about $8,000 over the previous year, | 
while the expenses increased only about $2,000. The 
income now gives a clear net surplus of from $3,000 to 
$5,000 over the running expenses. The works are in 
good condition, and have over 800 takers of water. 


The Leadville Illuminating Gas Company filed articles 
of incorporation with the Secretary of State of Colorado | 
on the ‘3a inst. The company organizes for the ag peor 
of manufacturing gas to illuminate the city of Lead- 
ville and its suburbs. The capital stock is to be $250, - 
000, divided into 2,500 shares of 3100 each. The com- 
pany is to exist twenty years. 


Providence, R. I., a city where gas has been sold very 
cheap and where monopoly has been broken by oppo- | 
sition, is meditating a change from gas to gasoline for | 
its public uses. A committee of the Board of Aldermen | 
have recently been visiti New Haven, Conn., and | 
Worcester, Mass., to make investigations regarding the | 
cheapness and efficiency of the latter article. 


Mec rt, Pa., is desirous of having water-works, | 
and a petition is to be presented at the next regular | 
meeting of Councils, praying for their construction. 
While it is allowed by all to be a much-zeeded improve- 
ment, it is stated that with a depleted treasury, and 
taxes already too high, it will be hard to procure a ma- 
— vote and money to secure the prompt erection of 
wor 


| 
At the meeting of the City Council of Chicago last } 
Monday evening, Mayor Heath returned without his | 
approval the ordinance in regard to water rates recently | 
passed. He gave as his reasons that the ordinance | 
would di the introduction of meters by private | 
rsops, and t the reduction in price made on| 
ous quantities would tend to the encouragement of | 
waste. The ordinance was passed over the veto by a} 
vote of 28 to 4. 


Charleston, 8. C., is to have water-works, the City | 
Council having a short time since entered into a contract | 
for their construction with Jesse W. Starr, Jr., of Cam- | 
den, N. J. The water supply is to be derived from arte- 
sian wells, the calculations being for a supply of 2,000,- 
000 daily. There will be a stand pipe and 165 
id by July 


| 


hydrants. Five miles of mains are to be 
1, 1879, and the entire works are to be in running 
order by Jan. 1, 1880, 


The South Florida Journal, published at Sanford, 
Florida, which is a young and flourishing town on the 
U St. John’s River, thinks the water a one 

should receive earnest attention at once. land 
being too low to admit of the bility of having good 
water from wells, the Jou as a source of | 
supply several fresh water lakes situated at a distance 
of miles from the town, which would furnish an 
abundant supply with a fall of about thirty feet. 


The Union Water-Meter Company, of Worcester, 
em, Fee shi an oo — Se ie 
nion Water- pany, Limited, of London, Eng. | 
y the Ball & Fitts reciprocating | 
meter it 0 the Worcester company some two years | 
ago, since which time the London company has | 
introd this: meter in England. order now 
filled is only one of a series of similar orders filled by the | 
cae ee oes Soe Sie Landon company since the | 


company, known as the Western | 
Electric Light Company, hes © contract with the prop- | 
erty owners on Kearney street, between Port and a 
Right strevts and stones with the electric light for ths | 
distance. They expect by the 1st of June to have | 

lace at least seventy Jablochkoff and four hundred 
erdermann candles, and say they are confident that | 


BE 


Col., for which Russell & Alexander, of Chicago, have 
the contract, will be in complete running order by July | 





arched with brick in places where the rock is insecure.” 


The water-works of Hudson, N. Y., which were con- 


| structed in 1874, receive their supply from the Hudson 
The Geneva (N. Y.) Board of Trustees at a late meet- River, the water being forced by two 
+ th which have combine< 
daily, at the river, to a receiving reservoir situated ona 
| hill back of the city, one mile from the river, and from 
this it is filtered into a distributing reservoir holding | 
3,200,000 gallons. 
and mains and one hundred and seventy-five hydrants, 
the pressure upon any of the latter being sufficient to 
afford ample protection from fires without the aid of | 
tire engines. 


yumping engines, 
capacity of £000,000 gallons 


There are thirteen miles of pipes | 


It is expected that the new water-works at Golden, 


1 next. The Holly pumping machinery is to be used, | 
and there will be six miles of pipe laid and twenty-three 
hydrants. The entire cost of the works complete will 
be about $40,000. Referring to these new works in 


connection with a reference to the water-works at Lead- 
| ville, just completed, the Chronicle, of the latter city, 





has the following interesting remark, showing the kind 
of solder used in Leadville: ‘In point of material, the 
works at Golden will be identical with those of Lead- 
ville, barring the silver bullion used here for solder.” 


Jacksonville, Fla., is to have water-works, the con- 
tract for their construction. as we learn by the Sun and 
Press, of that city, of the 10th inst., having just been 
awarded to Dr. J. A. Cloud, of Philadelphia, and the de- 
tails of the work agreed upon. The new works are to 
be upon the Holly system, there being eA ee ving 
engines, with a warranted capacity of 1,500,( giles 
each, inevery twenty-four hours. There will be about 
eight miles of cast-iron pipes; five hydrants at every inter- 
section of streets in the city; the engines are guaranteed 
to throw 10 one-inch streams 100 feet high, at one time, 
in any _ of the city. The water supply is to be ob- 
tained from fifteen 10-inch driven wells,sunk to the water- 
bearing stratum of the uina rock, the supply 
which was tested last fall, and found to yield over 
3,000,000 ions every twenty-four hours. These 
driven wells will lead into a large well, fifty feet in 
diameter and twenty feet deep, from which the water 
will be pumped into the main. Ifthe Board of Health 
do not interpose objections to the excavations being car- 
ried on during the coming months, it is stated that the 
contractor will at once commence the digging of the 
large well, in which case it is expected that the water- 
works will all be finished and in operation by the first of 
January, 1880, otherwise adelay of another season will 
doubtless result. 


from 


—-- ee -—— 
STREETS, DRAINAGE, ETC. 
The City Council of Springfield, Mass., at its a 
last Monday evening, passed an appropriation of $25, 
for sewers and drains for the coming year. Several 
new sewers are to be built. 


The Board of Public Works of Cincinnati at their 
meeting on the 10th inst. awarded the contract for the 
McLean avenue sewer extension to Mason, Shanahan & 
Dandridge, at their bid of $121,511.20. 


The “‘ Committee on Improved Sewerage,” of Boston, 
last week awarded the contract for building Section 3 
of the main intercepting sewer to John Cavanaugh for 
$39,936.75, and Section 3 South Boston intercepting 
sewer to Charles Linehan for $41,279. 


The Rochester (N. Y.) Daily Union and Advertiser 
complains that while that city ought to be one of the 
best drained cities in the world, on account of the large 
river flowing through its centre and more than a 
hundred feet, its system of sewerage is y inefficient. 


A New Orleans (La.) correspondent, under date of the 
11th inst., writes us as follows: ‘‘ New Orleans is not in 
such a filthy condition as an item in your last number 
would lead one to think. Its sani condition is much 
better than for any time within the three years, and 
efforts are just being made to greatly improve that. 
There is but little dnnger of an epidemic this coming 
year.” 


preparing plans for a lattice bridge of two spans, 233 
fer 


| 


Jatksonville, Fla., in addition to its new water-works | be about one hundred and fifty feet. The bridge is to 
mentioned elsewhere in this issue, is to have a thorough | be built by private capital alone. 


March 31, 1879, to be $108,916.75. 


the lowest of ten bidders for the iron superstructure of 
seven new county bridges, to be built in Allegheny 
County this summer, and the contract has been awarded 
to them. 


inst., passed a concurrent resolution ree 
minion Parliament and Congress of the 
authorize the building of a bridge across Detroit River 
at or near Detroit. 


over the Pike River, at Bedford, on the line of the new 


| fou trestlework, will be of iron and steel, except the 
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sewerage system which will cover the same territory as 
that of the water-works, and the contract for the con- 
struction of which has also been awarded to Dr. J. A. 
Cloud, of Philadelphia. The main sewers will run 
through Pine, Cedar and Catharine streets, the largest 
being that on Pine street, which is to havea diameter of 
twenty-four inches, and will empty into the St. John’s 
River. Vitrified terra cotta pipe is to be used in the 
construction of the sewers. The least fall to be obtained in 
ony part of the city will be one-tenth of an inch to the 
oot. 
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BRIDGES. 


Toronto, Ontario, is talking of constructing a new 
iron bridge, to cost $14,000. 


An exchange says: ‘It isn’t every bridge-builder who 
wants to be tried by a jury of his piers.” 


Windsor, Ontario, proposes to handsomely bonus the 
projected bridge across the Detroit Rivér, and to ex 
empt it from taxation for a quarter of a century. 


A. P. Boller, of this city, has been awarded the con- 
tract for the Croton Lake bridge on the New York City 
and Northern road. 


The King Iron Bridge and Manufacturing Company, 
of Cleveland, O , has recently received the contract for 
an iron bridge over the Jones River at Lebanon, Del. 


The Morse Bridge Works, Youngstown, O., are en- 
gaged in constructing an iron bridge of four spans of 
150 feet each over the Allegheny River at Franklin, 
Pa. 

A recent report of the contractors for the completion 
of the Cincinnati Southern Railway shows the amount 
maid for bridges and trestles from Aug. 26, 1878, to 


The Pittsburgh Bridge Company, of Pittsburgh, Pa., is 


Both houses of the Michigan Legislature, on the 15th 
_—— the Do- 
Inited States to 


A Bedford (Quebec) correspondent writes us that he is 


‘t long, with stone pier and abutments, to be erected 
Lake Champlain & St. Lawrence Junction Railroad 
now building. 


Grant, Wilkins & Co., of Atlanta, Ga., and No. 102 
Broadway, New York, have recently received contracts 
for a wrought-iron draw-span of 142 feet, on the Mobile 
& Montgomery Railroad; a wrought-iron highway-span 
of 100 feet in Montgomery, Ala.; five wrought-iron 
spans of 120 feet each over the Etowah River, as well 
as six of 100 feet each over the Chattahoochie River, on 
the Western & Atlantic Railroad, and a centre or pivot 
pier for a draw-bridge near Mobile, Ala. 


Owing to their immense weight, the iron shoes in which 
rest two of the spans of the long Lehigh Valley railroad 
bridge at Easton, Pa., lately sunk about an inch, throw- 
ing the bridge out of grade. As it was certain that the 
depression would continue, owing to the fact that the 
inside masonry of the pier is less solid than the outside, 
an iron casting 12 feet long, 3 feet 3 inches wide and 3 
inches thick, weighing 7,000 Ibs., was recently success- 
fully placed under the spans, in order to elevate them. 
The spans weigh 180 tons each. Hydraulic jacks were 
used. The spans were raised, the masonry redressed, 
the castin’s placed in position and the spans lowered, 
without the stoppage of a single train. This is consid- 
ered the greatest engineering feat that has been attempt 
ed and successfully carried through in that region. 

The charter of the New York & Long Island Bridge 
Company (more commonly known as the Blackwell’s fs. 
land Bridge Company), will expire in June next, and a 
bill is now before the New York State Legislature ex- 
tending its privileges. The project of this bridge first 
originated with the old Tweed ring in 1867, but nothing 
was done with the charter granted them. In 1872 a 
new company had the charter amended, it then being 
required that the bridge should be completed by June, 
1879, and in the same year broke ground to compl 
with the statute obligations, and began the serious wor 
of locating and mapping the lands, boring for founda- 
tions for pers and anchorages and forming plans for the 
bridge structure proper. When sixty-five thousand 
dollars of stock had been subscribed, and the work was 
proceeding rapidly, the financial crisis of 1873 came on, 
and the enterprise, like many others, came to a stand- 
still. The company had employed a board of three en- 
gineers, consisting of Generals Barnard and Gilmore, of 
the United States Engineer Corps, and O. Cha- 
nute, Chief Engineer of the Erie Railway, who 


for nearly a year and a half examined a large 
pumber of plans and estimates. It is now hoped 
that with favorable legislative action, the work 
may be recommenced this year and completed 


as early as 1883, at a total cost of less than three million 
dollars. The plans at present contemplated propose a 
first-class double-track railroad, carriage and foot-pas- 
senger bridge from Third avenue, New York, along 
Seventh-sixth street and across the East River to Ravens- 
wood, L. L., landing on the high plateau between Hun- 
ter’s Point and Astoria, seven-eighths of a mile from the 
river front at Ravenswood. The entire structure, ns 


foundations on the low stone piers, and the bridge is to 
| have, when loaded throughout its entire length with the 
| heaviest class of freight trains, running each way at 
| thirty miles an hour, a factor of safety of six. 
| The height of span above high water across the line of 
| entrance to the Sound and Hell Gate will, it is expected, 
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A new railroad from New Orleans to Houston Texas, | 
» expected to be in running order by the Ist of 
yer next. 


The Atchison, Topeka & Santa Fe Railroad will con- 
struct some two hundred miles of new road in Kansas 
this year. 


The engineer corps of the Columbus & Northwestern 
Railroad are approaching Urbana, Ohio, establishing the | 
Northwest Division as far as that city. As soon as pro- 


ae are made of the survey the road will be let to bid- 
ders. 


At a meeting of prominent railroad men, recently | 
held in Boston, Charles Francis Adams, Jr., the dis- 


of the Pennsylvania Railroad in its management as un- 
approachable by any railroad in the civilized world. 


The Chicago, Milwaukee & St. Paul company is show- 
ing great energy in pushin 
fertile West. The new branches are about being graded, 
one to Beloit, on the Big Sioux River, twenty-five miles ; 
one to Big Stone Lake, forty-five miles, and a short line 
to Minneapolis. 

The Pennsylvania Railroad system of administration 
has received the high compliment of being recom- 


mended to the Government of Prussia as a model on | 


whic h to base changes in the administration of its State 
railroads, by a railroad officer whom it sent to this 
country to study our roads. 


The Lake Champlain & St. Lawrence Junction Rail- 
road is to be built this summer from Farnham to Stan- 
bridge Station, County of Missisquoi, Province of Que 
bec, a distance of fourteen miles. It is now built from 
St. Guillaume to West Farnham, a distance of about 
oo miles, and is expected to be fully completed by the 

Ist of September next. It is a 8 feet 6 inch gauge. 
The contract has been awarded. 
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SATURDAY, APRIL 26, 1879. 

THE Cunard new steamship Gallia sailed from 
this port on her return voyage at 8:55 a. m., | 
Wednesday, with 177 passengers. In connection | 
with her departure the World, of the 24th gives a 
brief but interesting history of the Cunard Line, 
and how “it has been kept upduring thirty years,” 





en 1 ee 
STEAMSHIP lines from this port are increasing 
in number. The Powhatan, of 1,561 tons, is the 
first of a fleet of five similar steamers forming the | 
New York and Mediterranean Steamship Co., and 
is to sail May 15 for Gibraltar and all points in the | 
Mediterranean. She will be followed at regular | 
intervals of about 15 days by the other steamers. | 


—_— > +2 > 0+ Se 

THE Morse Building, corner of Beekman and 
Nassau streets, N. Y., is rapidly approaching com- | 
pletion. It is a tower-like structure certainly. 
It is 85 feet 31g inches in Nassau street, by 69 feet | 
61¢ inches in Beekman street, is eight stories high ; | 
it is exclusively of brick, 3,000,000 having been | 
used without a single stone or an iron column being | 
used, the intention being to erect a fire-proof. 
building, if possible. For full description see | 
World, of the 24th. 
> +0 0+ Ge | 

THE ‘History of the Pennsylvania Railroad, 
etc.,” is now ready for delivery. It is a very large 
book of 266 pages, copiously illustrated with wood 
cuts; an illustrated map of the United States, | 
showing the Pennsylvania Railroad and, branches; 
and 82 large double-page plates, illustrating every 
feature of the plant and rolling stock of the road. | 
For a list of these plates, see ENGINEERING NEws | 
of March 29. See also advertisement is this num- 
ber. We will be pleased to supply copies at the | 
prices there given, 

mn tt mere 

MEssRs, VANDERBILT and Jewett, Presidents of 
the New York Central and of the Erie Railroad, 
have addressed a joint 61-pages-of-printed-matter 
letter to the Assembly Special Committee on Rail- 
roads in answer to the charges made by the Com- 
mittee of the Chamber of Commerce against the 
general railroad management of this State, and 
especially against the management of the lines 
which they represent. The lettershows that there 
are two sides to the ‘‘ discrimination ” question, and 
it will undoubtedly prove interesting reading to 
New York merchants. 


——)> 


eee 
CHAIN-CABLE TESTS. 


I. 

Of the United States Board appointed to ‘‘ Test 
Iron, Steel and other Metals,” Committees D, H 
and M have made their report to Congress. The 
document is entitled, ‘‘ Report of the Committees 
on Chain-Cables (D), Malleable Iron (H), Reheating 
and Re-rolling Wrought-Iron (M), giving the re- 
sults of experiments on the strength of wrought- 
iron in bars and in chains ; the effect of different 
degrees of reduction in rolling, reheating, re-roll- 
ing and hammering ; and acomparison of chemi- 
cal causes with physical results, proving strains 
for chain-cables, the correct form for test pieces, 
and miscellaneous investigations into the physical 
properties of rolled wrought-iron.” It is signed by 
Commander L. A. Beardslee, U. 8. N. ; Lieut.-Col. 
Q. A. Gillmore, U. 8. A.; A. L. Holley, C. E. L.L. 
D.; Wm. Sooy Smith, C. E., and Chief Engi- 
neer David Smith, U. 8. N. ; the title of the docu- 
ment illustrates pretty fully how important the 
subjects are that it treats ; the names of the Com- 
mittee are sufficient to indicate how exhaustive 
and thorough the tests have been, and how valua- 
ble must be the information thus obtained, and 
the deductions drawn therefrom to manufacturers 
and purchasers of cables and cable-iron, to iron- 




















| thoroughly without loss of strength. The former 
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turers whose constructions are principally of iron. 
The report must undoubtedly henceforth be the 


| standard of practice for the manufacturing nations 
of the world as to American iron so soon as it gets 


into general circulation among them. 
The report covers two hundred and sixty-four 
octavo pages, is illustrated with numerous wood- 


| cuts and Heliotype reproductions of photographs, | 
| and is necessarily made up in great measure of 


tables showing various tests; we propose, there- 
fore, to give only some few of the numerous val- 
uable deductions which are recorded, for the bene- 
fit of such of our readers as may not be suffi- 
ciently interested as to procure the volume, or so 
fortunate as to be able to do su. 

The work of the three different committees be- 
ing largely similar in character, it was concen- 
trated by consolidating the committees into one, 
which selected asa ‘leading object” for experi- 
ments the establishment by research, of the char- 
acteristics of iron best adapted for the manufac- 
ture of cables. 

The committee state introductorily that *‘ a cable 
must be able to resist both sudden strains, steady 
strains, vibratory strains, and corrosion; and a 


| bridge must encounter the same during its service; | 


therefore it is hoped that the information we have 
been able to collect, the deductions we have drawn, 
the errors we have corrected, and the rules and 
tables we have established and calculated, will 
prove of service to a large class of our manu- | 
facturers, of whom the cable-makers are but a 
branch.” 


Cables in service are subjected to the destroying | 
forces of sudden strains; alternations of sudden 
and steady heavy strains; heavy steady strains; 
abrasion and corrosion; and the danger from each 
takes precedence in the order given. The value 
of a chain cable depends upon the uniformity of 
the strength of the links; the strength of the cable 
is that of the weakest part of the weakest link, 
which in nearly every link is the weld; therefore, 
the prime elements of value in a cable iron are: 
power to resist sudden strains and to be welded 


insures us against the greatest danger; the latter 


| against the frequently-repeated ordinary dangers. 


Thus far the report is introductory. The plan 


of tension-tests made upon bars of such irons as) 
could be procured, the amount of strength, elas- | 
ticity, etc., which would be found to exist in or- | 
dinary American bar iron; next, by tests by im-| 
pact upon the same irons, to ascertain their rela- 
tive powers to resist sudden strains; and finally, 
having ascertained these essential points in the 
material, to make from each iron a number of | 
cable links, and by tension to find their strength | 
and uniformity and the degree of dependence to | 
be placed upon the welds. Bars of round iron 2-, 
inch to 1-inch diameter, were obtained from 
manufacturers and dealers in many different 
parts of the Union, which were tested by two ma- | 
chines in use atthe Washington Navy-Yard, which | 
were placed by the Government at the disposal of | 
the committee. 

Measurements taken at the “tensile limit” in- | 
troduce a new method for estimating the compar- | 
ative values of different irons. Occasionally the | 
tenacity of iron is expressed in the strength as) 
judged by each square inch of the sectional area | 
of the test-piece before its form has been changed | 
by stress. Kirkaldy suggested, as a more just meth- | 
od, that the area corresponding to the diameter of 
the fractured surfaces should be adopted as the | 
unit of measurement. The committee are led “to 
believe, by their experiments, that between these | 
extremes of injured and fractured areas there is 


| an intermediate area which can be used with profit, 


which is that which corresponds with the least 
diameter of the test-piece at the stress which marks 
the highest point of resistance to cuntinually in-) 
creasing strains.” This point they term the | 
** tensile limit.” 


From the investigation of the effect of differences | 


| American dealers at sixty dollars a copy. 
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practical results; First, that as important differ- 
ences exist in the proportionate strength of differ- 
ent-sized bars made of the same material, which 
are due entirely to differences in the processes 
hy which they are manufactured, and as the elim- 
ination or reduction of such differences would 
necessitate such a great and expensive change in 
the system by which the bars are produced, that 
itis not probable that it will be often attempted, 
it is necessary that these differences should be 
taken into consideration when estimates of the 
strength of any structure in which rolled wrought 
iron of different sizes is introduced are made, and 
inall tables of strength based upon the strength 
of such bars. 

Second, that where the increased value of the 
bars will justify the increased expense of their 
production, those of 2’ diameter can be increased 
in strength over 15,000 pounds, and it is not im- 
probable that bars of 4” diameter can have the 
strength increased over 60,000 pounds, as opposed 


| to direct tension, with no loss in their power to 


resist sudden strain, 
<> +0 > 0+ ee 
HUMBER’S WATER SUPPLY. 

Ten months ago, after a few preliminary inqui- 
ries to test the chances of success, we ventured on 
the publication of a chea_ edition of the large and 
expensive ‘‘ Treatise on Water Supply,” by Wim. 
Humber, M. Inst. C. E. We say cheap in that we 
proposed to sell for ten dollars a book as nearly 
equal in size, quality of paper, and typography 
and in the excellence of its plates and wood-cuts as 
could be produced with the facilities at our com- 
mand, as the English editions which was sold by 
We 
proposed to issue it in twelve monthly parts, thus 
taking one year for its completion, and limiting 
the edition to only 500 copies. At the end of three 
or four months we thought we would be able to 
complete the work by the end of the year, but in 
consequence of our removal to this city, our prin- 


| cipal assistant, Mr. Weston, had to abandon it for 


fully six weeks so as to give bis time to the regu- 
lar work of publishing ENGINEERING News, and 
so close has been the application necessary to 


| reproduce the full-page lithographic plates in the 
of investigation was first to ascertain, by means | 


excellent manner they have been by Mr. Wes- 
ton, that he has been obliged to discon 
tinue his labors from time to time on account 
of ill health. Other causes also have retarded the 
progress of the work, but at the present time the 
condition of it is as follows: All the plates, fifty in 


| number, are completed, and early in the following 


month will be shipped from Chicago to this office, 
to be sent from here to subscribers as soon as made 
ready. The descriptive text, 228 pages, has been 
completed, and mailed with the first thirty plates 
to subscribers ; the balance of the text, comprising 
only specifications of several water-works, is now 
in the hands of the printer, in this city, and will be 
completed as rapidly as possible; two months of 
the stipulated year remain, before the end of 
which the work will be completed, and the few 
copies remaining unsold at that time will be bound 
and held at an advanced price by the publisher 
and the buoksellers. Of 500 copies printed, only 
155 copies are left at the date of this writing ; this 
number is being steadily diminished from week to 
week, and, in order to dispose of the whole edition 
as soon as possible, an extra effort will be made 
this coming month by advertising and by circular 
among the class of buyers who may be supposed 
to want the book. The publication has been an 
expensive one, and, in order to make us whole in 
the outlay, the price will be advanced as the num- 
ber unsold diminishes. The price to parties sub- 
scribing at once is ten dollars in the numbers, or 
thirteen dollars delivered bound, payable with the 
order. 

The increasing demand for water-works through- 
out the whole country renders this work an abso- 
lute necessity ; it will never be offered to engineers 
at the present low price after two or three weeks 


in the amount of reduction in round iron by the | more, as it will never be reprinted again in this 


and to the large class of manufac-! rolls the Committee deduced the following two country, and the many intending subscribers who 
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have been inquiring of us the latest date at which 
they could come in on the * ten dollar price” are 
hereby duly notified that they haven't many days 
to spare. The work is printed from new type, 
bought for the purpose, on paper manufactured 
expressly for this book ; the wood-cuts, 258 in num- 
ber, are the same size as the originals and much 
better executed. The double-page plates and the 
colored frontispiece are equal in excellence to the 
originals, and the paper on which they are printed 
is better, being 100-lb. plate paper. 

We will not make any money directly out of our 
enterprise, but we will have the satisfaction and 
the credit of having given to the profession an op- 
portunity of obtaining at a low price a very valu- 
able and much-desired treatise, which heretofore 
was accessible only to public libraries and wealthy 
individuals. We have received a considerable in- 
direct return for our distribution of 3,000 copies of 
Latham’s *‘ Sanitary Engineering,” and we do not 
expect to be the loser in this later and larger ven- 
ture; but those of our readers who postpone the 


day of subscribing too long will be. 
—> +46 Soe - 


THE LESSONS OF THE SZEGEDIN DISASTER. 


Under the above heading The Engineer of the 
11th inst, discourses upon the comparative merits 
of dredging and embanking silt-bearing rivers as a 
means of protection against overflow and the inun- 
dation of adjacent lands. As a good deal of in- 
terest upon this subject exists in this country, 
which has also quite recently been stimulated by 
Captain John Cowden’s labors at Washington re- 
garding the improvement of the Mississippi River, 
and by the proposed schemes of Mr. Eads and 
others who want to * improve” the great Father of 
waters, we publish in a condensed form 
article from The Engineer referred to, 

The published accounts of the Szegedin disaster 
are exceedingly meagre, but, stripped of local and 


the 


accidental circumstances, the general features of | 


the case are briefly these : 


A large river, draining an extensive mountain 
region, descends by a very rapid course into a 
nearly level plain, through which it wanders for a 
considerable distance, until it reaches its mouth, 
Where it descends from the mountains, its current 
is of course very rapid, and bears with it a large 
quantity of more or less fine silt, washed into it 
by the rains and rivulets from the surrounding 
hills. When it reaches the plain this velocity is 
at once reduced very greatly; the silt in conse- 
quence can no longer maintain itself in suspension, 
and sinks to the bottom, forming a deposit which is 
no doubt deepest where the river debouches from 
the mountains, but which extends through the 
greater part of its course in the plain. The effect 
of this deposit is by degrees to kn up the bed of 
the river, and cause the adjacent 
flooded, 


) 

fe to be 
To obviate this evil only two courses are 
possible—either to remove the silt, or to confine the 


river by artificial banks. The latter, as a matter 
of fact, is adopted ; but as the level of the river- 
bed is continually being raised by deposit, the 
banks have continually to be raised at the same 
rate. By degrees they take the form of lofty em- 
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rivers. They simply did the only thing that’ 


could be done in their times; but it does not 
follow that it is the only thing that can be 
done in ours. Granted the deposit of the silt, 
there are, as we have already pointed out, 
only two possible alternatives, one to remove 
the deposit, and the other to embank the 
river. Now in the days when the embankments 
were commenced, the removal of the silt from the 
bed of a large river would have been a work so 
enormously difficult and expensive as practically 


to put it out of the question ; on the other hand, | 


the embankments were then small, and only need- 
ed a moderate amount of ordinary manual 
which could be had at very cheap rates. Now all 
these points are reversed. The embankments have 
grown into huge ram 
maintenance, and at the same time continual en- 
largement ; their construction is stilla matter of 
hand labor, but this, instead of being cheap, is ex- 
ceedingly costly ; and the removal of the silt can 
be effected with ease, certainty and economy, by 
calling in the powerful aid of the steam dredger. 
This point will be placed in the clearest light by 
considering it as a question of comparative cost. 
| Given a river whose breadth is b feet, and which 
is confined between banks raised h feet above the 
level of the adjacent plain. Sup the water 
| level to be raised through a space of dh by a deposit 
of silt of that thickness we have then to estimate 
| whether it will be cheaper to remove this deposit 
‘by dredging, or to raise the embankments toa 
| height h + dh. 
| the amount of soil to be shifted in each case, For 


| the sake of simplicity, we will assume that the em- 


bankment has on each side a slope of 2 to 1, and 
| that the top is kept at a constant breadth of 6 ft. 
| lf we had assumed—as we might fairly have done 
—that the slope on either side was flatter than 


| this, or that the breadth of the top was a constant | 


fraction of the height, it is clear that the amount 


| to be added to the embankment would have been | 


| greater, and the result therefore more favorable to 
| dredging. 
leach slope makes with the horizontal, a lit- 


|tle trigonometry will show that the thick-| 


jness of earth which must be laid on the 
‘slope to correspond with a raising of the top 
iby «dh feet will be 2 dh cos. a; and as the 


jlength of the slope is SA , the total earth to 
sin. a 


ibe deposited per foot run will be 2 h cot. a 
x dh, a very convenient expression, With a slope 
of 2 to 1, as here assumed, cot. a = 2; hence the 

earth to be deposited on each slope is simply 
4h x dh, and the total quantity required per toot 

|run for the two embankments is 2 (6 + 4h) x dh, 
|or (12 + 8h) xX dh, On the other hand, the quan- 
| tity to be removed, if dredging be resorted to, is 
approximately b x dh. Supposing for a moment 
| that the cost of the two operations is the same per 
|cubic foot ; then dredging will be cheaper than 
je 


b— 12 
| ment exceeds ~~ Thus, to take the case be- 
{ 


fore us, the width of the Theiss above Szegedin 
/ appears to be about 150 ft. Dredging will then be 
jasveheap as embanking, whenever the height of 
the embankment above the plain exceeds 
| 150 — 12 
oe 
position that that the cost of the two operations is 
the same. 

| But this supposition, it can be shown in a mo- 
| ment, is enormously at variance with the truth. 
Of course it is impossible to give anything like 


labor, 


— requiring great care in | 


For this purpose we must find | 


In any case, if « be the angle which | 


mbanking, whenever the height of the embank- | 


»or say 17 ft.; this being under the sup. | 
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scription of work ; and we have good authority 
for stating that, where conducted on a sufficient!) 
large scale, the working expenses are not likely ti 
exceed one a cubic yard. Tothis must. 
of course, be ad something for interest on capi- 
tal; but taking everything into consideration, we 
shall at least.be within the mark in assuming that 
the cost of dredging per cubic yard does not ex- 
ceed one-fifth of the cost of embanking. On this 


assumption, we must put ~~ for in our former 
investigation ; and the height of embankment 
which will render the cost of the two operations 


equal will be . — instead of rc 2. Thus, to 


take an example, with a river 800 t. wide, con- 
fined Carcee bende only 20 ft. high, it would still 
| be cheaper to adopt dredging than to raise the em- 
'bankments ; and with rivers of ordinary width 
,such as the Theiss—the same would hold if the 
banks were only a fraction of their present 
height. 


| In estimating the importance of these facts it 
should be remembered that the process of embank- 
|ing must clearly have a limit somewhere, while 
| the process of dredging has none; and also that 
| the Theiss is by no means the only case to which 
| they would apply. 

We commend the matter to the particular at- 
| tention of dredging engineers and contractors, who 
| by working out the special conditions of the prob- 
| lem, and then bringing the whole question before 
| the authorities interested, might not improbably 
confer immense benefits on the community, and 
at the same time reap considerable advantages 
themselves. 
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BOOK NOTICE. 


| TRUSSES ANALYZED AND DiscusseD BY GRAPHICAL 

MetHops. By CHARLEs E. GREENE, C E., Professor 

of Civil Engineering, Michigan University. New 

York: 1879 

This book is an extension of the author's former 
work written some four or five years ago. It 
might be briefly described as ‘‘ Applications of 
| bending moments and shearing forces to the de- 
| termination of the stresses in the several members 
of a truss when variously loaded.” 

The work opens with a brief explanation of the 
equilibrium polygon and of shearing force ani 
‘bending moment, giving the methods for deter- 
mining the maximum shear and moment with 
the way of drawing the diagram therefor, all of 
which are set forth in a well-expressed manner. 

It passes thence tu the determination of the 
| strains in a bridge-truss by means of the equili 
_brium, polygon and diagrams of maximum shears 
|and bending moments. This is done for partial, 
full and unequal loading. Afterward this method 
‘of determining strains by means of equilibrium 
| polygon, shears and bending moments is applied 
‘to the various kinds of trusses in ordinary use, 
isuch as the Howe, Pratt, Warren, and other 
trusses with horizontal chords. Thence it pro- 
| ceeds to apply the same methods to trusses with 
inclined chords, such as the Bowstring girder, 
| ete.’ Next the same methods are applied to 


| beams, and finally to continuous trusses of two 





bankments, between which the river flows, with exact figures, without knowing the circumstances | Or more spans. 


even its bed lifted high above the level of the sur- 
rounding country. Then comes atime of exce 
tional flood ; the river rises many feet above its nor- 


mal level; the banks are not everywhere strong | 


enough to resist the additional pressure ; at some 
a or other they give way, and the whole of the 
ow-lying district is inundated. The evil thereby 
oceasioned may in some instances be comparatively 
small; in the present case it assumed appalling 
proportions, first, on account of the enormous area 
which is submerged, and secondly, because the 


large and flourishing city of Szegedin was involved | 
‘ S | cumstances, it seems hopeless to expect that this 
' work could be done for less than say 1s. 6d. 


in the ruin. Nearly 1,000 square miles of fertile 
country rendered for the present valueless, several 


hundred lives lost, 9,500 houses*washed away, and ‘ 
| here be carried on under the most favo 


the inhabitants of a whole city left houseless and 
penniless—these are facts which must impel all 
who hear them to ask whether such a calamity 
might not have been prevented in the past, or at 
least whether similar calamities may not be pre- 
vented in the future. Turning, with this inquiry 
in our minds, to the facts of the case, we see at 
once that two considerations are involved in the 
answer: First, are such embankments in them- 
selves necessary ? Secondly, supposing them to be 
necessary, how are they to be rendered secure ? 
To the first question we answer at once, that such 
embankments are not necessary. In saying this, 
we do not wish for a moment to cast blame on the 
engineers, whoever they were, who constructed | 
the embankments of the Theiss and other like | 


|of each case. But, taking first the raising of the 
'embankments, it is clear that this will involve the 
| following operations : (a) The excavation of the 
soil from the adjacent level, which in almost all 
cases will be badly drained ; bence pumping will 
be required during the excavation, andthe ground 
excavated will be lost for agricultural purposes. 
(b) The removing of the turf covering the existing 
bank. (c) The deposition of the soil in thin lay- 
ers, well rammed, and carefully trimmed to the 
proper slope. (d) The replacing of the turf on the 
top of the fresh soil. In the most favorable cir- 


. 


cubic yard. On the other hand, dredging wonld 

le con- 
ditions possible. The spoil would consist entirely 
of fine silt or gravel recently deposited in even 
layers ; the velocity of the current would never 


| It will be seen from the above short description 
‘that the principal theme and object of the book is 
| to show how, by means of bending moment or mo- 
ment areas, the strains in the several parts of a 
truss may be obtained. 

_ ‘The book is decidedly interesting, the explana- 
| tions and directions how to draw the diagrams for 
| maximum shear and bending moments are clear, 
| and, in some respects, novel. 

| The book will be a help to the practical man— 
|that is, to the man who has sufficient general 
| knowledge of such subjects to be able to under- 
‘stand it, and it does not require any extensive 
| learning to doso. But to the practical man whois 
‘ignorant of everything but the handicraft of his 


be great ; the hindrances from navigation would business, it, as well as all oter books, will be use- 
not generally be serious, and the spoil would be got | Jess. 


rid of in the easiest way by simply tilting it over | : : 

the adjacent banks, ain it wonid age cases | Theroarebur Sew caphy teal tele aie 
form a valuable soi]. Even with an ordinary bucket 904 this is as it should be. It is not trut ~ 
dredger, the total — such sec oa — in entitle a book as on *‘ graphical” methods, when, 
large quantities, not exceed 3d. to 6d. per | matter of fact, it ednsists largely, if not prin- 
cubic yard ; but this may probably be much red’ cipall of analytical ties se te 4 tr: the hs nes 
by the employment of excavating dredgers, such | nae . . 
as are now made by several tirms. Very suitable | credit that he has avoided this fault almost en- 
dredgers are now employed in the Sone Canal in tirely. 

India, and in other aaa, doing exactly this de-| As to the merits of the methods used, they are’ 
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CORRESPONDENCE. 


PevB1o, Col., April 21, 1879. 
EDITOR ENGINEERING NEWS : 
lamin want of information concerning the re- 
claiming of salt marshlands, viz.: Methods of 
freshening soil ; comparative and absolute value 
for hay or other crops, and any facts, either through 
your columns from those who are experienced in 
this line or by reference to any publication touch- 
ing the process of reclaiming either in New Jersey 
or elsewhere. A READER. 


unquestionable, although perhaps the author some- 

what overratesthem. Nevertheless, they are very 

useful, and after perusing the work we believe that , 
a reader will feel as we de, that he has had his 

ideas, views and powers both enlarged and simpli- 

fied, besides experiencing a feeling of gratification 

while perusing it. 

We are inclined to agree with the author when 
he says: ‘‘ For skeleton trusses as usually built in 
America, we do not think the principle of perfect 
continuity over the piers is well adapted.” 

It is hardly possible to further elucidate this 
book except by making considerable extracts from 
the book itself;and the interested reader is referred 
to it for further information in the belief that he 
will find it both instructive and attractive. 
> ++ > 3+ 


PERSONAL. 








Dayton, O., April 18, 1879. 
EDITOR ENGINEERING NEWs: 

When achain, rope, or other flexible member 
of sufficient length to span a space of 60 feet be- 
tween points of attachment in a horizontal plane, 
and droop five or six, has weights attached to it 
| as follows: 2 tons at 8 feet, 3 tons at 21 feet, 6 tons 
at 40 feet and 4 tons at 53 feet from the point A, 
all distances being horizontal, what part of the 
6 tons weight, or of the vertical stress due to the 6 
tons weight, will pass to the point of attachment 
B? D. H. 








At the meeting of the Troy (N. Y.) Common 
Council, on the 17th inst., E. H. Chapin was 
elected Superintendent of the Water-Works for the 
ensuing year, the annual salary being fixed at 
$1,200. 





Lieut.-Col. Charles E. Blunt, of the United States 
Engineer Corps, has been ordered to relieve Lieut.- 
Col. James C. Duane in the construction of fortifi- 
cations and batteries on the coasts of Maine and 
New Hampshire, whereupon the latter will report 
to the Secretary of the Treasury for duty under 
the direction of the Light-House Board. 


Hanrtrorp, Conn., April 22, 1879. 
EpitoR ENGINEERING NEWS: 
In your issue for the 19th inst., isa communica- 


lating to the slope of the Connecticut River, and 


| places. 
Rear-Admiral Ammen, who has been appomted | 
to represent the American Navy at the coming 
convention in Paris, to consider the Panama inter- 
oceanic ship canal question, will be accompanied 
by Civil Engineer A. G. Menocal, who assisted 
Commander Lull in making a survey of the pro- 
posed route through Nicaragua in 1873 and 1874. 


some distance below the place where the apparent 


Bridge and Riverdale, as shown on plate V. of my 


important. 

The first patent granted by the United States for 
a gas meter was issued March 10, 1831, to Henry 
Robinson, a citizen of Boston, Mass. The Wet 
Gas Meter was invented by Samuel Clegg, in 1815, 
improved by Mr. Clegg in 1816, and remodeled by 
John Malam in 1819. The first Dry Gas Meter of 
which there is any distinct record is one invented 
by John Malam in 1820. No attention seems to 
have been paid to the Dry Meter until the intro- 
duction of one invented by James Bogardus, of 
New York, in 1833. This meter was sent to Eng- 
land, where it was patented by Mr. Edge, who 
purchased the American patent. 


is the height of the flood of 1854. 


for the highest water. 


The celebrated Professor Dove, of Berlin Uni-. 
versity, died in that city on the 4th inst., at the 
age of 76 years. Among physicists and meteor-| 
ologists he was in the first rank. He was a recog- | 
nized authority on the subjects of the laws of 
storms, and the gyrations of winds; in physics he 
devoted himself chiefly to optics and electricity. 
He showed how to detect false paper money by 
stereoscopic observations. He organized the Ger- 
man system of meteorological observations. He 
was an able and interesting lecturer: was the 
Chancellor of the order ‘“‘ Pour le Mérite,” and his 
name will ever stand high in the list of German | 
men of science. 


Chevalier Charles Baillairgé, Architect, Engi- 
neer, Surveyor, Honorary Member of the Society 
for the Generalization of Education in France, 
and of other Literary and Scientific Societies ; 
recipient of seven medals in gold, silver and | 
bronze, awarded him in Eutope for his discovery 
and invention of the Stereometrical Tableau ; at | 
present the very efficient City Engineer of Quebec, 
Can., has now an additional reason for lecturing 
the Council of that city upon their paramount duty 
of increasing his salary. The Montreal Herald 
correspondent writes from Quebec: ‘‘ Chevalier | 
Baillairgé, City Engineer, who, at sight, became 
victim of the fat boy with the arrows, while at- 
tending at the snow-slide at Diamond Harbor, in| twil. Encin 
January last, was duly married at the Basilica to | = 0. ae seat ” 
the lady who summarily led him captive. The) Rocuester, N. Y., April 19, 1879. 
marriage created quite a stir, judging from the Eprror ENGINEERING NEws : 
crowds who lined the streets leading to the church | 
entrance,” 


leveling. 


chain of levels from Hartford to Holyoke. 


for accuracy. 


given in my report. 


the few cited by Mr. Bettes. 
Yours respectfully, 


| north latitude and south in south latitude: « = 2 


tion from a Mr. Bettes, of Springfield, Mass., re- | 
its apparent reverse slope in high freshets at two | 

The first three points given by Mr. Bettes are 
reverse slope occurs, which is between Chicopee 


report. As they are not the governing points in | of the 
determining the slope they are comparatively un- 
Several well-authenticated heights | . 
near Riverdale seem to fix the slope conclusively. 

The height which I give as 68.21 ft. upon a stone 
at the foot of Westfield street, West Springfield, 


There are two other marks on the same stone, 
viz. : The heights of the floods of 1843 and 1804. 
It is perhaps one of these that Mr. Bettes mistook 


‘The levels given in my report of bench marks 
and heights of water, on pages 123 to 126, were all | 90. fect wide, Iu the 
very carefully taken; probably with much more 
care and expense than would be used with any 
private or individual surveys. All of the heights int. ell 
| given have been carefully checked and verified, | 
and unless there are some undiscovered typograph- 
ical errors, can be depended upon for accuracy. 
The differences found by Mr. Bettes are probably | 
| due either to taking different points or to errors in | 


The only point he gives which affects the point 
in issue is the height on the pier of Chicopee be derived, as the lift of the lower lock would be 
Bridge. This he gives as 61.04, whereas my height 
is 62.99. This height I find, on reference to my 
notes, was leveled to by two different assistants in | 
two successive seasons with the same results, start- | 
ing from different bench marks on my verified 
It 

21 
| would therefore seem to be entitled to some credit 


The crowning point, however, in Mr. Bettes' | treme floods the hydraulic he 
criticism is found in the fact that he makes this, | ¢, about 10 feet. The lift of lower lock if 10 ft. 9 in. 
the highest point up the river and at the upper end | above low water of 1864. The continuous hydraulic 
of the reverse slope, 1.95 feet lower than is given | anal would be located west of C..B. & Q. RR. 
_in my report. It takes but a slight degree of per-| track, which would have to be diverted to the 300- 
| spicacity to see that this blunder in leveling by Mr. | ¢,6¢ line of canal at several points. 

Bettes makes the “‘ apparent anomaly of a river) 
flowing up hill,” about five times as much as is 


The high-water slope of the river, as shown in 
plate V. of my report. isdeduced from all the high- 
water marks that could be found, and not from 


A few years since a commission was instituted 
‘to run and establish a line that was in controversy ' being 75 per cent, of theoretical water-power) is 
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between two adjoining counties in this vicinity. 
The commissioners employed an experienced sur- 
veyor, and ran the line and made their report. But 
the report was not satisfactory. The writer was 
then called upon to confer with the surveyor, and 
to make such suggestions as might tend to an 
equitable adjustment of the controversy. The line 
was described as beginning at a definite and un- 
disputed point and running fromthence a due east 
course to the Genesee River (a distance of about 10 
miles). 

The surveyor had started a due-east course from 
the point, and had continued a straight line to the 
river. The query was then raised as to whether 
he had complied with the call in the description, 
and if not, what correction should be applied to 
the line already run to make it correspond with 
the call. After maturely considering the matter, 
the writer settled upon the following formula for 
the correction in feet to be measured north in 

















































































e 
n? < nat. tangent latitude where e= correction in 


feet to be measured off from the line run, and n = 
the number of miles from the starting point where 
|the correction is to be applied. Iam not aware 
that this formula has ever been given by any 
= L. L. NicHors, C. E, 


DES MOINES RAPIDS WATER-POWER. 


| KEOKUK, Lowa, April 21, 1879. 
EDITOR ENGINEERING NEWs: 

Mr. D. C. Jenne, C. E., Sterling, IU., on the 19th 
| inst. reported to the Citizens’ Committee the 
results of his investigations of the water-power to 
be readily derived, in connection with the govern- 
| ment canal, from the hydraulic head due to the fall 





rapids, and he submitted plans of proposed 
|improvements. The normal width of the canal is 
| 300 feet, except the uppertwo miles, which is 250 
| feet at 5-foot water line, and many parts are 400 
| feet wide. 


| 
} 


For 1,000 feet above the guard lock 
there is a channel in rock excavation in river 240 
| feet wide; at about 100 feet below guard lock is a 
| filling culvert in river embankment, having slide 
| valves with aggregate area of 108 square feet. 
| In low water there is no head at supply culverts 
| into canal, and the water must then all pass into | 
canal through the gates of guard lock, which is 
present condition of the 
canal fixtures for filling the canal at its head, there 
could be developed only about 700 horse-power. 
adequate improvements, it could readily 
| be increased to 2,000 horse-power without detri- 
ment to the canal or its use for navigation. First, 
by a hydraulic canal around middle lock, 8 feet of 
| permanent water-head can be utilized; and, by 
means of a similar canal around lower lock about 
8 feet more fall can be used in low stages of water. 
During extreme floods in river little power would 











| neutralized. A second plan presented is to con- 
| struct a continuous hydraulic canal 85 feet wide, 
and having a declivity of ¥, foot per mile, from 
| above middle lock to a suitable point below lower 
| lock, discharging into river (a distance of about 
1¢ miles), and thus develop all the power at one 
| point within the city; the total effective head at 
| low stages of water being 16 feet. But in ex- 


ad would be reduced 


A short canal around guard lock and a perma- 
nent pier 600 feet long are proposed at head of 
guard lock to increase the water supply to the 
upper level of canal and compensate its loss of 6 
in. head due to velocity. The cost of the contin- 
uous hydraulic canal, including piers and divert- 
ing track of the C., B. &Q. R. R. and other needed 
alterations would not be less than about $150,000. 

The cost of the separate hydraulic canals around 
middle and lower locks, including the necessary 
works would be about $50,000. The amount of 
water tequired for 2,000 H. P. (the effective power 
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65,000 cub. ft. per minute. To pass this water in a 
canal 250 ft. wide and 5 ft. deep. would make a 
current of.three-fifths mile per hour, which would 
be hardly perceptible to navigation, and would re- 
quire a declivity in canal of one-tenth foot per mile, 
or 6 in. in distance between guard and middle 
locks, of 5 miles. The water surface would then 
be drawn down 6 in. at middle lock in upper level; 
with the water 6 ft. deep in canal, and a current of 
three-fifths mile per hour, the flow of water would 
be 78,700 cub. ft. per minute, and produce 2,400 
theoretical H. P.; with 7 ft. depth of water and 
same current, the flow would be about 90,000 cub. 
ft. per minute and give 2,800 H. P. By increasing 
the velocity of current (which might be done with- 
out interfering with navigation) to one mile, with 
5 ft. depth of water, would give 3,500 H. P.; and 
6 ft. depth of water would give 4,000 H. 
P., which would require enlarged section of 
hydraulic canal. The commotion of water 
discharged into canal below middle lock would 
produce noserious effect on steamboats in enter- 
ing the lock, as centre line of lock is 70 ft. east of 
centre line of canal, and the discharge would ex- 
tend 800 to 1,000 ft. along canal. 

Dry Docks.—Mr. Jenne considers it entirely 


practicable to build dry docks as proposed, about | 
200x600 ft., at Price’s Creek, between canal and | 


river, close above middle lock, with entrance or 


guard-gates into canal, and discharge-culverts in | 


river wall. This capacity would accommodate six 


steamboats of the dimensions of the Keokuk North- 


ern Line Packet Company's boats and two barges, 


with provision on the embankments for shops, saw- | 


mills, steam engines, boilers, etc. Cost of dock 
walls, culverts, gates, etc., $20,000 to $25,000. 


In connection with the water-power, it may be 
interesting te give the water gauges, viz.: At | 
guard lock, for past five years, the averages per | 


year are: Twelve days’ water was 5 ft. to 6 ft. over 


mitre sill; ninety-nine days, 6 ft. to 7 ft.; 196 
days, 7 ft. to 8 ft.; 58 days, over8 ft. 


Water gauges at lower lock for past ten years : | 


Average stage of water in January was 4.5 ft. above 


low-water mark of 1864; in February, 4 ft. ; in| 


March, 4.8 ft. ; April, 8.75 ft.; May, 9.3 ft. ; June, 
7 ft.; July, 6.75 ft. ; August, 3.6 ft. ; September, 
4.5 ft. ; October, 4 ft. ; November, 3.2 ft. ; Decem- 
ber, 3.6 ft. The general average for ten ycars, 
5.25 ft. Respectfully, ALEX. BLACK. 


THE CLEVELAND WATER SUPPLY. 


How large and populous a village Cleveland was 
in 1833 we do not know, but on Jan. 25 of that 
year some enterprising individuals secured a char- 
ter from the General Assembly of the State of 
Ohio creating the Cleveland Water Company, ‘‘ for 
the purpose of supplying that village with good and 
wholesome water.” On March 19, 1850, power was 
given to this company to supply the whole of the 
then city of Cleveland with water, and to increase 
the capital stock to $200,000 if deemed necessary. 
Stock to the amount of $27,000 was subscribed for, 
an election of officers was held May 4, 1850, and the 
** Cleveland Water Company” forever disappeared 
from public view. 

The people of Cleveland obtained their supply of 
water for domestic and public uses from wells and 
cisterns, the experience of which is of such a uni- 
form character and so well known that any further 
reference to it here is unnecessary. It may have 
been, however, that the increased power, of the 
aforementioned water company, in 1850, brought 
about the decisive action on the part of the people 
that culminated in a ‘*Committee on Water- 
Works” being appointed the same year to investi- 
gate the subject of introducing a public water 
supply into the city. In consequence of erroneous | 
calculations in regard to elevations of ground, and 
for other reasons, this Committee did not report 
till Oct. 29, 1852. 

The Committee state in their report that they 
started out ** with theidea that there must not only | 

bean abundant supply of pure water, but that it must 
be placed at such an elevation that any building or 
buildings in the city could be deluged with it from 


| top, 
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the hydrants.” After thorough examination of all 
the avaiable *‘ highest elevations” within the city 
and vicinity it was decided that ‘‘ there is no point | 
within reasonable distance high enough to flood 
the upper stories of all the buildings.” The report 
finally recommends that Lake Erie water, of, 
which an analysis was duly made, be used; that a 
water tower sustaining a reservoir capable of | 
holding one million gallons of water be constructed | 
upon a ridge near Euclid street, the top of which | 
is about one hundred feet above the surface of the | 
lake, and distant some 3,400 feet therefrom; that | 
an additional reservoir of equal capacity for a low | 
level service be constructed; that Cornish engines | 
and pumps for raising the water be adopted; that | 
the city undertake the construction of the works, | 
and that the services of Theodore R. Scowden, En- 
gineer of the Cincinnati Water-Works, be secured 
to make the surveys and prepare plans and specifi- 
cations for the proposed work with the least pos- 
sible delay. This report was adopted by the City 
Council, March 22, 1853; at the municipal election, 
on the first Monday following, three trustees of 
water-works were chosen, who entered upon the 
| discharge of their duties before the close of the 
month; and on May 9 following the issue of $400,- 
000 of city bonds for the construction of water- 
works was authorized by the Council. The popu- 
lation of Cleveland at this time was about 26,000, 
From data already obtained, and from further 
| surveys, Mr. Scowden, in June following his ap- 
pointment, reported to the Council three plans, of 
| which the third was adopted. It recommended a 
reservoir to hold five millions of gallons of water, 
| and to be located in Ohio City; two Cornish en- 
gines for pumping; the water to be brought from 
the lake *‘by an inlet pipe, and conveyed by a 
| tunnel under the railroad through a brick aque- 
duct passing around the west end of Old River bed, 
| and extending eastward to the engine house, at the 
foot of Kentucky street, where the water will be 
| taken up by the pumps and forced into the reser- 
voir.” The total cost is estimated at $436,698. This 
plan was adopted by the City Council and Trus- 
tees. 
On April 6, 1855, the Engineer submitted for 
| general reference a ‘‘ Concise Statement, giving 
the Dimensions, Capacity and Extent of the Impor- 
| tant Details of the Water-W orks,” as follows: 
‘* The inlet-pipe, extending from the shore into 
Lake Erie, is made of boiler plate, 2g in. thick, 50 
in. diameter, and 300 ft. long. 
‘*The water for the supply of the city is obtained 
at a point in Lake Erie, ft. from the shore, and 
400 ft. west of the western terminus of the Old 
River bed (so-called), where the ns termi- 
nates in a circular tower, construc of piles 
driven as deep as they can be forced into the 
bottom of the Jake, at 12 ft. depth of water. The 
piles are driven to form 2 distinct circles, 2 
| piles abreast, leaving 6 ft. space between the outer 
and interior circles, having the space between filled 

| with stone to the top of the piles. The piles are 

) capped with strong timber framing, securely bolted 
and fastened with iron. The outside diameter of 
the tower is 30 ft., and the inside diameter is 10 ft., 
forming a water chamber over the end of the 

inlet-pipe. Aniron grating is fixed in the tower, 
through which water from the lake, 4 ft. below 
the surface, passes into the water chamber and out 
at the inlet-pipe. 

‘* The aqueduct connects with the irlet-pipeat the 
| lake shore, and conveys the water frum the inlet- 
pipe to the pump-well at the engine-house, a dis- 
tance of 3,550 ft. The shape of the aqueduct is 
oviform; the horizontal width is 4 ft., and the 
vertical depth inside 5 ft. The width of annular 
ring 8 in., built throughout of hard burnt brick, 
laid in hydraulic mortar. 

‘‘ The engine-house foundations are built of stone, 
laid on two cross courses of 12in. square timbers, 
2 ft. deep, placed 12 in. a , with all the spaces 
between the timbers filled with concrete. The 
masonry is commenced by laying one course of 
stone in blocks 1 ft. thick, 24g ft. wide and 5 ft. 
long, on which invert arches are turned over the 
whole surface to support a system of walls so ar- 
ranged with top arches as to make an engine-room 
floor of masonry perfectly fire-proof, and to equall 
distribute the weight of engine-house walls, stand- 
pipe and pumping-engines thrust upon the foun- 
ations. The foundations are 10525 ft. long, 56 ft. 
wide and 21 ft. deep from the timbering -to the 
All the masonry from the timbering to 2 ff. 
above the level of lake surface is laid in hydraulic 
mortar, and the balance in rich common mortar, 
well grouted in every course. 
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“The engine house is built of brick, with roof, 
cornice, door and window frames of iron. The 
main building, containing the pumping-engines, js 
461¢ ft. front, 5214 ft. width and 4s ft. height to 
the cornice. The side wings, each containing a 
battery of boilers, are 2914 ft. front, 524; ft. width 
and 2814 ft. high to the cornice. Entire length of 
engine *house, 105 ft. The tower inclosing the 
stand-pipe forms part of the engine house, project- 
ing from the roof 159 ft. above the surface of the 
ground, 

‘The main building of engine house contains 
two serps? Cornish beam engines (duplicates) each 

the following dimensions and capacity, viz.: 
Steam aginew 70 in. diameter, 10 ft. stroke of 
iston. m for carrying the main-pump plunger 
is double and unequal; the long end of the beam, 
from the steam cylinder to fulcrum, is 15 ft. 11 
in. The short end, from fulcrum to pump- 
lunger is 13 ft. 111g in. Whole length of beam 
tween end centres is 29 ft. 1015 in. Width 
across the fulcrum is 6 ft. 8in. Weight of beam, 
with centre-shaft, 40 tons. Working velocity of 
| engine, 9 strokes per minute. The engine making 
|9 strokes per minute, exerts 120. horse-power. 
| Available power of engine, 200 horse-power. 
| **There are three boilers 6 ft. diameter, 28 ft. 
| long, each boiler containing a fire-box and four 
flues. The two upper flues are 17 in. diameter, ani 
| the two lower ones are 15 in. diameter. 

‘*Each Cornish engine works one single action 
pump (for forcing water to the reservoir), with 
| plunger 30 in. diameter, 8 ft. 10 in. stroke. Lift of 
water by suction from pump-well, 10 ft. Height 
of column of water (above suction lift) forced by 
plunger, 140 ft. Whole height to which «water is 
| elevated from surface of Lake Erie to top water 
| line of reservoir, 150 ft. Weight of column of 

water forced by plunger, 42,875 Ibs., nearly 19 
tons. Weight of. column of water lifted by 
| vacuum, 3,062 lbs. Total weight of united columns, 
| 150 ft. high, 45,937 lbs., nearly 21 tons. Load on 
pump-plunger is equal to a column of water 30 in. 
| diameter 140 ft. high, added to one-quarter of its 
weight, usually allowed for friction of the 
machinery = 51,450 Ibs., or 23 tons, which, to- 
gether with the suction lift (atmospheric load), 
3,062 Ibs., make up the amount of load and _ resis- 
tance to be overcome by the power of Cornish en- 
gine = 54,512 Ibs., or 24 tons, 752 Ibs. total load. 
Each down stroke of the plunger elevates at the 
reservoir 320 U. S. standard gallons of water. 

‘* The stand-pipe is made of boiler plate, *, in. 
thick at the bottom, tapering to ,’, in. thick at the 
top. It is 36 in. diameter, and 148 feet to the top 
above engine-room floor. Height of column of 
water in stand-pipe on a level with top water-line 
at reservoir, 138 ft. above engine-room floor. 
Weight of column of water in stand-pipe, thrust 
| on stone foundations of engine house, 42,262 Ibs. 
| ‘* The pump-main (cast), 241m. diameter, 3,000 
| ft. long, connects with the stand-pipe and conveys 
the water (elevated by the pump) from the engine 
house to the reservoir. 

‘* The reservoir is constructed of earth by first 
raising a solid embankment 21 ft. above the natu- 
ral surface of the ground to obtain the desired 
elevation. From surface of Lake Erie to bottom 
of solid embankment, 111.28 ft. On the solid em- 
bankment retaining embankments are raised (to 
form the reservoir basin) 25 ft. high, 100 ft. width 
of base and 15 ft. width at top. e inside slope 4 
194 to 1 and the outside slope 14g to 1. The inside 
of reservoir is lined with impervious clay puddle, 
2 ft. thick, covered with hard burnt brick laid in 
hydraulic mortar. The reservoir (to prevent over- 
flow) is provided with a 20-inch waste-pipe, placed 
at the ro pt aes to carry off surplus supply. 
| _ ‘* Depth of water in reservoir at top water-line 
| is 20 ft. The reservoir is furnished with usual hy- 

draulic machinery. Top water-line at reservoir 

above surface of Lake Erie (at high-water mark), 

150 ft. Inlet-pipe (pump-main), 24 in. diameter. 

Two outlet-pipes (supply mains), 20 in. diameter. 

The outside of reservoir embankments is turfed 

with sod. The top of reservoir embankment has a 

gravel walk 8 ft. wide, which is reached by a flight 
of stone steps on front slope. On the inside of 
gravel walk an iron lattice fence incloses the reser- 
voir basi ds about the reservoir are 
inclosed with an iron fence and ornamented with 

| walks, shade trees and shrubbery. A fountain in 
the foreground plays a jet of water at pleasure. The 

reservoir capacity eq 6,000,000 U. S. standard 
gallons. 


| The main pi 
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miles 151 feet. Weight of water pi 2,008 tons. 
Estimated weight of lead to lay pipes, 100 gross 


ns. 

‘“* For the whole system of water pipes, 202 stop- 
valves are used. 

‘‘ For extinguishing fires, 200 fire hydrants are 
used. 

Estimated cost of water-works, $436,419.84.” 


In 1855 Engineer Scowden reported that the con- 
tract for the engine-house foundations was let to 
A. Omistan, Jr., for $22,171, to be completed by 
April 1, 1855 ; the contractor being unable to com- 
ply with the terms, the contract, by consent, was 
transferred to B. Northop, to be completed by 
June 1, 1855. 


Seven acres of land were purchased, at a cost of | 


$20,834, for reservoir grounds. The contractors for 
the reservoir were A. H. & E. D. Delamater ; the 
price, $36,906. 

The contract for 2,008 gross tons of water-pipes 
and attachments was let to James McCammon & 
Co., at $62.50 per ton, delivered at their foundry, 
which was to be built in case the contract was 
awarded to them. 

The pumping engines contract was awarded to 
the Allaire Iron Works, New York, at $67,600. 

Jan. 1, 1856, the Engineer reported the estimated 
cost as follows : 


ae rere eb ania aati mia ad 
IIR oon a eerie nnn sages tense eeregnge +. see 
Engine house and grounds.....................5+- 
Pumping engines ; 

Reservoir and grounds........... 

Water-pipes and attachments... 

Stop-valves and fire-hydrants 

Incidental expenses. .................. 


. $13,603.56 
29,463.00 
61,947.19 
83,392.80 
$5,420.86 

161,437.46 
18,395.00 
31,993.31 


Te i athe $485,653.18 
Paid on construction to date. Seamless . 345,644.01 





Estimated to complete $140,009.17 
(TO BE CONTINUED.) 
— > +e Sore 


THE ISLAND SEWER, WORC 


XSTER, MASS. 





Weather permitting, work on the Island sewer, 
which was suspended by the city abuut the middle 
of December, will be renewed in part next Monday. 


The number of applicants for work already exceeds | 


many times the number wanted, as only a small 
force can now be worked to advantage. The con- 
tractors for the rock excavation, Mandell & Whit- 
taker, have kept at work through the winter, and 
it has been necessary for the city to keep six men, 
on an average, employed to take care of the waste 
material and make such disposition of it as will be 
to the best advantage. All the rock taken out not 


required for back filling has been dumped in the | 


meadow between Cambridge and Southbridge 


streets on the line of the proposed Quinsigamond | 


avenue, and will form a portion of the new road-bed. 


This filling has already been carried into the meadow | 
At the upper end of the | 


between 400 and 500 feet. 
sewer a section 1,300 feet long is already com- 
pleted, leaving one section of 20 feet to be put iu 
at Cambridge street, work on which will not be 
begun until all the sewer below is completed. For 
some distance from Cambridge street, Millbury 
street over the sewer has been graded, the material 
used being that taken from the sewer trench. A 
filling of stone, varying in depth from a foot to 
three feet, the stone varying in size from those as 
large as a hen’s egg to those weighing half a ton, 
has been made, which is top-dressed with loam and 
gravel, insuring a hard, dry road at all seasons of 
the year. Below the completed sewer at the upper 
end the rock excavators have finished their work 


for a distance of about 280 feet, 235 of which have | 


been excavated since work was suspended by the 
city forces in December. 


central section. Last December the rock men 


were at work where the cut had to be carried to a | 


ne of 31 feet, but at present they are cutting 
on 


y about 15 or 16 feet, which is about the average | 


depth from the completed upper section of the 
work to the completed central section. The dam, 
which was erected as an experiment last fall, has 


been found to work to a charm, and has saved the 
city about $240 a month, as, under the old arrange- 
ment, they were required to keep the pit free of 


water by running a seven-inch pump, with a ca- 
my of 2,000 gallons a minute, night and day. 
e dam, 


section as far back as Cambridge street, to set back, 


and, before enough can accumulate to flow over 


the dam, it finds its way out through the old pum 
well, near the railroad bridge, the outlet of whic 
is three feet lower than the to 


At the central section 600 feet of the sewer is a fire of sufficient 


excavation has been 
the section 
ready for the archw 


| engine or force pump, and using only the pressure 


This takes them within | 
about 125 feet of the completed archway at the | 


which is 12 feet high, or within two feet 
of the top of the arch, causes the water, from the 


of the dam. The 
water which accumulates below the dam in the 
pit is —- over the dam and flows back to the 
pump-w. 3 





“ 
“~ 


ENGINEERING NEWS. 


for about 500 feet, leaving less than 500 feet of 
rock still to be removed. The lower section, 
which is all completed, is 750 feet long, through 
which the water from the lower pit has found 
an outlet during the winter. The masons can 
put in their portion of the work much faster 
than the rock excavators can prepare the pit for 
them, but as the latter have a good start it is 
expected that the work of construction will be 
completed in August. After that there will be 
a deal of back-filling to te done; the street has 
got to be regraded, and the land on either side 
restored as nearly as possible to its former condi- 
tion. The work will probably occupy the entire 
season of 1879. and it is doubtful if the last shovel- 
ful of earth will be moved before next December. 
The estimated cost of the work at the outset was 
$175,136.75. The estimated cost of rebuilding Bal- 
lard’s Dam, and widening Milbury street was 
$10,000, a total of $185,136.75. Up to Dec. 1 the 
actual amount of the expenditure was $118,143.32. 
and there was stock on hand valued at $8,314.47, 
making the actual cost $110,143.32. The stock on 
hand included tools at 3314 per cent. discount from 
the cost price, sand, stone, and cement. The ex- 
penditures since Dec. 1 have been $23,641.24, 
making the cost of the work to April 1, $133,784.56. 
— Worcester Daily Spy, April 19. 


two casks of water. The officer takes with 
more extensive outfit than that of a simple post. 
Each one of these hand engines is supeiled the that 
of the small pest; but it carries besides a double 
ladder twenty-seven feet long, a salvage bag 
and a whole supply of pick-axes, fire-buckets, etc, 

‘Our steam fire-engines are rarely used, It is 
necessary to use them only when it is required to 
throw torrents of water to extinguish an enormous 
fire. This enormous fire happens, so to say. almost 
never; the reason of it is in the promptness of the 
aid, so that when a fire occurs at any point, not 
only the nearest post is quickly on the spot, but it 
is almost immediately followed by the other post 
adjacent to the post attacked. Generally the aid 
brought from the district station is useless, because 
the posts which have come to the assistance are 
already masters of the fire when the station aid 
arrives. 

“If there are persons to be saved, it is almost the 
first post which arrives that does the work. In a 
case where it is not possible to reach by the stair- 
way the apartment where persons to be saved have 
taken refuge, our firemen, supplied with hook- 
ladders, climb on the outside of the building and 
reach the threatened apartment. From there, by 
means of their small twenty-five-meter (seventy- 
five-foot) rope, they haul up the large salvage 
rope, and, by means of what we call the chain- 
knot, or, better still, by means of the cloth salvage 
bag, they save whoever or whatever there is to be 
saved in the apartment. Iam able to say to you, 
for example, that for more than twelve years 
there has not been a single person burned in a 
room; the pompier being present when they knew 
that there were persons to be saved, and only some 
employés were caught on the ground floor shut in 
by iron gratings, upon which the strongest axe 
could make no impression.” ; 

oo; > oom 


HOW STRIKES AFFECT PITTSBURGH. 
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FIRES IN PARIS. 





Col. Colonier, of the Paris fire department thus 
explains its features in a letter to the St. Louis 
board of fire underwriters : 

‘*In Paris we have water brought underground 
in canals in nearly all the streets. In a great num- 
ber of these streets the water which flows in the 
cast-ircn pipes has such a pressure that it is only 
necessary to attach a hose to a plug or hydrant in 
order to throw with the pipe or nozzle to the fire 
a stream having the pressure of four atmospheres 
(sixty pounds to the square inch), that is to say, 
permitting us to extinguish the fire by going into 
the houses, to the height of more than thirty me- 
ters, about 100 feet, without having need of any 


The Wheeling Register has a timely article on 
the disastrous effects of strikes upon the busi- 
ness prosperity of a region or city, and instances 


the case of Pittsburgh, which has within the 


of the water from the hose. Our aim is to get a| space of two years been overburdened with 
water pressure at every point, thus — us debt, her principal industries paralyzed, large 
| to dispense with the use of engines and force pumps. factories either being removed or contemplat- 


|Our public establishments, theatres, government 
buildings, court-houses, government department 
buildings, concert halls, etc., are daily construct- 
| ing, as a defense, systems of stationary water pipes 
| under constant pressure, permitting a stream on 
every point threatened. 

«« We have not yet accomplished a system of pipes 
| connecting on all four sides of every locality with 
fire hydrants able to protect in this way the whole 


ing removal, and demoralization creeping in upon 
every line of business. All this, the Register 
avers, can be directly traced to a succes- 
sion of strikes, and claims that unless that city 
should obtain relief from the riot damages it will 
hardly ever recover from the blow. The Chicago 
Journal has a careful article on the same general 
subject, but with particular reference to the glass 
strike of Pittsburgh. The unwritten history of 





| surface of Paris, but that is the aim which we have | strikes in America would fill a very instruct- 
in view. You will thus see that the first condition | ive but a very mournful volume, and the 
of security against a fire in a city, or in a large| glass strike at Pittsburgh, which has ru- 
building, consists primarily in a judicious dis-!ined the chimney-blowing interest of the 


| tribution of the water supply. 
order of ideas : 

‘ Every fire is easily extinguished in the beginning. 
The aim, ther, should be for the persons employed 
to put it out to arrive on the ground as soon as 

ssible. To that end we have in Paris nearly one 


I pass to a second | country, affordsa signal example of the deplorable 
effects of strikes and a fair index to the labor dem- 
onstrations which have alarmed the country for 
the past ten years. In July, 1877, when the first 
strike of the chimney-blowers commenced, there 

| were four large factories at Pittsburgh engaged 


1undred and twenty posts, distant, on anaverage, in that branch of the business, representing 
from each other eight hundred meters (say eight | an investment of over a half-million dollars, 
squares in St. Louis). These posts are composedof, and employing eight hundred men, gener 


three men, furnished with a hand-engine, which 
they pull by hand, and which contains in its outfit 
all appliances necessary for the different kinds of 
fires—fire in a cellar, fire in the floor, fire in par- 
titions, fire in chimneys, fire in the room, fire in the 
roof, and for salvage, whether inthe cellaror in an 
upper story. By the side of the hand-engine and 
/on the same truck drawn by the three men, are 
cloth fire buckets, a pickaxe, a ladder twelve feet 
long, with curved hooks at the ead, and doubling 
in two; a large salvage rope and apparatus for 
cellar fires; pbials of sulphate of carbon tor chimney 
| fires; a cloth for chimney fires, with which to cut 
| off the draught; keys to the hydrant, etc. The 
‘sapeurs’ carry with them, coiled in their helmets, 
a small rope, seventy-five feet long, enabling them 
when they are in an elevated place to draw up to 

' them the ou salvage rope. 
‘‘When one of these small posts of three men are 
called toa fire they gene do not know its 
‘nature. They do not know whether it is ina room 
on the fifth floor, at the end of a court, or on the 
ground floor, or a chimney fire, or in a cellar full 
of explosive materials. Our aim is that these posts, 
which by their nearness to each other can arrive 


ally well satisfied. A patent crimper for bet- 
ter finishing chimney tops was then introduced, 
}and the union men struck against it. The op- 
eratives were then earning from $25 to $30 per 
week. The struggle was an obstinate one, 
neither party being willing to make conces- 
sions. In October, 1878, the strikers then being 
in great poverty and distress, two of the firms 
| combined, moved to Chicago their factories, and 
;secured from Boston, Pittsburgh and other 
| places a starting force of seventy workmen. So 
;soon as the Chicago factory was started, money 
to the amount of $10,000 was raised by the 
strikers and their aiders and abettors, and a 
|committee of four, with $6,000, was deputized 
to break up the Chicago concern ‘at all risks 
and at any expense.” The Chicago workmen 
were fed, dined, feted, plied with presents and 
cajoleries until the $6,000 were exhausted, with 
but very trifling effect. The strikers then started 
a codperative factory at Ravenna, which failed 
signally. And what is the result of all? To-day, 
asserts the Journal, ‘‘ Pittsburgh is without an in- 
| dustry which in past years conduced materialiy to 
its prosperity and progress. The glass-chim- 


| very quickly at the point threatened, should have ney trade has been diverted to Hamilton, 
| means to provide for any event. You will thus Canada, and the loss in wages alone to the 
|see that we have a great number of employés, glass-workers of Pittsburgh is over $350,000. 


since we have already one hundred and twenty 
| posts of three men each, which posts have besides 
afourth man employed in the post as telegra 
operator, to report to the oe fire district 
ion. the movements in detail of the first three 
‘men. If this 


he Union has spent $20,000 in an ineffectual effort 
to break up the manufacturers and the extensive 
works that are closed and abandoned. During the 
entire strike the emvloyers had reliable ailies, 


who kept them apprized of the most secret 
st of three men have to deal with 

im; 
_ator notifies the nei 


operations of the malcontents. and the strike 

telegraph has brought thousands to abject poverty and 
district station of the wretchedness.” It takes, as we have hereto- 
need of aid. This station sends immedi- fore argued, wise and prudent management to 
ately an officer and two more hand engines and | make a successful strike, and every other possi-~ 


, the oper- 
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ble measure should be exhausted before resorting 
to that uncertain process. Repeated strikes in any 
region have the inevitable effect of driving from it 
all capital investments, and at the time, as well as 
in the end, the striking malcontents are by all 
odds the greatest sufferers.— Philadelphia Press. 
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MECHANICAL ENGINEERING. 

STEEL castings of high tensile strength, which ad- 
mit of being welded, are coming largely into use 
for plowshares, crank cross-heads, dies for ore | 
stamps and crushers, and many other purposes 
where lightness combined with hardness and 
tenacity are required. 

A. M. De Lussex, of Belgium, has invented a 
means of electrically lighting wp buoys at night at a 
very small cost. He employs a Ruhmkorff coil in 
connection with a vacuum tube on the buoy as a 
lantern. The battery consists of large plates of 
zine and carbon, the lower ends of which are al- 
ways in contact with the sea-water. By this means 
he obtains a secondary discharge in the vacuum 
tube of sufficient energy to develop a light which 
renders the buoy useful at night. 


NUMEROUS experiments are being carried out not 
only in England and America, but also in Ger- 
many, with the view of discovering new and 
cheaper methods of producing iron and steel. At 
Neuberg refined Bessemer steel is produced by first 
decarbonizing the metal in the converter, and sub- 
sequently treating it in the open hearth before the 
spiegel is added. At Ternitz quite an opposite 
course is pursued, the mass being first worked up 
with steel scrap in the open hearth, and then 
blown in the converter, and finished in the ordin- 
ary way. 

AN ExuipiTion of hydraulic machinery was 
opened on the 16th of March at Verviers, Belgium, | 
where the presence of water under an average 
head of eight atmospheres secures to the local 
manufacturers a very cheap source of power. 
There are already many turbines at work in this 
district, varying from 14 horse-power up to 40 horse- 
ower, the supply of water being estimated at 146,- | 

)) cubic meters in a day of twenty-four hours, 
the cost being set down at only one centime the 
meter. No machine to exceed 20 horse-power. 
The exhibition to remain open one month. 

EconoMy OF STEAM.—The following apparatus | 
for saving steam in steam-engines by recovering | 
the pressure of the exhaust steam and utilizing it 
for the movement of the piston is of German in- 
vention. Its arrangement isas follows : The steam 
from the boiler to the engine passes through an in- 
jector, which is brought in connection with the | 
exhaust-pipe. The exhaust steam is by this means | 
sucked out of the cylinder, compressed, and toge- 
ther with the direct steam from the boiler, brought | 
to the distribution pipe of the engine. Between | 
the injector and the exhaust-pipe are placed a suc- | 
tion-valve and a reservoir with a tap for waste | 
water. By this construction a vacuum is produced | 
on the exhaust side of the piston, and the pressure | 
of the exhaust steam being caused by condensation 
of the steam in the pipes and cylinder, while a loss | 
of pressure of the direct steam from the boiler will | 
occur from the ejection and compression of the 
exhaust steam. 


A COMPRESSED-AIR locomotive for mines is now | 
at work in the Pensher Colliery, near Pensher Sta- | 
tion, Durham, England. It isdescribed as having | 
an iron frame about 5 feet in length, upon which | 
is an iron reservoir 2 feet in diameter, and contain- | 
ing 20 cubic feet of air at a pressure of 200 1bs. upon 
the square inch. This air supplies two small cyl- 
inders, 4 inches diameter, 8 inches stroke, working | 
on four 15-inch wheels coupled, gauge 30 inches. 
There is no link-motion, but only two single loose 
eccentrics of the ordinary kind attached direct to | 
to the slide valve, so that if it is desired to reverse 
the engine, the whole machine 1s pushed backward 
until the eccentrics get into the proper position. | 
The air is cut off at one-fourth, and it works from 
200 Ibs. on the square inch down to 80 Ibs. The 
whole machine weighs 14 cwt., and costs from £50 
to £60. It draws from two to three tons of coal 
along a level road, at a speed of from six to eight | 
miles an hour, and is completely under command. 
It work on roads rising 1 in 15, but it is not desir- 
able to put it on any steeper gradient. 


PRoOPELLERS.—In a newly-designed form of screw | 


or oblique-bladed propeller, which is said to be 
more efficient than those of existing construction, | 
the blades are made separately from the boss, and 
are fixed by bolts on two diametrically opposite 
arms ofa short strong form, cast on the boss. 
There are two blade-pieces, but they are attached 
so as to 
Each blade-piece is of oblong form, and is attached 
by its middle at right angles to its arm, the radial 
part at the line of attachment being either at right 
angles or slightly inclined to the shaft, while the 
longitudinal centre line of each blade, which line 
is at right angles to the arm, is inclined to a plane 
atright angles to theshaft. Each blade-piece is | 
of atwisted form, and its outline may be rectili- 


|rated from the 
| thus enabling a number of molds to 


the earths, with the addition of 25 percent. of car- | convenient manner to the framing of the engine. 


| Immediately above the end of this spindle there is 
may be previously moistened with water and | > 


pom the appearance of four blades. | 


| piece by means of a 


ENGINEERING NEWS. 


reverse positions on their arms, like the blades of 
an ordinary two-bladed screw, but present four 
propelling surfaces, two of which are a certain dis- 
tance behind the other two. 

PREVENTING BOILER EXPLOSIONS.—An apparatus 
has been designed by Mr. Napier, of Edin h, to 
obviate the explosion of boilers, etc. It consists of 
a plate of copper, firmly secured between two per- 
forated plates of iron, which cover it on its upper 
and lower sides, except at the places of perforation. 
These perforations correspond to each other in the 
upper and lower plates, and are greater or less in 
diameter according to the size of the boiler. Direct 
communication is established between one side of 
this compound plate and the interior of the boiler, 
and according as the thickness of the intermediate 
copper plate is varied with reference to the strength 
of the boiler, it is enabled to resist a greater or less 
pressure. When, however, that pressure is ¢x- 
ceeded, the steam causes the copper plate to give 
way at one or more points between the correspond- 
ing perforations of the two iron plates, and to allow 
the imprisoned steam to escape from the boiler, 
and so relieve the internal pressure on the shell of 
the beiler. This apparatus, which is intended to 
be accessory to the ordinary safety-valve, may be | 
either attached to the boiler or other vessel sub- 
jected to pressure, or fitted toa tube or neck se- 
cured to the latter, and in order to give additional 
security two or more such apparatuses may be fitted 
on the boiler or be conn with the same. The 
plates ate so attached together and to the boiler 
that the intermediate copper plate may be readily 
removed and replaced by a fresh one. 

MOoLDING-BoxEs.—An improved form of mold- 
ing-box for foundry purposes, which can be sepa- | 
y of sand forming the mold, | 
made by | 
means of a single set of boxes, has been invented 
by Messrs. G. Woolnough and Fr. Dehne, of Halber- 
stadt, Prussia. Each box is divided vertically into | 
two, three or more parts, which are bolted together, | 
the connecting bolts being hinged to one part of 
the box, and clasping into the slit of a co nd- 
ing lug or flange of the other. After these parts 


have been screwed together, the boxes are applied 
| as usual, two or more of them being placed one on | 
| the other, as may be required for the pattern to be | 
| molded. 


The walls of the improved boxes are made 


concave or convex, or angular in section, or they | 
are provided with ledges so as to prevent the sand | 


| from falling out when they are lifted. After the 
| mold has been finished the screw bolts which con- | 
|nect the parts of the boxes together are released, | 


whereupon those parts are drawn off sideward from 

the body of the sand, either singly or in a set. The. 
sand is thereupon loaded with weights or pieces of 

iron, etc., as usual, For the purpose of preventing | 
the mold from being damaged while Tone thus | 
loaded, the top edge of the Ted, of sand may be | 
secured by a ring of hoop-iron or other suitable | 
material, made to fit properly around it. 


IRON MANUFACTURE.—The following is a new | 
method of treating the oxides of iron in a blast or | 
reverberatory furnace, either with or without the | 
admixture of pig-iron, or of iron in other forms. | 
It has especially in view the utilization of the resi- | 


due of pyrites. To 100 Ibs. of the oxide (contain-| ang 


ign about 96 per cent. of pure oxide of iron) is | 
added from 5 to 10 per cent. of the chlorides of the | 
alkalis or earths (preferably chloride of sodium), | 
and 22 per cent. of carbon; or 100 lbs. of the oxide | 
are mixed with the same proportion of the sul-| 
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pene between the moment when the 
lever is touched by the wheel of the engine and 
that at which the petard is thrown back. If, there- 
fore, the engine crosses the distance between the 
lever and the petard in less than one second, it 
will crush the latter and cause it to explode. The 
distance between the two points is regulated by 
the limit of which it is desired to allow to 
the train. Fora rate of about 20 miles an hour 
for instance, the petard is placed at a distance of 8 
yards and 1 inch from the lever, and so on by a 
proportional calculation. 
THE ENGLISH TUNNEL.—We give some details 
of the explorations which have been made for the 
eipeeell tunnel under the English Channel. M. 
rousse, the eminent hydographic engineer, 
whose name is already well known in connection 
with the works of the Suez Canal, has been 
charged with the careful survey of the bed of the 
channel, with the object of determining the con- 
figuration and the geological character of the 
rocks of which it is composed. Numerous sound- 


, ings have already been made, not only in French 


waters, but also in the parts of the Straits near 
the English coast; 1,525 observations have been 
made in this way of the Channel bed district, on 
the French side of the Channel, and extending to 
a distance of 17 miles from the coast; from these 
753 samples of the sub-marine strata have been col- 
lected and cece ge arranged, by means of which 
the boundary of the calcareous and the argilla- 
ceous beds have been determined. These sounding 
operations, which have been many times repeated, 
have touched the bottom of the Channel no less 


_ than 7,671 times, at an average distance one from 


another of from 100 to 200 meters, and have fur- 
nished 3,267 geological specimens. The sub-mar- 
ine region has been explored in lines nearly paral- 
le] to the coasts, and at a distance of from to 
800 meters. The width of the channel between 
the extreme ends of the proposed tunel, viz., be- 
tween Sangate, near Calais, and St. Margaret's 
Bay, a little to the east of Dover, isabout 25 miles. 
The result of the soundings alone would not have 
proved sufficient without taking account of the 
influence of the variations in the level of the 
water. This important element in the calculations 
been studied exhaustively by M. Larongse, 
whose conclusions are favorable to the project set 
on foot by M. Lavalley, the celebrated engineer of 
the Suez Canal, the promoter of the idea of a port 
of La Réunion. The tunnel will have a length of 
36 kilos., and with a traverse a continuous bed of 
gray chalk. While allowing the necessary incline, 
to insure the running off of the small quantity of 
water which filter into the tunnel, its depth below 
the sea-bed will in no part of its course exceed 70 
meters. A railway train leaving Paris would 
enter the tunnel at Sangate, proceed under the 
Straits and ascend the incline on the English side 
insensibly, emerging from the tunnel at St. Mar- 
garet’s Bay, about 6 kilos. from Dover. 
ENGINE SPEED REGULATOR.—A new apparatus, 
designed to render the action of the ordinary cen- 
ifu steam-governor more sensitive and rapid, 
has been invented by M. Denis, of Paris. The ap- 
tus, which the inventor calls a ‘‘ Movable 
terweight Compensator,” is so constructed 
arranged that it may without difficulty be 
adapted to existing engines, and without altering 
or removing any of the parts of the latter. On the 
spindle of the governor is keyed a spur-wheel, 
which gears into and drives a second toothed- 


phates, sulphites or eulphides of the alkalle, ox of | nee! mounted on a vertical spindle fixed in a 


bon. The substances thus mixed may be charged 
into the furnace at once in the dry state, or they 


formed into blocks or lumps. 
RAILWAY SPEED INDICATOR.—An ingenious in- 


vention, by M. Paul le Boulengé, of Liége, consists 
apparatus for indicating the too, 


of a = 
rapid s of trains. A heavy iron pendulum 
suspended to a flexible steel blade, and which is 


regulated to beat seconds, is set up on the side of | 


the ar its plane of oscillation being perpendi- 
cular thereto. Within this plane of oscillation and 
on a level with the rails is a horizontal lever hav- 
ing two arms of equal length, one of the ends of 
which, cut in the shape of a hook, e with a 
o fixed to the lower end of the sendaiiaess and 
eeps the latter out of a vertical position, while 
the other end comes out near the rail, being a 
little above the latter in height. At a certain 
distance from the lever and above the rail, is placed 
a rep similar to those used for fog-signals, 
which is moveable in a horizontal plane round an 
axis, and is solicited by a spring to revolve and 
take up a position outside the rail, but is held in 
position above the rail by the traction of an iron 
wire terminating in a slide hooked to a stati 
cog. The wheel of the engine, 
on coming in contact with the lever, di 
the pendulum, which thereupon begins to 
and when it gets to the end of its stroke the end 


of 


onary | two bevel-wheels both 


bracket, which is bolted or otherwise secured in any 


pendant bearing fixed in the upper end of the 
| bracket, for the purpose of receiving the spherical 
| end of a pendulum or swinging-shaft, so as to form 
a kind of universal joint. A spherical weight is 
keyed on this swinging-shaft, and the lower end of 
the latter passes through a radial slot made in the 
second toothed-wheel. Below this wheel there is 
a third wheel, having on its periphery external 
/ notches, and below this wheel is a fourth wheel, 
/having on its periphery internal notches. The 
| notches of these two wheels are on the same hori- 
| zontal plane, and there is sufficient s between 
| them to admit of the lower end of the pendulum 
| or swinging-shaft being carried round by the sec- 
ond wheel above without touching the other 
‘wheels. This will be the case when the pendulum- 
| wheel is rotating at its normal speed ; but if this 
speed either increases or diminishes, the pendulum 

| will either fly out into the notches of one wheel or 
_ drop back into the notches of the other. The third 
| wheel is mounted on the upper end of a sleeve, 
which turns freely on the sleeve of the third wheel, 
_80 that these two wheels are capable of independ- 
| ent motion in opposite directions, and their 
gear into an intermediate 

| bevel-wheel mounted ona screwed shaft, which 
in ja “the bracket-frame. A hori- 
carries a lever which is con- 


| zontal rock 
nected with throttle-valve or side-valve of the 


' 
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same weight and vity and the same distance whole year, electric lighting would cost about £,3072, considerably extended within the last year, until they 

from the rocking-shaft. One of these weights ones = ee ting at the present a et payors wiieekn moat. an Feremen’s 
. i | i ¢ was, refore, a g as dear as gas Journal says: * Since the introduction 0} © Water 
= Rane nadl Whe eT von at tes mares lighting. As toilluminating power, Colonel Haywood works the expenses of the Fire Department have been 
along its a Bund tm th ball 4 itsend estimates approximately that it is about seven times decreased $33,000 per annum, which is equivalent to 
cross~ un. aan alee a the ae a car art ae that of gas. The comission has resolved not to con- forty-eight and one-half per cent. Previous to the intro 
ceived in of hori- 





: é tinue the experinent.” duction of the water-works the citizens were paying in 
zontal rods, which at their — ends carry a - . fire premiums over $400,000 yearly, which is more than 
screwed block, through which the screwed shaft twice the amount paid at present, The fire engines are 

It will now be understood that if rotary GENERAL INTELLIGENCE. now but seldom needed, and then only on the outskirts 
: i i f the city.” 
motion be im to this shaft by means of the 0 
bevel-gear at its inner end, then the second block §* We solicit and are always pleased to publish in these — The danger of contamination of drinking water by its 
will be moved back or forward, as the case may columns any items cf interest that may be furnished us. passage thre mgh lead pes is well understood by sani 
be, and will cause the movable spherical weight to ss tarians; and as it is difficult to replace this metal by 
move along its arm, and thus destroy the balance GAS AND WATER. any other for the purpose referred to, various devices 


ver. 8 4 ki have been’adopted to render lead pipes innocuous. Among 
of the doulie-ermed aver, oa a the ae A bill was passed in the New York State Senate, dur- others, the fivubuetien of a iedae 4 block tin has been 
shaft on which it is mounted will rock, and thereby ing the past week, incorporating the Westerville Water- found to possess many advantages. 
actuate the throttic or induction valve of the en- Works. ‘ 


gine. 


A recent method, 
which is said to have proved — successful in effecting 
~pc0-2-20g—-—_ The Illinois House of Representatives passed a bill this object, is by producing a lining of sulphide of lead 


” ai e , 1: weale o ; ition i 7 . For this purpose a hot concentrated solution of sulphide 
How a CREVASSE Is MapEe.—The way in which a cities in that State to contract for of sodium is allowed to flow through. the pipes for ten 
a flood acts upon a bank of ordinary earth is pecu- . or fifteen minutes. This produces a glaze of sulphide of 


liar. As soon as the water has washed below the Woburn, Mass., at its recent town-meeting, voted not lead, which is said to be entirely insoluble and to protect 
surface, it begins to filter through the bank, and to buy a new pumping-engine for its water-works, as the pipe from any possible corrosion. 

soon appears at the other side, first as a mere had been proposed. At an adjourned town meeting in Brookline, Mass., 
weeping, which gradually grows into a rivulet, ‘The Globe Gas-Light Company is to be allowed to try last Tuesday evening, a member of the committee ay 
then into a stream, and finally into atorrentwhich gasoline in 125 lamps on Boston Common, at a cost of pointed Oct. 10, 1878, to examine the cause of the im 
sweeps the whole bank away before it. It is clear, not over 820 per year each. purity of the water supply from the Charles River, pre- 
however, that there is always some time given for Among the patents issued bearing recent date are two sented a report which sets forth that the cause of the 

se : : Tae aoa rities was by the shr ge he ” CO 

thedefense of the breach, even after the attack granted to Thomas A. Edison for eecuric light and ther. ™puritis was by the sbriukagy ofthe worden conduit 
has declared itself. Ifthe weeping can only be mal regulation for electric light, respectively. pumping station, which shrinkage admitted the swamp 
checked es observed, no further results The Troy Press <f the 24th inst. says: ‘‘ Upto noon Water into the conduit. The committee reported that 
will follow. The difficulty Is that the leak must today the water commissioners had not let even a_ the best, if not the only, way of repairing the damage 
of course be stopped at the inside, not the outside, minor contract for the extension of the works, Time Was to rebuild the conduit from the Eastern end of the 
of the bank, and that here it is not easy to discover flies, but still the water Loard heedeth it not.” filtering galley to the pumping station, 3,047 feet. It 


: iti = ; was also advisable to build the conduit lower. The esti 
its exact position. We have become so accustomed, says the Baltimore 


yer é yl € mated cost of this, using, instead of wood, iron pipe, 
eee eee ee Gazette, ‘to “horrible accidents at the water-works” was $27,066.25 by one estimate, 235,400 by ioalnen 
FOREIGN INTELLIGENCE. that the finding of a murdered man's body does not 331,232 by another. The cost of moving the pumping 
Theerection of the New South Wales mgetion build- ——— the horror which usually follows such a station to the lower end of Cow Island, near the lower 
ing will be carried on at night by electric light. J end of the filtering galley, connecting with the present 


: fn ont —_ . son iy) force main by a force mam across the marsh in place of 
The adoption of the tel ph system by the English piadaiehia ta Witch cee aot oe ene the present conduit, which was proposed as another 
Pb i nm has caused a deficiency in one year of over 1... cas should be furnished at $1.50 per thousand feet Method of remedying the evil, was estimated at $29,385, 
000. The total loss to the government since it un- = jy ees : to SS ae : not including the engineer's house. After considerable 
Y : : in that city. buc it costs $2.15 on a downright stealing ™ : 5 5 Ps MASA Hit 
dertook this management is over $5,000,000. saaeidianeennnh discussion the matter wes referred back to the commit- 
inti ie i i ; tee for further consideration. 
‘ Reeteer * Sain ot shading on tas At a special meeting of the Chicago City Council on 
ee ed ee hone ee Oe ee. okie. be ae sys, the 17th inst.a communication from the Commissioners of 
ee tnines by electricity, or at ali Public Works, asking an appropriation for the erection STREETS, DRAINAGE, ETC. 
an by a light which would net ignite Siew gas. of a engines at the West Side Water-Works, Milford, Mass., is to build a sewer at an expense of 
cea | was p on file. $2,500. 
= Ramdas Sehgal exteeiente Cet aie neces. Much complaint is made by Pittsburgh merchants on The Island sewer now building at Worcester, Mass., 
AE a i fonts F ’ account of there being no water to spare for street- of which quite an extended description is given i 
submarine telegraphic communication with the Cape ee ee ; ; spar , 1 1 I is given in an 
colony have been settled between the government and * rinkling in thatcity. The Commercial Gazette thinks other column, will take, when finished, the entire sew 
the Telegraph Construction and Maintenance Company. ; i” w — ater-works in operation there ought age of the city. 
The works, it is hoped, will be finished before the com- °° °© ©MOUSD Water. 


eee 


1 ; t E Resolutions are pending in the Hartford (Conn.) City 

ing winter. a = paneien one a Beapees ———- Council looking to the construction of the Morris street 
ts of turning town sewage into rivers and | @ 1 Water-works system, Same being for the pur- sewer, which it is proposed to build of brick, 18 inches 

7 axe sarioua Gs 6 dhowa tay the fact that! of furnishing water to residents above the present diameter, of a total length of about four hundred feet. 

vessels going down the River Thames have in many evel at an estimated expense of $100,000. com- eteicae 

places to leave the channel in order to avoid the enor- mittee 2 nena by the city council, who have been BRIDGES 

mous banks of sewage that have been formed on the bed visiting the water-works of other cities. will soon make : » 

of the river. These banks are in some pls from ten | 2 Teport. A new bridge is projected over the Erie Canal at 


to fifteen feet in denth. ae os Nene the a eae one squares of Rome, N. 'Y. 
. : _| New York during the pe extending from April 30 to A new bridge is propose across the Mystic River, at 
The Belgian government has decided on the abandon Dec. 31, were opened on the 23d. The following pro- Medford, Mass. Tr : _— 
ment of wooden railway sleepers. Its example will s were received: Metropolitan Gas-light Company : 
doubtless find imitators, if indeed the example be not pose r lamp; New York Mutual Gas-light Company, A bridge at West Farnham, Quebec, on the line of the 
improved upon, and steel pe vane ovemsenny instead of | $6.66 per lamp; Harlem Gas-light Company, #11.80 | Central Vermont Railroad, was destroyed by fire last 
t ' 3 ' y 


iron. It should be noted that it is not the longrine, or = ieee Tuesday night. 
longitudinal sleeper, that has been adopted, but a Ger- P® = : ; 
man system of cross sleepers. _Mr. Edison is quoted as saying, in response to a ques- There are now about 180 menemployed on the East 


‘ > ie . : | tion as to the he has made in his scheme for an | River Bridge anchorages, and it is expected that the 
nag oma cs a See ae SE fener eae mone (ey Smee en os 
the construction of works on tidal rivers, when there ™ittal on that point; but if there is anybedy hereabouts 
are only a few hours between each tide in which the men | f°" Whom you entertain a particularly vicious spite, un-' _A bill reported in the Massachusetts Legislature last 
can work. These few hours necessarily occur sometimes 1084 ea ~ con him, and be quick about it, too. week, making appropriations for the improvement and 
in the middle of the hen, ir and the provision of the elec- | * a ave nothing to say. maintenance of the Troy & Greenfield Railroad and 


tric light greatly ex tes operations. The lightisnow | The work of draining and laying out Manhattan | Hoosac Tunnel, provides $25,000 for a double-track iron 
thus in use on the works of the Severn Bridge Rail-| square is now being performed by 40 men, and will | >Tidge at Deweyville. 
way.” | probably be completed about the end of the sum-| ae 

English gas directors are in good spirits again. The | mer. walks of the City Hall Park, Washington RIVERS, HARBORS, ETC. 


ss ; | square, Reservoir square, other parks which are in - ‘ 8 ie . 
Za és found 20 be a very Yona At a | ad conditi cin, oil auen bee total, an eoemecustation, of The W elland Canal will soon om n for business. 
the Phoenix Company the chairman stated that ‘the re- £90,000 having been granted for the purpose. A bill to abolish the office of Division and Resident 
caus experiments in’ London had been tly tothe | The Committee on Water of the Fitchburg (Mass.) nents the canals failed in the New York Assembly 
Sr cer ooceee toe cosets ae Eg 6d coe en tao Onin Lashdatewh 
- ; : A r i ommittee of the Ontaric is ave 
light were ont developed there would still remain a | used to be taken from a service Pee The pressure nested tn favor of the proposed Goce aoa Shinaehe ) 
large field for gas business. | on the _ of pg street is —, - pounds to = oy bees a think that the hydraulic lift lock will 
_ | square inch on high service. pounds on t the principal means of overcoming the difficulties in 
au ert Reng + eee conte | low service. It isthought that the water may be carried the construction of the canal. The estimated cost is 
‘Ale Svette. the nearest so Persian f. to into ms low service pipes — peeing through the #20,000,000. 
Kurrachee. A committee been formed in London, ™°F, SO QTOLENG ORY Brie ores A Quebec dispatch of the 20th inst. says: ‘ Contract- 
consisting of the Duke of Sutherland and several other A bye gt eer, dispatch of the 22d inst. says: “‘The ors for the harbor works at the mouth of the St. 
noblemen and tlemen, to acquire certain routes | Board of Water-Works as reorganized last night held Charles are making arrangements to light up the works 
through the valley of the Euphrates to complete the a secret session, and removed J. D. Cook, rin- with the electric light, and are now purchasing the nec- 
sonnection: - gan Se 5 Se ee aoe — he tondent a es Go worms wore ballt, and ao his comary ar materials and ‘appliances in New York. It is 
son lupe! ent, r the ntention to push on the work both day and 
which it now takes nineteen days to cover. changes among employés. They also raised the sal- night.” ‘ 
A late number of Galignani says: ‘‘Colonel Hay-' aries of Secretary, Engineer and Assistant, makin , : 
wood, the Engineer to the ty Commissioners of Sewers, an additional outiay Ee. year. Former pro- ote calor of Ashtabula Okie” New docke 1000 
has recent orm are not highly con- | 0.4 es ons =o atte aze being constructed for’ the 
> Lake Shore igan Southern Railroad Company, 
cost of the a to the 18th of February (64 The manufacturers of Leavenworth, Kan., have for at an expense of from $50,000 to $60,000, which will 
wes: ees discussing the subject of water- be completed in July next. The government is ako 
rcity. It is stated pine! ae mong now in constructing more extensive piers, which it 
A iathe ¥. . a. and the work will very ly be soon is anticipated will be completed in August next. Cribs 
ee | Guak 172 poe to build two reservoirs, each measuring 18 by 40 fect are being erected, and they are 
ao, owe t 4,300 ho ccning | sixty by forty square, and ten feet , to be sup- | to extend into the lake 200 feet. This is being done 
Ys | plied water from the Missouri River. The city is | under last year’s copsepstation, and there was an appro- 
The of the whol ‘tal 8 nee. eee Rae tee | Fenian of 95,000 ofthinnal made thie your. 
eiaestenin the winter months would | Sly arranged we gps epee secure the com —_ Operations on the great Canada Southern Railway 
0 2 4 and emergencies in | tunnel under the it River at Amherstburg were 
} 2} i | officially inaugurated on the 23d inst., in the of 
1}gd. -by. gas. Applying these rates toa The mains of Rochester, N. Y., water-works have been | a great number of railway magnates and other digni- 
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taries. The plans and specifications as prepared by E. 
S$. Chesbrouxh, City Engineer of Chicago, were sub- 
mitted to the officers of the company. The tunnel 
wroper will extend from Anderdon, under the Detroit 
River to Stoney Island, a distance of 4,450 feet, though 
the approaches upon either side make the entire dis- | 
tance from entrance to exit a much ter distance. 
The first section or approach from the Canadian side is 
6,125 feet, with a grade of ninety-two feet to the mile. | 
The formations are red clay, blue clay and rock. The 
next section is 1,500 feet, being under the river proper, | 
the depth of water being twenty-five feet and a Je | SHEET-IRON 
of but two feet tothe mile. The third section is 1,880 

fret in length, under water thirteen feet in depth and Common American, 

ou an ascending grade toward Stoney Island of 52,49 | - = 2 ; 
teet to the mile. The fourth or last section of the tunnel | Galvanized American, 14 to 20, second to prime 
proper is 3,000 feet, with an ascending grade of 105 | 

feet to the mile, the point of egress being upon Stoney NAILS, 

Island, and the water at its greatest depth being fifteen | Standard prices............ ..........0655 005: By 
feet. The thickness of the rock between the bottom of All cut spikes 25c, above 10d, 
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the river and the crown of the tunnel is thirteen, fifteen, 
and twenty-two feet, according tothe depth of the water 
in the river, The excavation of the tunnel is to be | 
twenty-six feet clear, and when completed will be fif- 
teen feet in the clear, with two arches for double tracks, 
separated by a dividing wall. Under the tracks will be 
four feet of solid masonry, and the top of the arches will 
be constructed in a solid and enduring manner with 
— cement and rubber stone, and overtopping all 
will be placed smooth flag-stones, to prevent anchors 
drawing upon the top of the tunnel doing possible 
injury. From Stony Island to Grosse Island an iron 
trestle bridge is already built, and is now in daily use, as 
is also three miles across Grosse Island, which belongs to | 
the United States, and another bridge over the remain- | 
ing portion of the river to the Michigan shore, The coss | 
of the tunnel is to be $1,500,000, and the contract stip- 
ulates that it shall be completed by Dec. 1, 1880. The 
laying of the corner-stone of the tunnel proper will 
occur in a few months. 
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By the construction of fifty miles of road be- 
tween Pontiac and Lansing, Mich., and 30 miles 
between Valparaiso, Ind., and Thornton, IIl., the 
Grand Trunk Railway will secure a continuous line 
of its own from Port Huron to Chicago, and free 
itself from the dictation of Mr. Vanderbilt. 
pieces of road are, it is reported now, to be built at 
once. 


— 
THe Philadelphia North American says: ** We 





are inclined to suspect that the sensational pur- 


chase of 12,000 tons of English steel rails for the 
New York Central Railroad, on terms which were 
announced with such a flourish as exhibiting the 


alleged inferiority of the American to the English | 


article, was really intended as the opening of a 
new aggressive campaign, in which the American 
markets are to be invaded by the great monopolists 
of the British iron and steel trades.” 

oe 


A BILL was passed in Congress on Wednesday, 


appropriating $500,000 to Capt. Eads, on account 
of work done on the jetties at South Pass, Missis- 
sippi River, 25 feet depth of water having been 
obtained. The bill had been drawn by the Secre- 
tary of War, and met the approval of the Secretary 
of the Treasury. In response to inquiries, Mr. 
Clymer, of Pennsylvania, said that the committee 
had not inquired into the merits of the work, but 
had simply complied with the existing law on the 
subject, but he added that there was no intimation 
or suggestion by the committee tending to cast 
any doubt on the success of the work. It was ex- 
pected that 26 feet and 30 feet would be obtained 
before the next session of Congress, 
oe 
A SALE of 100,000 tons of coal by the Delaware, 
Lackawanna & Western Railroad Company on 
April 30, resulted in the following prices: 
Steamer, $2.0215; grate, $2.05; egg, $2.09%;; 
stove, $2.3914; chestnut, $2.271¢. 
A circular issued by the Pennsylvania Coal Com- | 
pany, dated April 30, gives the following list of | 


prices far May : Lump, steamer and grate, per ton | 


of 2,240 pounds, $2.15; egg, $2.20: stove, $2.35; 
chestnut, $2.35, and small chestnut, $1.85. ‘These | 
prices are for cash, and 50 cents additional are | 
charged for delivery at New York, 

The above prices show a decline of 6 to 15 cents 


on the previous month. How much lower in 





price coal can be forced to remains to be seen. In | 


These | 
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in the city, being lined on each side with large and 
expensive buildings. If, then, the Elevated Rail- 
road Company can obtain the right of way and be 
allowed to construct their road through this street 


against the united remonstrance of such corpora- | 


tions and firms as the Tribune Company, the Sun, 
the Times, the Nassau Bank, Morse Brothers, 
Drexel, Morgan & Co., and numerous others 
equally wealthy and influential, without paying 
for the damage done to the property on both sides 
of the street, we may well believe that there is no 
security against being sacrificed to the greed of 


any corporation that can get on the right side of | 


the legislators of the country. It seems hardly 
possible, however, that the Railroad Company can 
succeed in their attempt. 


CHAIN CABLE TESTS. 


A cable-link consists of a round bolt twelve 
diameters in length, bent toan oval form and ends 
welded together. A stud or stay between the 
sides prevents closure and kinking. The double 
forging and reheating necessary to bend the iron 
and weld the ends bas a tendency to lower the 
elastic limit and strength of the two ends ; bend- 
ing affects some irons injuriously, and the stud 
alters the nature of the strains, 

The weld and the stud are therefore the weak 
points in the link, and with certain types of iron 
the weakness of the weld is so great that 
cables made therefrom are very unreliable. The 


Committee show, by tests (to rupture) of 435 links, | 


that 333 of them broke at the weld end, 86 at the 
butt end, and 160n the side. 


cable. 
ficiency in welding properties, there are two which 
produce great tenacity in the bar, viz., chemical 
peculiarities and excessive work ; therefore, when 
excessive tensile strength is found to exist in a bar 
as tested by tension, it should be regarded asa 


probable indication of deficient welding properties; | 
_and therefore in judging iron by tensile strength 


alone, it should be considered as more than prob- 
able that the strongest bars will produce the weak- 
est cables;” although there will undoubtedly be 
some links of extra strength. 

The Committee record some notes in regard to 
the weld, the results of observation; and as we 
cannot condense them without impairing their 
value, we quote them entire : 


‘‘In making one hundred and fifty fathoms of 
chain, which length generally constitutes a cable, 
th ere are of weld, from 2,925 in 1” to 1,500 in 2”. 
These are probably made by a dozen different 
chain welders, each of whom , Foe a habit, which he 
will not readily change, by which he judges of the 


the meantime it is a gratifying state of affairs for | ng. “oe SEs cal Sat Gheues 8 reghiay wets watel 


the consumers. 


——_—_ <=> oa -——— 
It is a source of considerable satisfaction to us 


Supply” during the present week, although so short 
a time has elapsed since we called particular atten- 


and manufacturers a sufficient number who feel 
that they can ‘stretch a point” and secure, while 
the opportunity offers, the most valuable treatise 
in the language on Water Supply, at a sixth of its 
regular price. We publish this week a portion of 
its table of contents, the rest we will give next 
week, thus affording subscribers an opportunity of 
judging of the range of subjects covered. 


—_—»-e———_———— 

THERE is some danger that the New York Ele- 
vated Railroad Company will acquire the right to 
extend their road from its present City Hall termi- 
nus through Nassau street toward the Battery. A 
greater outrage on property-owners cannot well 
be conceived. The street is about 30 feet wide, 


Pa 3 
Seeing cam aea 


Se i arin peed y be 


,make the scarf or lap have so 


mente ones ets _ <iaianili 


e should make his weld. Different welders have 


If 
eleven out of the twelve judge correctly, the error 


labor, 


‘*Trons in which there is much carbon require to 
be welded at a very low heat: phosphorus in ex- 
cess callsfor the same. Coarse iron with much 
requires a high heat and hard hammering, 
and even then there is a liability for ‘faces’ to 
form throughout the whole surface of the lap, which 
faces simply stick together and are liable to draw. 
A very close, fibrous iron also requires a high heat 
and hard, rapid hammering; the reason for which 
is that the heavy blows previously required to 
ated the 
fibers one with another that when the two laps are 
brought into contact the fibers of each do not in- 
a thoroughly, and they, too, are frequent- 
ly simply stuck ther, adhesion taking the place 
of a process sim to felting, which occurs in 
welding an iron with a rather open fiber. With 
this a low heat is required, which seems to - 
etrate and expand the fibers so that they inter- 
mingle and the two laps are held together by a net- 
work. Moderate hammering is necessary with 


this type of iron which is seldom found to possess 


tensile h, but nearly always has t 
and is one of the principal business th»roughfares | wees strengt y y grea 


resilience. 





Aniron whose weld, | 
through any cause, is unreliable is not suitable for | 
‘** Among the causes which produce de | 
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‘* An iron in which sulphur is in excess can be 
bent and welded at a high heat, but the more 
moderate heat at which the bend and scarf are 
usually made is trying to it, and * red-short links” 
are frequently cracked in bending. 

**The weld thus, as has been shown, proving its 
claims so be considered as the weak place of the 
link, it was considered desirable to ascertain if a 
change in its location would have any tendency to 
strengthen it. At some private manufactories a 
system has been introduced of making the weld 
upon the side of the link by means of a machine 
which bent and welded the link at one operation. 
We procured a number of short sections of cable 
| which had been made in this manner, purchasing 
them from the manufacturer, who, at the same 
time, supplied us with a few bars of the iron fron 
which the cable was made; from these bars we 
prepared links in the usual manner, and connected 
sections of the machine-made side-welded links 
| with the hand-made end-welded ones, and sub- 
jected these combined sections to tension 

** Eight such tests were made, and in erery case 
the weld of the machine-made link drew apart at 
| the following strains, the iron being 11,” in di- 
ameter, viz.: 80,830 pounds, 78,144 pounds, 76,608 
pounds, 56,640 pounds, {88,280 pounds, 65,660 pounds, 
83,520 pounds, 67,000 pounds, 

‘Three of the couplets of end-welded links, 
which had resisted the strains which had broken 
the side-welded links with which they were con- 
nected, were retested, and broke at 89,000 pounds, 
97,000 pounds, and 98,000 pounds. 

‘**In order to ascertain whether the deficiency in 
strength of the side-welded links was due to the 
location of the weld or to their having been made 
by machine-work, a set of couplets (two links con- 
nected) was made, of which in each case one link 
was welded upon the side and the other upon the 
end, all being made by the same smith. Upon 
testing these couplets (two in number) in one case 
jthe side weld drew at 81,000 pounds, and in 
the other it broke where welded at 87.200 pounds. 
The two end-welded links were then broken at 99,- 
000 and 101,000 pounds. 

‘These experiments indicate that we cannot 
strengthen the link by changing the location of 
the weld, and our only resource is to select such 
| iron as is least injured by the process of welding.” 

Rankin says: ‘‘ An unstudded chain has about 
| two-thirds of the strength of a studded chain of 
| the same diameter of wire.” 


John Anderson, LL.D., Superintendent of Ma- 
| chinery to the War Department, Woolwich, in a 
| work published in 1872, says that the strength of 
| the stayed link is to that of the open link—both 
| being of iron equal in diameter—as 9 to 6; Ameri- 
can authorities coincide with the above opinions, 
| but the committee declare that both theoretically 
| and actually the contrary is the case. Their ex- 
periments showed an excess of strength in favor of 
| the open link of an average of 15 per cent. in some 
| kinds of iron, and of 5 per cent. in others. In 
|every case where open and studded links were 
| connected, the studded link broke first. The aver- 
| age strength of the studded link in six pulls was 
| 88,030 pounds; the average strength of eight pulls 
| of the open link was 101,327 pounds. The com- 
| mittee deduce the following: That if of the same 


| very different ideas, and, unless the iron which is iron, an unstudded cable would exceed in actual 
| being worked on will permit considerable vari-| strength the studded one by 13,000 pounds or 15 


| ation in the temperature, it is probable that the 
to note the increase in our sale of Humber’s ‘‘ Water | resultant links will vary greatly in value. 


per cent., and that after having been subjected to 
| stress suflicient to break the studded links, the un- 


| of the other man may render valueless all of their studded cable would have still proved reliable; and 
tion to it in our last issue. Were it not for the con- | 
tinued scarcity of remunerative employment | 
among engineers the whole edition would already 
be taken up; as it is, there are among engineers | *® 


further, that a vessel provided with a studded 
|eable, made of good chain iron of this 11, in, 
| diameter, of which 150 fathoms would weigh five 
| tons, would have possessed more reliable ground 
| tackle than if the cable had been of the 1, in. con- 


| tract iron, weighing eight tons. 

Whatever the nature of the material of which 
the link is made, the stud is a source of weakness, 
it causing the brittle iron to break transversely, 
and subjecting the more ductile to undue crushing 

| and shearing. 

| From the results of the experiments, the Com- 
_ mittee feels justified in reiterating the statement 
that “ beyond doubt, when made of American bar- 
iron, with cast-iron studs, the studded link is in- 
ferior to the unstudded one in strength.” After 
the weld and the stud, another cause of weakness in 
chain cables may arise from the custom of pur- 
chasing iron in bolts cut to the length required to 
make the links, which allows inferior iron and 
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smaller size to be mixed with the other, according 
to the character of the persons furnishing and 
manufacturing the iron. A difference of .04 in. in 


diameter of bars having tensile strength of 52,000. 


pounds per square inch is equal by test to a differ- 
ence in strength of 10,571 pounds. 
ae eee 
AN EARLY DESIGN FOR ELEVATED RAIL- 
ROADS. 


Probably the question to whom is credit due for 
first conceiving a practical scheme for elevated 
railroads in New York, is answered in the follow- 
ing, from communications to the American Rail- 
road Journal (Vol. - 
Stevens, formerly of New Jersey, now long de- 


ceased, who, it is well known, largely contributed | 


to the development and success of the present 
American railway system. 


Referring to publication in the Journal of ‘‘In-| ™“- . : 
| visit West may prove to him alike one of profit 


troduction” to a pamphlet written by him in 


1812, entitled, ‘‘ Documents tending to prove the | 


superior Advantages of Railways and Steam Car- 
riages over Canal Navigation,” Mr. Stevens wrote, 
Jan. 18, 1832 : 


eS 


der the introduction of railways through the 
streets of the city of New York practicable.” 

A second communication, describing these im- 
provements, we quote entire : 

‘‘The following suggestions upon the subject of 
railroads through the streets of New York, are 
from the pen of a gentleman who has reflected 
much upon the subject : 

**¢To the Editor of the American Railroad Jour- 
nal: 

*** Sir : In my late short communication to you, I 
merely asserted my full confidence in the practica- 
bility of my project, without going into any details 
in the mode of construction. 

‘** My plan is to erect single posts on each side 
of the street in immediate contact with the curb- 
stone. These posts to rise ten to twelve feet high 
from the level of the pavement, and to be placed 
at such distances from each other as will insure 
stability to the rails fixed thereon, which may be 
either single or double ; I should, however, prefer 
double ones, as being most out of the way. These 
posts, if thought necessary, may be housed, but I 
am inclined to believe the pine from South Caro- 
lina or Georgia may be made sufficiently durable 
by burning and thereby charring the lower ends, 
and, if thought necessary, by boring also. 

**In passing through the lower part of Broad- 
wayjit will become necessary to elevate the rails, 
in order to preserve the necessary approach to a 
level. JOHN STEVENS. 

‘** HOBOKEN, Jan. 23, 1832.°” 

ee 


PERSONAL. 


I., pages 52-68), by John! 


**This has emboldened me to suggest | 
further improvemts, the object of which is to ren- | 
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mathematics with great interest and entered pub- 


| lic life soon after. He took out patents on various 


kinds of hand fire-engines, invented the speaking 
trumpet, calculating machines, and a capstan, be- 
sides many devices for raising water. He was 
also familiar with the power of steam. He died 
in 1696. 


lowing concerning a gentleman formerly of this 
city, and also at one time associated as a part- 


/ner in Engineering News in Chicago : ** Mr. Chas. | 


J. Moore, the well-known civil engineer of this 
city, and one of the most accomplished gen- 
tlemen in his profession in the West, left yes- 
terday for Leadville and Colorado, where he 


has been called to take charge of some impor- | 


tant work in his line. Mr. Moore is a gentleman 


| that the people among whom he may go will al- 


ways find reliable and genial, and we trust his 


and pleasure.” 


Wm. H. Searles, Civil Engineer of this city, has 
received the appointment of Engineer for L. B. 


| Boomer & Co., Bridge Builders, Howland Block, 


Chicago. Mr. Searles graduated from the Rensse- 
laer Polytechnic Institute in 1858, since which 
time he has been actively engaged in his profes- 
sion in New York, Ohio, Pennsylvania, Michigan 
and Indiana, principally as Chief Engineer on rail- 
road surveys and construction. He was for a 
time Consulting Engineer for New York city, and 
more recently Division Engineer on the Erie Canal, 
Genessee Valley, Crooked Lake and Chemung 
Canals. He is a member of the American Society 
of Civil Engineers, and has alwaystaken an active 
part in its meetings and discussions. Mr. Searles 
left New York for Chicago on Thursday. 

In the last quarter of the seventeenth century 
the English made very material progress in the 
mechanical arts, and attained a degree of su- 
periority over the rest of the world which has never 
since been lost. Much of thisadvance is due to the 
influence of Charles II., who, though a pleasure- 
loving monarch, was also very much interested in 
many branches of construction and science. Prof. 
Thurston, in his ‘Growth of the Steam-Engine,” 
writes of him: ‘‘ He is said to have been very fond 
of mathematics, mechanics, chemistry, and nat- 
ural history, to have had a laboratory erected, 
and to have employed learned men to carry on ex- 
periments and lines of research for his satisfaction. 
He was especially fond of the study and investiga- 
tion of the arts and sciences most closely related to 
naval architecture and navigation, and devoted 
much attention to the determination of the best 


Wm. H. Vanderbilt's annual income is estimated | forms of vessels, and to the discovery of the best 


at $18,000,000. 

Mr. H. J. Jewett, President of the Erie Railway, 
receives an annual salary of $40,000. 

James O. Woodruff, the projector of the scien- 
tific expedition around the world, is a resident of 
Auburn, N. Y. 

Col. B. W. Spencer, Treasurer of the New York, 
Lake Erie & Western Railway Company, has been 
elected Mayor of Passaic, N. J. 


| 
Thomas A. Scott is President of seven lines, Vice- | © 


President of eleven, and director of thirty-four. r a Bie 
| courses ? 


His salary for all lines is over $100,000 per year. 
The estate of the late Matthew Baird, locomotive 


builder, of Philadelphia, which he bequeathed to | 


his widow, ten children and two grandchildren, 
amounted to $4,156,000. 


Mr. Richard Roberts, at present Treasurer of Clay- 


kinds of ship-timber. 
| York, was equally fond of this study, and was his 


His brother, the Duke of 


companion in some of his work.” 


CORRESPONDENCE. 


Erik, Pa., April 29, 1879. 
EpITOR ENGINEERING NEWS : 

What is the proper bend for a brick arch to a 
ulvert of twenty feet span and six feet rise. The 
arch is 20 inches thick. The skew-angle is about 
bricks are laid in straight 

B. 


Boston, May 1, 1879. 


| EprrorR ENGINEERING NEws: 


In answer to ‘‘A Reader,” of Pueblo, Col., al- 


| low me to say that 1,400 acres of salt-marsh, re- 


ton, Barron County, Wis., will sail for Brazil this | claimed by me in this State (town of Marshfield), 


7 


month to enter the F 
of which his father, W. Milnor Roberts, is Chief 
Engineer. 


The first Master Mechanic of whom we have any 


record was Sir Samuel Morland, who was ap- | 


pointed to that office in the laboratory of Charles 
Il., referred to in another paragraph, in the 
year 1660. He was the son of a Berkshire clergy- 
man, was educated at Cambridge, where he studied 


ingineer Corps of Dom Pedro, | 


seven years ago, are raising good crops of every- 


| thing that has yet been sowed or planted. The 
yield is equal to that of Iowa prairie-land when 
first “broke.” but in course of time, I presume, 


this productiveness will diminish. So far, no man- 
ure has been used on it, anywhere. The agricul- 
tural reclamation depends, primarily, on the skill 
with which the land is drained of the ground 


‘water. The land I speak of is drained .6 or 7 feet 


May 3, 1579. 


deep when desired, and, on the other hand. j), 
droughts may have the ground-water level rais.<] 
several feet. CLEMENS HERSCHEL, C. |} 


RECLAIMING SALT MARSH LANDS. 
FLatsusH, N. Y., April 28, 1879. 


The Des Moines Register of April 18 has the fol P"T0® ENGINEERING News : 


In your last issue ‘“‘ A Reader” desires inform, - 


| tion ‘‘concerning the reclamation of salt marsi: 


land.” 

In ‘‘ The Practice of Embanking Lands from t). 
Sea,” by John Wiggins (Weales’ series), chapter 3}, 
page 85, and chapter 4, page 93, are good articles 


,on * Drainage and Reclaiming Lands.” The who: 


| book is a valuable work on such a subject. 
Also in several numbers of the American Agr/- 
_culturist (Orange Judd, publisher, N. Y.) ther 
are good articles—one especially, either in June. 
July or August numbers, which number I do not 
|now remember. I think, if I remember aright. 
| that in the Manufacturer and Builder of July or 
| August there was an article of a reclaimed salt 
| meadow near the Connecticut State Line. I hav: 
| mislaid my memoranda and cannot exactly place 
| the subject minutely. 
| Around New York City there are in the aggre- 
| gate about one hundred and twenty-eight square 
miles of salt marsh ; Suffolk County, 55 square 
| miles ; Queens, 40 square miles ; Kings, 12 square 
miles ; Richmond (Staten Island), 9 square miles : 
| Westchester, 9 square miles ; New York, 3 square 
| miles ; a total of 128 square miles, or about 82,000 
acres. The marshes around New York, bearing 
principally a species of carex and black grass 
| (Juncus bulbosus ver Gerardi), see ** Geology of New 
York State,” 1843, by William Mather, page 18. 
| The geological formation in the vicinity of New- 
| ark meadows, N. J., same as Long“Island, is : 


I SD SE CONUIE on5 oes nas dhe v's'3 458 se eensnee 


10 feet 
uicksand _ 


360% 

Se * 
Ash 29 * 
Se I HOI oy cc's oo sens kapedaotndisass ivssess 20°“ 


Total . 
—(Vide American Journal of Science, Vol. 12, page 139.) 


The following is extracted from ‘‘ Grasses and 
Forage Plants,” by Charles L, Flint (1874, Boston, 
Mass.), page 385 : 

‘* With regard tothe management of salt marshes, 
though they cannot be under-drained, there are 
few which cannot be ditched and greatly im- 
proved by the introduction of a better quality of 
——_ than those usually found there. The fol- 
owing statement of one of the most intelligent 
practical farmers of the country will show what 
may be done in this direction. The marsh is one 
which never had been ditched : 

‘*T purchased it,” says he, ‘‘in 1840, which year 
it produced rather less than half a ton per acre of 
poor, short, wiry hay, worth but little more than 
the cost of curing and cutting. In the autumn of 
that year I hired faithful laborers, well skilled in 
the business, to cut ditches over the whole lot, two 
rods apart, eight inches wide and three feet deep; 
the sods taken out were laid in piles to prevent 
the tide from washing them away. 

“The wo following winters they were taken 
upon a sled to the cattle-yard, where they re- 
mained until the roots of grass contained in them 
were decayed, so as to break in pieces readily. For 
manure and as an absorbent they are as valuable 
as the best of meadow-muck or peat. I paid for 
ditching the entire lot $90. More than 100 cords of 
sods were dug out and carted away, which I consider 
worth as much to me as the sum paid for ditching. 

‘They were placed in the barn-yard in a compact 
form to insure a proper degree of moisture and 
cause a speedy decomposition, and afterward mixed 
with animal manures. 

‘‘Three years after ditching. the produce was 
double. Full one ton per acre was cut, of an im- 
proved quality, since which it has annually in- 
e This year the produce, as estimated by 

judges, was two tons per acre, including 
about five tons of second crop, cut from the best 
part of the marsh. As an evidence of the quan- 
tity cut this year, I would state that the produce 
has been sold for $800 in cash, after the owner had 
used nearly one ton for feed for the cows, the pur- 
chaser agreeing to take it at the barn where it is 
now stored. 

‘* I consider salt hay, when cut from marshes that 
have been ditched, where the grass is thick and 
the yield large,'to he Worth as much as the average 
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of upland hay ; that cows thrive as well and give nings to their present large proportions. I knew out the rural population of Philadelphia), sending 


as rauch a when fed ’ = a oan grass and the city when it had only about one hundred their excreta into the tidal rivers in their midst, 
lover hay. is my belief tha marshes can : : : Ba x : e as eet . e their 
be made more productive by thorough draining at thousand inhabitants; now it has seven or eight priding themselves upon the healthiness of their 


a small expense. times that number. I recollect when the water of city; and, compared with all the great cities of the 
“JT intend next autumn to cut ditches upon my the Schuylkill River was pure; when it was | world, it is healthy. 


wn marsh between those heretofore made. umped from the foot of Chestnut street, and sup- | > a ee a cee, ee ee : 
= My opinion is unchanged that the sods are worth pumped P-| If Philadelphia is a truly healthy city, one or two 


as much as the expense of the ditching when plied from Centre Square (though it “ then things must follow: either the effects of large 
within ene mile of the farm.” . round—that is where they squared the circle) be- | quantities of excreta are not per se unhealthy, or 


It is all nonsense to try to ditch around a salt fore the dam in the Schuylkill was built for the | the tidal rivers are sanitariums, in which their per- 
meadow unless you use a sheath of some kind, Fairmount Water-Works. What kind of water | nicious qualities are largely destroyed, or greatly 
either sheet iron or else a board core in centre of Would now be supplied to the city from the Schuyl-| amy! orated. Poisonous gases are not found in 
bank, as the vermin will riddle the bank in spite kill River at the foot of Chestnut street? a, | the larger sewers of Philadelphia. They may possi- 
of ceaseless watching. I bave seen meadow after Excepting during freshets from the river, it - to- bly be generated in the small sewers; but all of the 
meadow given up on account of them. Your cor- tally unfit todrink. Below Fairmount dam it 18 | main street sewers are ventilated at frequent inter- 
respondent could not do better than invest 80 cents in fact only a large, open sewer, into which refuse | vals, and it is rare that effluvia from the openings 
in Wiggins’ ‘‘ Embanking Lands” (Weales’ series), and filth of all sorts are poured from all sides, | jg perceptible to the sense. If, therefore, people 
as he will get all the minutiw, there are no where, sixty years ago, there was only a rural, | are poisoned anywhere by sewer gas, it must be. 
American books on that subject that I have been Sparse population—a place of country-seats and a rule, on their own premises 
able to find. Very respectfully, farms. There was no system of sewerage then dis- 

CHARLES CROOKE, C. E. charging into the Schuylkill, and a very little sys- | 
tem intothe Delaware. What sewage there was did 
not proceed from water-closets; it was chiefly the 
surface washings of streets. The amount of con- 
| tamination of the tidal and fluvial waters of the 
| Delaware was insignificant. Numerous public 
pumps of excellent cool water were scattered 
through the city, supplied by natural, underground 


ag 
through their own 
arrangements. Inoldtimes an air-pipe extended 
from the interior of the privy some distance above 
to the open air; and usually the only noticeable 
smell, if any, about the premises, was ammoniacal., 
and that was not regarded as unhealthy, 
Now, under modern city sanitary arrangements, 
the public—that is, the city fathers—appear to have 
On the 22d inst. I had the pleasure to receive, in pie their ne = providing — sewers and 
4 water, anc 1€ rivers appear to be doing rr 
Santos, the numbers of ENGINEERING NEws from springs. aonaiak neat: ee a = mem ir 
the 11th of January. * * * I notice in that ' : ; : I , 1¢ rivers do 
number that you have printed the circular to con- The front of the city at that period was very dif- their duty well. The radical defects, then, if 
tractors of the Northern Pacific Railroad Com- ferent from its present front. There was no con-| radical defects exist, are in the internal arrange- 
pany, and I notice, too, an excellent article from tinuous way along it, not even a foot-path. An| ments of the buildings. These may possibly be 
Engineering, headed ‘+ Contract Specifications.” irregular, hap-hazard collection of docks and such as to encourage the generation of gas, and 
Under the head of street drainage is an account | wharves, the docks constantly silting up with also such as to permit its permeation through the 
of the death of James 8. Rockwell, of Brooklyn, | mud and refuse, and undergoing occasional rooms. Carbonic acid gas, when formed, will not 
ascribed to sewer gas in his dwelling, in which dredgings. Back of that, Water street, oc-| rise and pass off through the atmosphere, but it 
the most complete caution had been exercised in cupied with sailor boarding-houses, slop shops | may pervade the ower pose se, roar the base- 
the plumbing by a gentleman esteemed capable, and other shops; the street normally filthy. | ments of dwellings, and be injurious to health. 
and who spared no expense. The article states | There was no city police. There was a Mayor and | Only those gases which are lighter than the ordi- 
that only two thousand out of fifty thousand Aldermen, and a perambulating constabulary ; but | nary atmosphere can pass upward, unless they are 
: the modern police conservators had not yet been | propelled by artificial force. 





MODERN SEWERAGE SYSTEM. 





San Paavo, Brazil, March 25, 1879. 
EpITOR ENGINEERING NEWS: 


: at é : Sewer gas inthe na- 
ea cmcars ae iecuseniiietisiel invented. ture of things cannot always be of the same chemi- 
Modern civilization is in some respects a good Philadelphia was then a healthy city, excepting cal character everywhere in a city, or even 
thing. It has induced many innovations and that occasionally it was subject to epidemic yel- at all times in the same place. The condi- 
many improvements, but it has brought with it | low fever. It broke out at irregular periods, with- tion of the atmosphere, also, must materially 
many evils which were unknown in the primitive | out any particular known cause, in the city, and it affect the movement of gases existing in build- 
days, evils which appear to be the necessary con- | Was always ascribed to foreign vessels, or vessels | ings. — The pressure of the atmosphere varies, 
comitants of an advanced condition of society. | arriving from infected ports, and its ravages were sometimes ina few houts, to the extent of one 
Sewerage—modern sewerage—was unknown in | chiefly confined to the Delaware River front—es- thirtieth, or more, of its full pressure. The pro- 
ancient citi es, and, until within the present cen- pecially in Water street, and among crowded portion of moisture in the atmosphere varies still 
tury, it was almost unknown in modern cities, and classes. more, and this also affects the motion of gases, 
Ihave never felt quite sure that our modern system To-day Philadelphia is also claimed to be one of Since there are heavy as well as lighter dele- 
is an unalloyed blessing ; and sometimes when I the healthiest cities in the world. The claim has | T!0US gases emanating in modern sewer arrange- 
have seen it thrust upon healthy villages, having indeed been made, generally, at all times. ments, it would seem reasonable that a double pro- 
fine natural drainage, it has grated upon me as a| Now, what has taken place during the interval | ¥!0" should be made ; one to allow heavy gases . 
thing unnecessary, to say the least. of sixty years? The city has grown from one | © Pass downward, into the general sewers; the 
That there are unhealthy places and cities, or hundred thousand to seven or eight hundred thou- other to aid the lighter gases to pass upward to 
parts of cities which have been improved by sand; the rural districts between Twelfth street mingle with the outer air. 
proper drainage and sewerage, there is no doubt ;\and the Schuylkill, and west of the Schuylkill,| Te commonly received idea seems to be that the 
but that the old-fashioned privies were an unmiti-| have become densely populated ; all the streets are | °°WeF 888 is generated in the public sewers, and 
gated evil, and that the new-fangled water-closets sewered ; an abundant supply of water, from the that it rises from them through the house pipes to 
are an unquestionable blessing, in a sanitary point | Schuylkill above Fairmount dam, and from the the water-closets, and.ne gains access to the rooms. 
of view, is not quite certain. | tidal waters of the Delaware, is carried through Possibly this is eohacmareenteel idea, and it may be 
Nor has it ever been made clear to me that the every street ; a large proportion of the dwellings | hat the reaysaaesgean gases are generated on the 
necessity for the modern system of sewerage is as and other buildings are modernized in their water- | ee. ee oe 
great as it is commonly believed to be ; or that it closet arrangements ; and most of the excretion of | If the discharge pipes are of proper size, and free 
produces all the benificent effects claimed for it. the present large population now passes through | from improper, obstructing angles, with adequate 
That water-closets are great conveniences, and that the sewers into the rivers. No provision whatever | 4fTangement of the flushing water, a simple trap, 
they add materially to human comfort, is true; but has been made for eliminating the poisonous in- | With a pipe leading up to the exterior air at the top 
that the change of system has added materially | gredients, or disposing in any sanitary way of the of the building, ought to be a protection against 
to the health of all the cities in which it has been sewage ; it is all discharged into the rivers, either | ill effects from sewer gas. 
introduced, is not so clear. Something, of course, in the middle of the city into the Schuylkill, or| If it be true that a vast majority of household 
dep2als upon the final treatment of sewage; but in front into the Delaware. There must therefore | sewer arrangements encourage (instead of prevent- 
take the case of cities where the sewage is simply be a vast deal more contamination of these waters, | ing) the emission of poisonous gases into the rooms 
discharged through sewers into creeks or rivers ad- | proportionately, than there could possibly have | of dwellings and other occupied buildings, fac- 
jacent thereto. One class of sanitary engineers | been sixty years ago ; for at that time scarcely any | tories, etc., is it not time that some very stringent 
will claim that the pollution of the streams in that of the human excreta reached either river ; it was measures should be employed by city authorities 
way hasa deadly influence upon the population, | stored up, and ultimately it was hauled out and | to remedy such a dangerous evil? The health of’ 
and that artificial means must be provided for | spread to the open air in public commons. I re- | the people should be the first consideration of the 
chemically changing the sewage so as to render it | collect when that pretty spot, now Washington guardians of cities: In the country each family 
innocuous, etc., ete. | Square, was a potter's field, with a dirty, open | can take care of itself, or is supposed to do so, and 
Take the case of the city of Philadelphia. I have | creek running through it. Where Franklin Square | no public sanitary measures are needed ; but in 
distinct recollections of that city, and of its water now stands it was the same; there everybody | populous cities it is quite different; and, under 
supply and sewerage systems for over fifty years. I dumped cffal. modern civilization, the vast majority are abso 
have seen both systems grow from small begin- Here, then, are half a million of people: (leaving lutely dependent upon the more intelligent or 
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better educated few in whose hands rests the 
government of the city. 


ENGINEERING NEWS. 


again advertised, and on March 8 the following | by an 


bids were opened : 


The paternal rule of the so-called City Fathers | ———————— 


has, through the inventions and improvements of 
the age, become a necessity. It may sound, or 
seem to be, anti-democratic ; nevertheless, it is in- 
dispensable. 


What a pity it is, therefore, that during the last | 


quarter of a century the City Fathers, in most 
cities, have not been elected on account of their 
ability and willingness to act for the good of their 
fellow citizens, but in order that they might aid 
financial « ‘hemes designed to filch money from the 
taxpayers, and put it ‘‘where it would do the 
most good ”"—to themselves and their partisan 
friends. 

Gas-pipes and sewer-traps cannot remedy this 
state of public affairs ; it belongs toa peculiar class 
of engineering—more political than civil. 

But if, (rough politics, the health and lives of 
communities are to be jeopardized, it is time that 
some radical change should be made by the people 
in their systems of city government. 

Very truly yours, W. MILNOR ROBERTS. 


CLEVELAND WATER SUPPLY. 


(Continued from page 133.) 


On the 30th day of October, 1858, the brick con- 


nection between the inlet pipe and the aqueduct 
was successfully completed, and the water, which 
had previously been taken into the city through a 
temporary inlet at the lake shore, was, after a 


thorough cleansing of the aqueduct, let in through 


that conveyance. 
There is nothing of note to record concerning the 
Cleveland Water Supply from this time till early 


in the year 1866, when the water from almost all | 


of the hydrants had a smell and taste of petroleum, 
and was slightly discolored, being clear but yel- 
low. After the usual chemical analysis by a 
learned professor, and numerous investigations 
had been made, the Superintendent recommended 
the following as the only two plans for obtaining 
pure water : 

1. By the strictest enforcement of the existing 
city ordinances against the pollution of any stream 
or water-course tributary to the Cuyahoga River, 
and compelling the slaughter-houses, oil refineries, 
soap, glue and other factories, which use these 
streams now as a sewer, to dispose of their waste 
in some other way; or, 

2. By expending about $500,000 for the construc- 
tion of a tunnel under the lake, similar to that in 
progress of construction at Chicago, 

The result was that in 1869 surveys and examina- 
tions for a lake tunnel were made, and on the 23d 
of August of the same year work was commenced 
by the Water-Works Board undertaking for them- 
selves the sinking of the shore shaft, under an 
agreement with Mr. Albert G. Smith to furnish all 


the labor, tools and machinery for building’ the | 


shaft and twenty feet of tunnel for the sum of two 


thousand six hundred dollars, and for any curbing | 
that it might be found necessary to use, the sum | 
of thirty dollars per thousand feet, and for build- | 


ing a chamber and passage way to it inland from 
the shaft, the sum of three dollars per cubic yard 
for excavation, and eight dollars per thousand for 


the brick laid in lining the same. The Water- | 
Works Board agreeing to furnish the cast-iron | 


cylinders, brick and cement. On the 31st day of 
December the work was completed in a satisfac- 
tory manner, and Mr. Smith directed to continue 
at work at the tunnel until the contract was 
awarded for the whole work. , 

The cost of the water-works, not including the 
tunnel work up to Dec. 31, 1869, was $798,243.58. 

By the 8th of February, 1870, A. G, Smith had 
completed 160 feet of the tunnel from the shore 
shaft, and thus enabled intending bidders for the 
work to examine it before putting in proposals. 
On the above-named day propositions for the work 
were received, but the successful bidders not being 
able to procure acceptable sureties, the work was 
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A. A. McDonell.. $112,600 $86,350 $198,950, 1,100 $300 «618.00 
8. R. Beckwith | . 

& Co.... ...... 150,000 66,000 215,000 50 20.00 
|S. R. Carpen- | 

ter and A. G. 

Smith...... ...| 130,800 65,758 196,558 1,000 40 | 20.00 
Elias, Sims & Co. 63,835 ........ Jovcesecce|ooessvee leveecee 
Ethan gers & | 
v. Sones} 142,000 95,000 237,000) 200 18.00 


jC. 
| D_D. anc 
60 24.00 


| D. Delamater. 159,940 538,904 213,844) 
Elias Sims. 156,200 74,000 230,200) 
| : S 


The proposal of A. A. McDonell, being the low- 
est for the tunnel and lake shaft, that portion of 
the work was awarded to him, and a contract, 
with satisfactory sureties, was entered into at 
once, 
The following final report of the engineer, made 
| Dec. 31, 1874, covers the entire construction of the 
| Cleveland Water Tunnel. We give it in full : 


FINAL REPORT. 


Length from shaft to shaft following the curves, 
6,661,5), feet; distance in a direct line, 6,606 feet: 
| Vertical diameter, 5,4, feet; horizontal diameter, 5 

feet. Depthof Lake shaft below surface of water, 
90%, feet; bottom of shore shaft, 67,5, feet below 
| surface of water. Internal diameter of each shaft, 
|8 feet. The protection crib is built of 12-inch 
| square white pine timber, 61 feet high, pentagonal 
in form, each outer side measuring 54 feet; each side 
of inner wall forming well hole measures 19 feet; 
| there is also a middle wall midway between the 


outer and inner walls, The distance from the in- 


j}manner. ‘The faces of the outer, middle and inner 
| walls are covered with 2-inch oak plank securely 
|spiked to the timber, and the courses of tim- 
ber are bolted together with drift bolts 1 inch 
to 144 inch square and 30 inches long. 
between the inner and outer walls is filled with 


of the floor or deck, which is 12 feet above the sur- 
face of the lake. From a low-water line to a depth 
of 5 feet, the space between the outer and middle 
walls is filled with concrete for the purpose of 
| forming a foundation for a permanent superstruc- 
ture, to be built whenever the present one becomes 


stone are piled against the outside of the crib. A 
portion of the building on the crib used as a shel- 
| ter for the men, materials and machinery, has been 
| fitted up as a dwelling for the light keeper, and 
| the whole is surmounted by a light-house 50 feet 
| above the water, in which there has recently been 
| placed a government light of the sixth order, vis- 
ible from all points of the compass, making a very 

valuable beacon to navigators approaching our 
|harbor. The work of building the tunnel was com- 
}menced Aug. 28, 1869, and ended March 2, 1874. 
On the following day water was being drawn 
through it for supplying the city, since which 
time it has supplied all the water pumped. 

From the very beginning one difficulty after an- 
other presented itself until the final completion, 
the first of which was a bed of quicksand about 20 
feet thick, through which the shore shaft was 
built,-but as the preliminary borings had revealed 
| the nature of the ground at that point, the plans 

provided for the use of iron cylinders to a depth 
| where the hard clay would be reached, and that 
yart of the work was successfully accomplished. 
he next difficulty encountered was an irruption 
| of water and inflammable gas in the bottom of the 
| shore shaft; this caused some delay, but was shut 
out when covered with masonry. A small spring 
of water was met about 200 feet from the shaft, 
but it did not cause much trouble or delay. The 








| first great difficulty was the bursting in of the) 


clay and the exposing of a seam through which 


gas, water and quicksand poured in such quanti- | 
ties that to save the work already done, or as much | 


of it as possible, it was necessary to build a brick 
| bulkhead ccross the tunnel as near the break as 
possible. Before this could be done about 360 feet 
| of the tunnel had filled with sand, making it of 
| course necessary to abandon that length of finished 


|work. This happened at a distance of 1,300 feet | 


| from the shore shaft. As it was now impossible to 
| complete the tunnel ona straight line, as originally 


' intended, a deflection of 20° to the west was made 


80 | 24.00 | 


} ner to the outer wall is 24 feet. All of the walls are | 
| tied together and braced in the most substantial | 


The space | 


stone from the bottom of the crib to the under side | 


unsafe from decay of the timber. About 400 cords of | 


May 3, 1879. 


curve. After running far enough 
| this line to reach a point that would be about 40 
| feet distant at right angles from the original |i; .. 
| the course was again changed so as to carry the work 
out ona line parallel to the one abandoned. 
small quantity of water continued to find its way 
| through the masonry at this place up to the tin: 
| of completing the tunnel. 

| That these unde und springs are connecte| 
| was shown by the drying up of the one near the 
shore shaft after the water found an outlet at the 
| outer one ; subsequently the outer one ceased run- 
| ning for a time, and the one near the shaft com- 
;menced flowing again. These changes occurred 


~ | several times—when one was running the other 


,wasdry. The approach of a storm was invaria})|, 
| indicated by an increase in the quantity of water ani 
|gas discharged, and a corresponding decrease took 
| place as the storm passed. From the time this place 
| was passed until a distance of nearly 4,000 feet from 
| Shore was reached, no further difficulties were en 

countered, but on the night of April 29, 1871, the 
workmen were alarmed by a loud noise behind 


- | them, resembling escaping steam. Not knowing 


| the cause, the men rushed out toward shore, and 
| found that at a distance of 600 feet back of wher 

they were working, the water was pouring through 
the masonry for a distance of 150 feet in innumer 

able fine streams, which, in the aggregate, made 
a large stream of water, too great for the pumps 
then used to dispose of. So suddenly did this ha) 

pen that the men left their clothing, dinner pail:, 
tools and three cars of material behind them, fear- 
ing to return for them on account of the great flow 
of gas. After pumping fora shorttime, it became 
evident that more — would be necessary. as 
the water was gradually rising. One large pump 
in addition to the two heretofore used was 
placed in the shaft and worked, and the water 
could then be kept out. The quantity run- 
ning in at first amounted to about 8,000 barrels 
|in 24 hours, but after pumping for about a week 
|the quantity decreased to about 6,000 barrels in 
the same time. This decrease in quantity was a 
hopeful sign, and it was determined, after knowing 
that the water could be kept out, and that the flow 
was decreasing, to discontinue all work in the shore 
section, and allow it to fill with water. By so do- 
ing it was hoped and believed that the leak would 
nearly, if not quite cease, by the time the lake sec- 
tion was ready to be connected with it. 

During the time the shore section was being 
built, the protection crib for the inlet shaft in the 
lake had been constructed and taken out to its 
place. The original height of this structure was 
| 44 feet, 8 feet of which was to be above water when 
finished, but it was soon found necessary to in- 
crease the height, both on account of the yielding 
nature of the clay into which it settled when filled 
with stone, and to raise the floor or deck high 
enough to prevent the water sweeping across it 
during storms. Seventeen courses of timber were 
added, making a total height of 61 feet, and leav- 
ing the top of the crib 12 feet above the water line. 
Before the crib was fully completed, it had _ set 
tled down 18 feet into the clay. The stone placed 
around the side, as before mentioned, was filled to 
a height of 20 feet against the sides, excepting at 
the inlets, forming a brace 33 feet high against the 
outside walls, and preventing any further settle- 
ment. It is now four years since it was placed in 
| the lake, and during that time it has been exposed 
to storms and heavy fields of floating ice without 
any serious dam having been done to it. The 
inlet shaft extending from a short distance below 
the floor of the crib down to the top of the tunnel 
is of iron; 46 feet of the lower portion is of cast 
iron 2 inches thick, and is put together in six sec- 
tions, each of which is 7,4, feet long. Fonr sec- 
tions of 3g-inch boiler iron, with cast-iron flanges, 
bolted together in the same manner as the cast- 
— sections, completed the iron portion of the 
shaft. ~< . 

When the water was admitted, two of the upper 
sections were removed, and the water now 
flows over the top of the shaft, which is 9 
feet below the surface. It was believed that 
by adopting the plan of taking water over 
the top of the shaft, instead of through gates 
in the sides, that the |} area thus obtained 
would prevent the accumulation of ice about the 
inlet, so troublesome to some water-works. The 
water is admitted to the well-hole in the crib 
through two openings near the bottom of the lake, 
each of them large enough to supply all the water 
the tunnel will deliver. Gate wells extend from 
these openings to the topof the crib, and provision 
in them for putting in screens, but they have never 
' been used, The two cylinders removed from the top 
a the ed remain on 8 crib, and in the event 
|of its becoming necessary for an rpose to pump 
out the tunnel, they can easily Ge" suleced thus 
shutting off the water as effectually as with gates. 
| From a little above the high-water line for 5 feet 
down, the outside of the crib is plated with boiler 
‘iron 4 inch thick gn the three exposed sides, and 
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34 inch on the two sides facing shore. This was’ 
found necessary to prevent the thin ice from 
' eutting through the plank and timber. The 
first winter the crib was in the lake the ice cut 
grooves in the plank an inch deep. The first win- 
ter after the plates were put on, all the spikes in 
the two rows nearest the water-line were drawn 
out nearly an inch by the expansion in the 
formation of ice. That, however, seems to be 
the limit of disturbance from that cause, as during 
the two succeeding winters the spikes have re- 
mained the same. Insinking the luke shaft a good 
deal of trouble was experienced from the swelling 
up of clay from the bottom, and the contractor 
estimated that he had taken out nearly three times 
as much clay as was due to the depth of the shaft. 
For several days scarcely any headway could be 
made, and on several! occasions, while work was 
temporarily stopped, the clay raised up to nearly 
the same height that it was at the beginning of the 

receding shift of diggers. As the cylinders were 
lowesed the clay became harder, until finally it 
was firm enough to keep its place. After hard 
clay was reached, the cylinders were suspended 
and the shaft excavated to its full depth, or 15 feet 
below the iron lining. The clay for that depth re- 
mained in its place without support until the brick 
work was finished. 

When the masonry in the shaft was completed, 
work in the tunnel was commenced and carried on 
until winter setting in prevented the transporta- 
tion of materials out from the shore. 

The tunnel at the lake shaft is nearly 25 feet 
deeper than the outer end of the shore section; it 
it was therefore necessary to build the remaining 
portion on an ascending grade to join the finished 
part, the ascent being nearly one foot in one hun- 
dred. 

At a distance of 380 feet from the lake shaft the 
same kind of clay that had caused so much trouble 
in the shaft was again envered. and, as at this 
point it was much lower than in the shaft, the in- 


creased pressure and the horizontal direction of the | 
excavation made the work very difficult, and after | 


completing about 30 feet in it the clay ran in faster 
than it could be removed and allow time to put in 
the masonry. It then became necessary to brick up 
the outer end until some plan could be devised for 
keeping the clay in place while putting in the brick- 
work, 

For this purpose a shield was made of heavy 
boiler iron, Neate with two cast-iron rings, four 
inches square in their radial section and enlarged 
where the cylinders for the hydraulic presses 


through them. The shield was 6 feet in| 


ength and 613 feet internal diameter, just 
large enough to allow a section of the tunnel 
to be built inside of it. In the front or 
cutting end, provision was made for putting in 


shelves and upright divisions 9 inches wide, divid- | 


ing the opening in the face into squares of about 
18inches. These were never all put in, as it was 
found in practice that the friction of the clay pass- 
ing over about two of the horizontal shelves was 
suficient to prevent it from running in too fast. 
The rear part of the shield for two feet in length 
was smooth and unobstructed on the inner side, 
so as to allow it to slide away from the masonry 
without disturbing it. Usually about 16 inches, or 
two lengths, of brick were put in each time the 
shield was moved, leavin 


possible care taken, cracks would a> 
masonry after moving the shield forward. These, 
however, only appeared in the very soft clay, 
which extended for adistance of about 30 feet, and 
were all crosswise, and at the junction of the iast 
with the 
these cracks cast-iron rings, 12 inches wide and 1 
inch thick, put together in segments and set in 
cement mortar and keyed up tight, were let into 
the brick-work. 

The first attempt to put the shield in was at about 
18 feet from the end of the tunnel, and resulted in 
failure, as the clay began to run soon after the 
brick-work was removed, and a timber bulkhead 
had to be put in at once to keep it in place, 12 feet 
further back, the clay being firmer, the shield was 
set without difficulty; 30 feet of tunnel and two 
bulkheads had to be taken out and the tunnel re- 
built as the shield was pushed forward. This de- 
layed the work nearly a month, the removal of the 
wooden bulkhead alone occupying several days. 
The use of the shield was necessary for a distance 
of about 140 feet. When first put in, 12 large 
screws were used to push it forward; but the prog- 
ress was so slow that they were taken out and hy- 
draulic presses, having an e power of 135 
tons, put in their place. With this great power, it 
was at times almost impossible to force the shield 
forward, and in spite of all efforts made to keep it 
in line, it worked to the left of the proper course 
2° 46’, and in passing through the very soft 
clay it worked downward for a short dis- 


tance, a the tunnel at that point a 
little below proper grade line. The press- 





8 inches of the finished | 
masonry at all times within the shell. With = 
in the) 


receding shift of masonry. At all of | 
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ure on the shield was about 4 tons to the 
square foot, and proved too much for its strength ; 
the cast-iron rings were broken in several places 
and the cylinder flattened about 4 inches. After 
being taken out it was never necessary to use it 
again. the clay throughont the rest of the work 
being firm enough to keep its place without sup- 
port until the masonry was put in. The material 
through which the tunnel was built was unstrati- 
fied blue clay interspersed with boulders, very uni- 
form in its general composition, but varying in its 
solidity, some portions being dry and hard, and 
others moist and soft. The hard clay was very 
much broken up in places by irregular cracks run- 
ning in all directions, but the general direction of 
the mass of broken-up clay was from northwest to 
southeast. The faces of the clay divided by the 
cracks had a uniformly smooth though not regular 
surface, unlike recent fractures. The boulders 
varied in size from about 4 cubic feet down to 
coarse gravel ; only two were found that gave the 
workmen any trouble to handle, and they were 
taken out without being broken up. Many of them 
were rounded and striated ; others were rough 
and angular. More were found near the 
shore than farther out, but they were not numer- 
ous in any partof the excavation ; none were found 
in the soft clay. Nearly all the varieties of rock 
found between here and Lake Superior were rep- 
resented. The greater number were of green and 
black shale and the different shades of limestone 
found on the islands and mainland at the west end 
of the lake. The distance from the surface of the 
lake tothe rock under the clay at the shore shaft, 
is 80 feet, and at the crib is 117 feet. The rockisa 
soft, light-colored shale. 
The progress made in building the tunnel after 
the shield was taken out was very satisfactory, 
and nothing occurred to cause any delay until the 
lake section had been completed to within 20 feet 
of the outer end of the shore section, and work was 
about to be suspended in the tunnel until the old 
portion could be pumped out, when a large mass 
of clay in the face of the excavation was blown 
into the tunnel with great force, throwing the 
workmen down and putting out their lights, 
after which gas and water appeared in large 
quantities, driving the workmen out and mak- 
ing it unsafe to work with open lights. As 
the water gradually filled the lake section it low- 
ered in the shore end, until it finally assumed the 
same level in both shafts, and by pumping from 
one shaft the water was lowered in both. After 
| putting an additional pump in each shaft the water 
was soon pumped out. A difficulty that had been 
anticipated now presented itself. By trials made 
with safety lamps. the lake section of the tunnel 
was found to be filled with gas, and its connection 
with the shaft was 25 feet lower than the summit 
where the gas entered. 1t was found to be impos- 
| sible to blow it out or to sufficiently dilute it with 
| common atmosphere to render it harmless. The 
| blower was worked continuously at its highest 
— for several days, but without the desired 
effect. 
| short distance in from the shaft and the blower 


worked for a short time, when it was found that | 


for adistance of 100 feet or more beyond where the 
pipe had been uncoupled the air was good. The 
pipe was disconnected again just back of the gas 
and connected where formerly disconnected, and 
the blower worked until another short section had 
been freed from gas. In this manner the workmen 


proceeded, clearing short sections at a time until | 


the gas was driven out or so mixed with air as to 
be non-explosive. The volume ef gas from this 
time seemed to decrease, and no more trouble was 
experienced from it in the lake section, although 
| it would accumulate in a thin sheet along the roof 
at the summit, and as the workmen usually carried 
their lamps hooked into the fronts of their caps, 


slight explosions were not uncommon when they | 


were passing through it, the only injury resulting 
being the singing of their hair and whiskers, but 
they soon learned, by running a car a few times 
past the summit, after the air had been at rest for 
a short time, that the gas would be dispelled. 
While the gas was being disposed of in the lake 
| section the water was being pum out of the 
| shore end, so that when work co 
in tie tunnel again with safety, the water all 
flowed toward the shore shaft, leaving the space 
intervening between the two sections of tunnel dry. 
About 50 feet of the tunnel, from the end back was 
half filled with sand. With this exceptionno damage 
was done by the blowing in of the clay, and the 
flowing of water. The work was found to be in per- 
fect condition. On the second day after resuming 
work the iron invert mold that had been used in 
forming the bottom of the tunnel in the shore sec- 
tion was found standing where it was set ready 


for laying out the brick-work two and one-half 
ears before. A little farther on an iron mortar 
9x partly filled with mortar now hardened to 


stone, a few scattered brick lyin 
' finished invert, and some of the 


upon an un- 
used by the 


The air-pipe was then disconnected at a| 


d be resumed | 
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masons and miners were found; beyond this again 
the invert was complete, but the arch had not been 
turned. On the following day the two sections 
were joined, and the connection completed, the 
difference in elevation of the two lines being less 
than one inch. From the connection toward 
shore the tunnel was filled with sand to a point 
south of where the leak happened that caused the 
abandonment of the work in the shore section. As 
this was removed the cars, brick, cement and other 
material left in the abandoned tunnel were found, 
(TO BE CONTINUED.) 
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WATER-METER TESTS. 





DEPARTMENT OF PUBLIC WORKS, ) 
Chief Engineer’s Office, City Hall, - 
New York, April 24, 1879. | 
G. W. Birdsall, Esq., First Assistant Engineer in 

Charge of Bureau: 

DEAR Sir: In accordance with your directions 
on March 14, I had the National Meter Company's 
14-in. rotary piston ‘* Crown” meter (No. 2,915) 
connected with the water main at the pipe-yard, 
for the purpose of testing the meter in regard to 
durability. When the meter was started running 
on March 14, the index stood at 760 cubic feet, and 
it was allowed to run continuously until the 23d 
of April, when the water was shut off it. The in- 
dex then stood at 101,732, having run 100,972 cubic 
feet. The meter was then cennected with the 
tank for the purpose of testing it with regard to 


accuracy of measurement. Annexed is a state- 
ment of the different tests that were made : 
DURATION S ' | PRESSURE 9 
or TEst. & ¢ % e 
= =z " 3 d < | = 
= = 5 = - ® 
e c 5 = | ce % 
a 5 = eee 
& 4 | 
...| 101,744 
59 101,846 102 100 27 5 Full 
32 101.896.5 50.5 50 a7 5 ‘ 
9 101,947 505 50 28 5 . 
1 43 1019776 306, 30 28] 28 % 
The pressure on the following was 20 
Ibs. : 
*20 (7.8 gallons in 20 min................ 1-16 
6 1 a. *- go 1-32 
*13 1 ‘13 1-50 
*26 1 ae 1-100 


After the above tests were made, the meter was 
| disconnected and taken apart, and upon examina- 
‘tion of the different parts carefully, no signs of 

wear could be discovered, but they appeared in as 
| goodcondition as when first started. 
Respectfully, 

JOHN E. McKay, Asst. Engineer. 

[The following is a copy of the tests of accirracy 
made previous to connecting the meter to the 
water main, as above mentioned, and will show 
the comparison between the first and last tests of 
accuracy :] 


DURATION 


S = = PRESSURE. S 
or TEsT. - z & e 
mi = " 3 ai#ig 5 
- = m 5 
2| § e ial @ 
7 s z ; 
‘ 3 3 : 
1 5 127 102 100 2% 5 Full, 
32 178 51 oO 25 5 - 
32 228i, 30.5 50| 25 5 
36 381 152.5 150 25 5 
S usae* Oe 391 10 10! 2] 2% % 
}....| 920 392 7% gallons in 20 min.... 1-16 
*7 Jt oe go 1-32 
eer ies. <.5 2K: 1 amg 6 1-50 
} *29 1 on wed 1-100 


| 
i. 


* Tests made to ascertain how smal) streams the meter 


would register. 
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FROM CLEVELAND IRON. 


STEEL MAKING 


Mr. Jeremiah Head, M.1I.C.E., M.LS. Inst., gives 
the following interesting description of the process 
vemployed by Messrs. Bolckow, Vaughan & Co., in 
producing steel from Cleveland pig-iron. The trial 
described was made on the 14th of A pril, when 
about 30 gentlemen connected with the iron trade 
in the North were present. Mr. Head says; ** The 
party assembled at the Middlesborough Works, in 
ront of one of the three blast-furnaces, which was 
said at the time to be making No. 8 pig-iron entirely 
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from Cleveland ironstone. About 30 cwt. of metal 
was poured into a ladle, mounted upon a bogie, 
and straightway run into a shed containing two 
small converters, with the a machinery for 
blowing and manipulating them. One of these 
converters, lined with the patented refractory 
bricks. and fettled with lime and magnesia, was 
then charged, and the blow commenced. The 
pressure of blast was 15 Ibs. per square inch. Noth- 
ing peculiar was observable until ten minutes had 
yassed, when the orifice of the converter was 
Davdeek: the blowing stopped, and lime, magnesia, 
and purple ore in composite lumps were thrown 
in, ne minute afterthe blast had been put on, 
and the converter was again in an upright position. 
A great deal of ebullition now became apparent, 
and a considerable quantity of the fettling and some 
iron—judging by the scintillations—was thrown 
out. This effect seemed to be due rather to the 
want “of size and the peculiar shape of the 
experimental converter than to any essential fea- 
ture of the process. Before another ten minutes 
had passed the converter was turned down and a 
sample withdrawn and tested. The incipient steel 
was found to be malleable, but on being beaten out 
into a flat cake and broken it was pronounced still 
to contain phosphorus. Three minutes having 
been so occupied, the blast was put on again for 
another minute, when a second sample was tested, 
and decided to be all that could be desired. The 
spiegeleisen was then added, and the charge poured 
into ingot molds, the whole blow having occupied 
only 31 minutes. . At the time of pouring, a miniature 
ingot mold was also filled, and its contents were 
quickly solidified and drawn down into a bar about 
3¢ inch by °g inch in section. This was cooled, and 
then bent round into the form of a horseshoe and 
flattened double under the steam-hammer without 
fracture. A second ladle-full of pig-iron was then 
brought out from the blast-furnace. The con- 
verter received its quota of preliminary fettling, 
and then the charge. One minute after pouring 
the blowing commenced. In six minutes the in- 
termediat Phardesrdend of fettling was added, one 
minute being occupied in the operation. In an- 
other 13 minutes the first sample for testing was 
taken, and in three minutes the blow had recom- 
menced, It was carried on for a minute, and a 
second sample was taken, occupying three minutes. 
Another blow of a minute, and the charge was de- 
cided to be free from phosphorus, the spiegeleisen 
was added, and the ingot molds were filled. The 
total time occupied by the blow was 32 minutes. 
Another miniature ingot was produced and tested 
as before, with precisely similar results. This time 
it was hammered into a 94-inch square bar, which 
was nicked at intervals and broken off into a num- 
ber of specimens, the beautiful steely fracture of 


which placed the success of the process beyond | 


doubt. For the better understanding and compari- 
son of what took = during these two blows, it 
has been thought 

in a tabular form, as follows: 


TIME TABLE. 


Frast Biow. SxconD Bow. 


Time. | Time. 
Minutes 
occupied. 


Minutes 
occupied. 


Filled converter 
Commenced _ blow- 


add fettling... ... 1 
Azain blowing 
Stopped to test sam- 
ple RE, Be | 
again blowing... ... LL 
Stopped to test sec- 
ond sample ll 
Again blowing 
Stopped to test 
third sample. ... 
Added _ spiegeleisen 
and poured into 
ingot molds..... 


Total time occu- 
pied........ «- 


Taking the present cost of production of Cleveland 
pig-iron at Middlesborough at 34s. per ton, and of 
Bessemer pig at the same.place,at 48s., it will be 
seen that there is a margin of 14s. to go upon. It 
cannot yet be decided what the additional cost will 
be, as the small scale upon which the present ex- 
periments are being conducted renders them unfit 
to be taken asa guide for large quantities. It is 
clear, however, that the expense will be very mod- 
erate. The only new raw materials used are mag- 
nesian limestone and purple ore, both of which are 
to be had in abundance at a trifling cost. The yield 
of steel may be less in proportion to the extra quan- 
tity of impurities which Cleveland iron contains as 


esirable to place the information | 
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compared with Bessemer, but that difference only 
amounts to 14g per cent., and that is the limit. 
Seven shillings per ton ought abundantly to pro- 
vide for everything needed in the process, and it 
will be strange if 4s. or 5s. be not found sufficient 
whenever it is carried on on a large scale. If this 
estimate be correct, it is difficult to see what is to 
prevent the rapid concentration of the steel trade 
—at all events for rails—in the Cleveland district. 
—_———— > +0 > 0+ 


CHAPTER I. 
HISTORICAL SKETCH OF SOME OF THE MEANS THAT 


HAVE BEEN ADOPTED FOR THE SUPPLY OF WATER | 


TO CITIES AND TOWNS. 


Introduction—Ancient Wells—Egyptian Reser- | 
voirs—Pools of Jerusalem—Aqueduct of Carthage | 


—Greece : Aqueduct near Patara—Rome : its Aque- 


ducts ; Knowledge of the Principles and Action of | 
the Syphon ; Distribution of the Water—Constan- | 
tinople ; its Reservoirs, Aqueducts and Cisterns— | 


Roman Aqueducts in Spain and France—Ruins of 
Aqueducts in Peru—Indian Reservoirs— Water 


Supply of Paris—Water Supply of London: | 
Springs. Brooks and Wells; Conduit Houses; | 


Conveyance of Water from ‘Tyborne ; Thames 
Water ; Water brought in from Hampstead ; Lon- 
don Bridge Water-Works ; York Buildings Water- 
Works ; Merchants’ Water-Works ; New River Com- 
pany ; Chelsea, Lambeth, Grand Junction, West 


Middlesex, East London, Southwark, Vauxhall | 


and Kent Water-Works Companies; Various 


Schemes proposed for the Supply of Water to} 


London; Judgment of the Royal Commission— 
Conclusion.—Humber’s Water Supply. 


too HS oom —- 


COST OF PUBLIC BUILDINGS. 


The massive and imposing post-office building 
in New York city, now substantially completed, 
has cost the United States Government, from first 
to last, a little over $9,000,000. The appropria- 
tions began as long ago as 1856; but it was not till 
1870 that there was sufficient money appropriated 
to justify beginning operations. Over $500,000 
were paid to the city for the site in City Hall 
Square. Nearly all the larger cities, following the 
example of New York, have obtained from the 
general government appropriations for the con- 
struction of large and expensive buildings, for 
the accommodation of their post-offices and United 
States Courts. The Chicago Post-Cfice heads the 
list. Its total appropriations are $5,675,000. The 
site alone cost $1,259,000. There was appro- 
priated in March last $525,000 to complete the build- 
ing, which suin is concluded in the above total. 
St. Louis follows close after Chicago, having ob- 
tained a for its t-office to the 
amount of $5,050,000. This will not complete the 
building, however, and as the site cost but one- 
third of the amount paid in Chicago, it would ap- 


_ | pear that St. Louis intended to surpass its rival mn 
| the matter of a post-office building: Boston has 
| received $4,851,000 for its new post-office, and 


Philadelphia, $4,550,000. In each case additional 
appropriations will be needed to complete the 
building. The site in Boston cost $1,329,000; that 
in Philadelphia, $1,491,200. The new Cincinnati 
Post-office has had appropriations amounting to 
$4,100,000, and will need more for its comple- 


tion. There have been appropriated for the | 
'new post-office in New Orleans, $1,117,000; for 


the one in Charleston, S. C., $698,000; for the one 
in Hartford, Conn., $675,000; for the one in Tren- 
ton, N. J., $404,000; for the U.S. Appraisers’ build- 
ing in San Francisco, $805,000; for the site for the 
proposed new post-office in Pittsburg, Pa., $300,- 
000; for the post-office in Albany, N. Y.; $445,000; 
in Fall River, Mass. , $440,000; in Utica, N. Y., $3825,- 
000; in Raleigh, N. C., $335,000; in Evansville, Ind., 
$315,000; in Covington, Ky., $305,000; in Nash- 
ville, Tenn., $328,000, and for the site and building 
for the uses of the Bureau of Engraving and Print- 
ing, in Washington, D. C., $327,500. This latter 
amount was not a new appropriation, but was 
transferred to this purpose from an unexpended 
balance of the appropriation for the last fiscal year 
—there having been a saving of $653,000 out of the 
$800,000 appropriated for —— ‘* legal tenders” 
for that year.—Philadelphia Press. 
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CHAPTER II. 


WATER AND THE FOREIGN MATTER USUALLY ASSOCI- 
ATED WITH IT. 


Chemical Composition and Physical Character- 


istics of Water—Phenomena of Freezing and Boil- 
ing—Latent Heat of Water and Steam—Solvent 
Power of Water—Sources of Water: Rain; Im- 
purities of Rain Waier—Lakes, Streams and Riv- 
ers: Sojt River Water from Impervious Districts ; 
Effect of Sojt Waters on Iron Fipes ; River Waters 
from Districts where Carbonate of Lime prevails; 
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River Pollution—Organie Impurities, and the Ca- 
pability of Chemical Analysis to estimate th, 
same—Action of Atmospheric Oaygen in renderin« 
the Impurities innocuous—Nitrates and Nitrites— 
Albumenoid Matter—Germs—Microscopical Exan, - 
ination o eee Well Water : Impur- 
ities of the Water from Shallow or Surface Wells : 
Quality of Deep Well Water from the Chalk and 
and the New Red Sandstone—Action of Water on 
_Lead—Dr. Clarke’s Soap Test—Temporary and 
Permanent Hardness—Hard Water versus Soft. 
viewed with Regard to Health and Domestic and 
Manufacturing Economy—Clarke’s Softening Pro- 
cess—Analysis of the Softened Water from the 
| Canterbury Works.—Humber’s Water Supply. 
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MECHANICAL ENGINEERING. 


A mechanical novelty worthy of being placed 
on record is a mercury column pressure gauge 
lately completed by Thomas Shaw, of Philadel- 
phia, for a company in that city, which is capable 
of registering a pressure of 54,000 pounds to the 
| square inch. The body of this gauge was forged 

solid from the best Midvale steel, and bored and 
turned to the proper shape. The total height is 
six feet. that of the mercury column being four 
and a half feet. The area of the large plunger is 
| six and a half inches, and of the small one three- 
sixteenths, and the movement about one-thous- 
andth of aninch. No gauge has yet been built to 
| register so high a range of pressure as this one. 

TUBE FOR LEVELS.—A new form of glass tube 
for application to levels has been pro . Itis 
made semi--ircular, with the two ends closed, so 
as to form anarch. By this means the bulb or air- 
space is able to move round the entire half circle 
which forms its length. When the tube is held 
with the two ends resting on a level or horizontal 
surface, the air-bulb will remain at the meridian 
or highest point of the tube. When either end of 
the tube is raised, the bulb moves to a position at 
right angles with the horizontal level or plane of 
the horizon. The tube may be sactinited on the 
periphery of a semi-circular plate of metal marked 
off in degrees, and may be used in all instruments 
required to indicate the horizontal level, the per- 
pendicular line, or the angle of any surface or 
joint. To allow the bulb to indicate the perpen- 
dicularity of any surface, the two ends of the tube 
may be made to continue a short distance past the 
diameter line, the base-plate extending between 
the ends, and when the instrument is held against 
a perpendicular surface, the diameter line will pass 
through the centre of the bulb, which has risento 
the highest point of the tube. Another modifica- 
tion of this level consists in filling the tube to 
about half full of alcohol or other quid, so that 
the surface line of the latter on each side of the 
circumference of the tube may indicate the angle 
or level of any surface upon which the apparatus 
is placed. In this case the tube is inverted on its 
mount, or forms a complete circle. 


TRAMWAY RalILs.—The object of the following 
construction uf rails for tramways, as designed by 
Mr. J. Gowans, of Edinburgh, is to produce a con- 
tinuous line of metallic tramway, and to give a 
steadier vertical support immediately under that 
part of the table or surface of the rail on which 

| the wheels of the cars tread, by which means a 
| lighter, and therefore cheaper, rail may be em- 
| ployed than hitherto. The rails are formed of a 
vertical web, with a continuous flat foot project- 
| ing asa flanch on either side. The vertical web is 





situated immediately under the top table or fiat 
wearing surface of the rails, and the flanch of the 
| foot nearest to that surface is broader than that at 
| the opposite side, in order that a Jarger area may 
be exposed at that side of the foot where the load 
— resses. The flanch in both cases is 
| made enough to constitute a foundation for 
, the concrete or paving sets on each side of the 
‘rail. Theweb of the rail is equidistant formed 
| with openings, so as to diminish the amount of 
‘metal, and therefore lighten it. The rails are 
jointed together either by plates under the feet, 
with bolts passing through them and through the 
| joint plates, or a portion of the body of the rail is 
cut away and the flanch foot of one rail is made to 
| overlap = ic — of = next rail, with — 
| passing through the overlappi rtion. ae 
| rails, as above constructed, may ake jointed by 
| overlapping a portion of their webs, bolts being 
through the oreeens portions; in this 
| case pieces of the ends of the upper surface of the 


| rail and of the foot have to be cut away. 


ROLLING GLass.—The manner in which the roll- 
ing of cast glass has hitherto been effected is the 
_fotlowing : The molten glass has been run on to a 
' metallic table, upon whichtwo adjustable longi- 

tudinal bars are placed, to regulate the width amd 
| thickness of the articleto be manufactured. A 
| heavy cyiinder is then rolled over the glass and 
| upon.the bars, and by its motion causes the glass 
‘to be evenly spread over the surface of the lake. 


Tearnantsoaeniee HOA eres rentee pica arc RANI years 











May 3, 1879. 


The article thus produced is then withdrawn from 
the table and polished, if necessary. This mode 
of manufacture has several important disadvan- 
tages. 1. The molten glass firmly adheres to the 
table, and necessitates a considerable amount of 
skilled labor to separate them without breaking 
the glass, and further requires the sheet, if it is 
to be used as plate-glass, to be formed consider- 
ably thicker than necessary, in order afterward to 
reduce it to the proper thickness by the process of 
polishing, ‘thus greatly increasing the cost of 
manufacture. 2. The difficulties experienced in 
this process increase with the size of the articles, 
and restrict their manufacture within certain 
limits. 3. This process can only be applied toa 
certain class of articles, such as mirrors and other 
flat objects. 4. It only allows a design to be 
applied to the side of the glass in contact with the 
cylinder ; for, if the table were employed to pro- 
duce a design on the other side, it would become 
almost impossible to separate the glass from the 
table. An arrangement of machinery has been 
designed by MM. Bonneville and Mayan, of Paris, 
with the object of obviating these disadvantages. 
It essentially consists of a rolling-mill composed 
of two cylinders, placed one above the other, and 
worked by tooth wheels driven by a crank. The 
bottom cylinder is fitted with two adjustable bands 
or rings, the thickness of which will vary with 
the thickness of the article to be produced, and the 
distance they are placed apart will determine the 
width of the same. Both cylinders may be fitted 
with bands or rings, the thickness of which will 
together be equal to the thickness of the sheet of 
glass. The distance between the cylinders is reg- 
ulated by adjusting screws. A table to receive 
the glass as it leaves the rolling-mill is placed so as 
to almost touch the lower cylinder, and forms a 
tangent toit. The rolling is effected in the tollowing 
manner : The bands or rings are first mapa at the 
required distance apart, and the cylinders adjusted 
by means of the screws, soas to bring the bands or 
rings in contact with the cylinder, or with each 
other, if placed on both cylinders. The molten 
glass is then run out and conducted between the 
cylinders, which are immediately put in motion, 
aid the glass is caused to pass through them to 
the opposite side of the required thickness, where 
it deposits itself upon the table, and is carried for- 
ward. This table is perpendicular to a line pass- 
ing through the axes of the cylinders, so that, if 
this line were vertical, the table would be ina 
horizontal position, and the friction of the glass 
thereon would prevent its sliding. The table 
snould therefore be inclined so as to allow the 
glass to slide freely, at the same time preventing it 
from being drawn out in length by its own weight. 
The table is composed of transverse parallel sec- 
tions, attached to an endless chain, which, moving 
away from the cylinders as the glass issues from 
between them. is carried forward, the glass slid- 
ing on the table by itsown weight. It is neces- 
sary to regulate the temperature of the rolling-cyl- 
inders in order to produce a perfect article, and also 
to prevent an excessive expansion; the cylinders 
are therefore made hollow, so as to be either heated 
or cooled when working, their journals being bored 
and fitted with a steam connection, through which 
is passed a jet of steam. The advantages result- 
ing from this process are as follows: 1. The glass 
can be run to the thickness requisite; the table to 
receive the molten glass being abolished. removes 
the danger of breaking the glass in withdrawing 
it, and limits the polishing process to the mere 
surface of the glass, thus rendering it much less 
costly. 2. Articles may be cast of much larger 
dimensions, the only limit being the length that 
that can be given to the rolling-cylinders. 3. Not 
only flat glass, but all kinds of concave or con- | 
vex glass can be cast with moldings or designs on 
one or both sides of it. ‘The design, molding or 
curve to be produced is sunk in on the surface of 
one of the cylinders, in order to obtain the same in 
relief, or raised on the surface of the cylinder, in | 
order to ohtain the opposite result. 4. The opera- | 
tion is carried on more rapidly, since it is continu- | 
ous, whereas, in the ordinary way, one article has 
to be taken off the table before another can be cast. 
5. It effects a saving in material and workman- | 
ship. In order to obtain articles with holes in 
them, the full part of the design is sunk into the | 
surface of one of the cylinders, the bands around | 
the cylinders are abolished and the two cylinders | 
placed in close contact. 
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CHAPTER III. 
RAINFALL AND EVAPORATION. 


Early Observations—Various descriptions of | 


Rain Gauges—Effect of the Physical Configuration 
of the District on Rainfall— Influence o, ilways | 


upon Weather—Tables of Rainfall in various Dis- | 
triets—Decadal Law of Rainfall—Estimation of 
the Maximum and Minimum from the Mean An- 
nual Fall—Available Rainfall—Distribution of 


| therefor.” 


ENGINEERING NEWS. 


Rain over the various Seasons—Maximum Fallin 
twenty-four Hours—Gauge for ascertaining the 
Rate of Fall—Evaporation and Absorption— 
Evaporation from Surfaces of Water.—Humber's 
Water Supply. 
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FOREIGN INTELLIGENCE. 


The Vesuvius Railroad will be finished by the close of 
the present summer. 


Edison's patent for an electric oe was registered in 
the London Patent Office last week. 

Although petroleum has been known to exist in Japan 
for 1,200 years, it was not utilized until 1875. 


It is reported that ef + 


Jlans for a canal from the 
een concluded, 

American chilled car-wheels have been adopted by 
one of the largest English sepa companies, and are 
also to be used by some of the colliery and tramway con- 
cerns in that country. 


There is more trouble with the St. Gothard Tunnel, 
and there is a prospect that work will be suspended if an 
amicable arrangement is not made between the con- 
tractor and the authorities. 


The longest subterranean construction in the world is 
in the mines of Freyburg in Saxony. A series of 
galleries, which were begun in the twelfth century, 
reached, in 1835, a length of 123 miles, and had yielded 
an immense quantity of silver. In 1833 a new gallery 
was commenced, which was finished a year ago, and is 
eight miles long. 


reliminary examination of 
ritish Channel to Paris have 


Some observations regarding the project of the inte- 
rior sea in Africa have been made at the Paris Academy 
of Sciences by M. Balland. He says that the Cheliff, 
the principal water courseof Algeria, at present carries 
down over three million tons of earthy matter, chiefly 
silica and clay, in twenty-four hours, and the numerous 
Saharan rivers which are finally lost in the sands con 
vey in proportion just such quantities of earth and 
sand; this, together with the sand displaced by storms, 
would rapidly construct obstacles to the navigation of 
the proposed interior sea. 


The construction of a line of railway from the port of 
San Jose de Guatemala to the town of Escuintla, the 
centre of the chief coffee district, has been begun. The 
distance is 28 miles, and it is intended to build the road 
hereafter to the City of Guatemala, 32 miles beyond 
Escuintla. The government guarantees a certain profit 
on $1,000,000 capital, and loans the company $210,000. 
The project includes a final extension from Guatemala 
140 miles eastward to the port of San Tomaso on the 
Atlantic coast. Part of the material has been shipped 
from San Francisco, witha large number of Chinese 
laborers. 


A New York firm have contracted for the dredging 
of a broad ship-canal from Cronstadt to St. Peters- 
burgh, Russia, and it is stated that operations will be | 
commenced early this month. The expectation is to 
construct a canal of such capacity that the Russian | 
navy can have a rendezvous almost under the guns of | 
the Russian Capital. At the same time a channel will | 
be opened for commerce, with railway and river con- | 
nections to all parts of the empire. Included in the | 
project is a commodious *‘ commercial port,” an artifi- | 
cial basin in the interior, encircled by railways. The | 
whole enterprise is expected to contribute vastly, both | 
to the material resources and the military and naval 
defenses of the country. 


In a work recently published in Germany, on the 
‘“* Civilized Countries of Ancient America,” Herr Adolph | 
Bastian says of the wonderful railroads over the moun- | 
tains of Peru: ‘The spirit of ‘ulation was active, | 
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show at the engine-house the level of the water in the 
reservoir, which is half a mile away. Nature says that 
it may be made serviceable for automatically announc- 
ing the condition of large rivers, etc. The indicator has 
a dial, on which arg divisions corresponding to the rise 
and fall of the water to be registered, and a hand on 
the dial points to that division which denotes the height 
the water may stand at at any time in the reservoir. A 
single line of telegraph wire communicates between the 
indicator in the engine-house and the apparatus at the 
place where the water is accumulated. This apparatus 
is so constructed that for every foot of rise of the water 
one pole of a battery is brought into connection with the 
line for a certain space of time, and the current from a 
battery, actuating the indicator, causes the hand to 
move the requisite distance round the dial. When the 
water falls, the opposite pole of the battery connects 
with the line, ona this is made to move the hand 
on the dial in a contrary direction. The apparatus 
at the reservoir is controlled by an ordinary float and 
weight placed in the water. A modification of this in- 
dicator might be employed with advantage by the Sig- 
nal Service. 
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CHAPTER IV. 


SPRINGS; AND THE WATER-BEARING FORMATIONS 


OF VARIOUS DISTRICTS. 


Infiltration of Rainfull—Experiments by Dick- 
inson, Dalton and Charnock—Barlow's Sugges- 
tions concerning the Dalton Gauge—Estimate of 
Absorption into the Tertiary Sands and Green- 
sands— Absorbent Capacities of various Rocks— 
Experiments as to Absorbent Capacity of Sard, 
by Prestwich ; and of Chalk, by Dr.Smith—Caverns 
and Fissures in Limestone Springs— Water-Bearing 
Strata—General Conditions under which Springs 
are found—Springs caused by Faults—Artesian 
Springs— Range, Lithological Character and Hy- 
drographical Conditions of the several Geological 
Formations: Alluvium ; Newer Pliocene ; Later 
Tertiary Deposits; Drift, Red Crag, Coralline 
Crag, Norwich Crag, Miocene, Eocene ; Bagshot 
Sands; the London Clay; Lower Tertiary Strata ; 
the Chalk, Chalk Marl, Upper Greensand, Gault, 
Lower Greensand ; the Wealden; Upper Oolitic ; 
Portland Stone, Portland Sand, Kimmeridge Clay: 
the Middle Oolitic; Coral Rag, Caleareous Grit, 
Oxford Clay; Lower Oolitic ; Cornbrash, Forest 
Marble, Great or Bath Oolite. Fuller's Earth ; In- 
ferior Oolite and Sand; Lias Beds; the New Red 
Sandstone, or Trias ; The Magnesian Limestone, or 
Permian Group ; Carboniferous Series ; Coal Meas- 
ures, Millstone Grit, Carboniferous Limestone ; 
Devonian or Old Red Sandstone; Silurian, Cam- 
brian and Igneous Rocks—Conclusion.—Humber's 
Water Supply. 





GENERAL INTELLIGENCE. 


gr" We solicit and are always pleased to publish in these 
columns any items of interest that may be furnished ua. 


GAS AND WATER. 


Some considerable extensions of the water mains are 
being made in Columbus, Ohio. , 


The Common Council of Plainfield, N. J., has suspend 
ed lighting the street lamps for three months. 


The Water-Works Department of Montreal ask an 


| appropriation for laying 14,440 feet of water pipes this 


year. 
A recent severe conflagration in Hamilton, O., has 


with the wildest prodigality, and, in order to do some- | started the talk of water-works being constructed in 
thing for civilization, railroad construction was pitched | that city afresh. 


upon without the existence of any pressing necessity | 
The result isa gigantic debt and marvels of | 
engineering over the Cordilleras at the height of Mont | 
Blanc, “which do not even earn enough to pay for | 
greasing the wheels. The roads do not, for the most | 
ss run in the track of immigration, and on the line | 
tween Arcquipa over the Cordilleras to Puno, one | 
train a week was dispatched, on which there was occa- | 
sionally an Indian with a bag of potatoes on a fourth- 
class car. The cost of the road was $32,000,000.” | 


In the case of the English bondholders against the Ma- 
deira & Mamore Railway Company, a suit involving 
nearly $4,000,000, which has been pending 18 monhts, | 
the court in London has non-suited the bondholders, and | 


|ordered the payment of the contractors’ certificates. 


The contractors, as is well known, are Messrs. P. & T. | 
Collins, of Philadelphia. This decision removes the chief 
obstacle to the active prosecution of the work upon the 
railroad. The fund of $3,700,000 thus released, to- 
gether with the $2,000,000 guaranteed by Brazil, 
is more than sufficient to pay the entire cost of the 


|road under the present contract. As the line of the 


is required for the 
‘he contract for the 


rpose of 
builtin of 
the rapids of the Madeira River, in Brazil, to the point 
of navigation on the Mamore River,a branch of the 
Madeira, fixes the price of construction at $29,500 per 
mile of road completed up to the full (estimated) ~— 
of 180 miles. Upon any length of road beyond this 
only $26,000 per mile is to be paid. 


A water-level indicator has been introduced at the 
Leamington New Water-Works, England, that serves to 


' road is entirely in Brazil, and not in Bolivia, no conces- | 
| sion of the latter coun 
| building the railroad. 

| the railroad, which is torun from a point just below 


The electric light at the Pottstown, Pa., Iron Works 
has been working badly of late and the other night gave 
out entirely, causing a suspension of nght work. y 


We are informed that the Troy (N. Y.) Water Com- 
missioners have rejected all the bids recently received 
for the proposed extension of the water-works of that 
city. 

Brookline, Mass., has voted to expend $500 for ex- 
penses in obtaining the advice of competent engineers 
regarding a proposed expenditure of $35,000 in improv- 
ing her water supply. 


Galion, Ohio, wants water-works, and a bill authoriz- 
ing the city to borrow money to construct them was 
read a third time in the lower House of the Ohio Legis- 
lature last week, and passed. 


The new Worthington pumping-engine which has just 
been put in at the Haverhill (Mass.) water-works, was 
started last week. Its pumping capacity is 1,500,000 


gallons each twenty-four hours. 
An artesian well recently sunk in Westchester, N. Y., 
r= asupply of pure water at the depth of 486 feet, 
,400 barrels per day being pumped out. A previous 
boring had resulted unsuccessfully. 
Nothing has yet been done toward repairing the dam- 
age done by the elements to the Lake Crib of the Cleve 


land Water-Works last season asthe weather and state 
of the water will not permit of operations. 


H. R. Worthington, of this city, has been awarded 
the contract for two compound-condensing Worthing 
for the new Hi 

this city. 


Service Works at Ninety- 
he engines are each to have 


coventh street, 
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a pumping capacity of 7,500,000 gallons every twenty” an average of $170,456.99 = = : three 


four hours, and will be completed in about six months. 


A trial of the new water-works recently built by the 
town of Milford, Mass., was made last Monday evening. 
While the new works are not very extensive, having 
cost entire but about $3,000, the ive satisfaction, 
while it is stated that the four fire hydrants “ will fur- 
nish an ample supply of water for extinguishing any 
fire in the business portion of the town.” 


It is stated that arrangements are in progres, and 
will shortly be completed fer lighting the entire Capitol 
at Washington with electric lamps of a late invention. 
The apparatus is now being put in the building, and it is 
contemplated to aes upon the summit of the dome very 
— ights, with a view ef experimenting in i 
to lighting extended areas of a city from elevated points, | 

The regular lighting of Monumental Park, Cleve- | 
land, with the electric light last Tuesday as, is 
the first regular public lighting with the electric light of | 
a city in the United States. e experiment is a great 
success. Twelve electric lights give a three times more | 
effective light than the former 110 gas burners. The | 
light under the contract costs $100 a year less than gas. | 

The Water Commissioners of Troy, N. Y., have kept | 
exceedingly quiet regarding the bids received for 
proposed extension of the water-works of that city, | 
which we presume accounts for the following from the 
Troy Press: “‘The Water Commissioners are enlarging | 
their office. We suppose this improvement is made to 
accommodate reporters during meetings of the board. | 
‘ Hardly ever.’” : 


The engines of the new water-works at Pittsburgh, | 
which have been in process of construction for so long a | 
time, and which have involved so large an outlay, have 
finally been started and are said to be working very | 
satisfactorily. The reservoirs of the new works last 
week contained twenty-three feet of water, and the | 
hope is expressed that there will be no more complaints | 
heard of a scarcity of water. 


Mayor Heath, of Chicago, in oe from that office, | 
in his valedictory address to the City Council last Mon- | 
day evening, states that in 1874 the net earnings of the 
Water Department of that city were $91,174.91. By 
economy and care the revenue in 1876 was increased to 
$196,059.20; in 1877, to $294,430.33; in 1878, to $359,- 
731.94, This increased saving was made while the city 
was also at the extra expense of constructing the West 
Side works. 


A protest being circulated for signers, in Cincinnati, 
against the proposed abolition of the Board of Public 
Works of that city as at present constituted, by the 
Ohio Legislature recites that ‘‘ in the management of 
the Water-Works Department by the Board of Public 
Works, notwithstanding the payment of a debt of one 
hundred thousand dollars bequeathed to them by the 
old management, and a reduction of twenty-‘ive per 
cent. to consumers by meter measurement, an actual 
saving is shown of $107,081.23.” 


The amount to be raised by direct taxation in Pitts- 
burgh this year on account of the water-works is $423,- 
775, of which $317,775 is for the payment of interest on 
money borrowed to erect the new works, and $96,000 
for the sinking fund for the final payment of the orig- 
inal water loan. In the face of this large sum the water 
rents are stated to be the highest in the country, being 
more than four times as high as those of Philadelphia, 
and more than nine times as high as those of Washing- | 
ton, D. C. The Pittsburgh Post says: ‘‘ When one re- 
flects that even after paying the outrageous tax man 
of our citizens get pa = half the water they need, while | 
others get absolutely no water at all, the hardship be- 
comes doubly severe.” 


At a meeting of the Boston Society of Arts, held in | 
that city last week, Professor Wm. Ripley Nichols gave | 
an interesting and practical lecture on the filtration of | 
water for domestic use. The er demonstrated that | 
a cotton flannel bag was as useful as most of tbe more | 
expensive tap-filters for Cochituate water, A tap-filter | 
in which bone-black. one of the best materials for the 
purpose, is employed, must be nearly as large as a two- 
quart measure to effectively remove invisible and solu- 
ble impuritics from an ordinary stream of water flowing | 
from a faucet. All that can be done by the common 
tap-filters in the market is to strain out any solid sub- 
stances floating in the water, and this is scarcely neces- 
sary with Cochituate, which does not contain any dan- 

rous or unhealthy impurities. It was shown that a 

Iter that did not require constant cleaning was use- 
less. 
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STREETS, DRAINAGE, ETC. 


Keokuk, Iowa, has nearly sixteen miles of macadam- 
ized streets. 


Hamilton, Ontario, proposes to expend about $25,000 
for street improvements the coming season. 


The Bloomington (Ill.) Leader complains that the 
Nicolson pavement in that city is in a horrible condition. 


The cost of cleaning streets in Chicago in 1874 was | 
$269,168; in 1876, $123,480; in 1877, $168,893; in 
1878, $163,002. 7 


A considerable amount of new sewer-work is under | 
way in Atlanta, Ga., and it is stated that during the 
none year the drainage of the city will be greatly im- 
proved. 


The ‘‘ Committee on Improved Sewerage,” of the city 
of Boston, have decided to carry the new sewer to Moon 
Island, according to the origina) pin. instead of having 
the sewage empty at Cow Island Pasture. 


During the ten years el to the organization of the 
present Board of Public Works of Cincinnati, there was 
expended for street-cleaning purposes, $1,704,569.95— 
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| tered in Pennsylvania, and will be 
| from Kane in the oil regions to Alton, where it will 
| strike the Bradford branch of the Erie road. 


ENGINEERING NEWS. 


years of the t Board there 
expended, for the same purpose, $275,572.22, 
ee of $91,907.77—a saving of nearly fif 
cen 


BRIDGES. 


Work on the Brooklyn Bridge anchorages is being 
pushed quite rapialy. 


A free b is to Le built across the Susquehanna 
River at Wyalusing, Pa. 


It is proposed to build a bi between Eliot, Me., 
and Dover, N. H., to cost $8.00. 


Five new bridges are being erected on the Erie Rail- 
way between Binghamton and Hornellsville. 


The first engine crossed the railroad bridge over the 
Missouri River at Glasgow, Mo., last Saturday. 


A new bridge across the east of the Union 


railroad, 
— is FS in Columbus, Ohio, at an estimated 
cost of $17,000. 


The Coteau bri scheme, which bas been such an 
exciting topic of on in the Dominion Parliament 


for the few weeks, is still unsettled. 


The Corrugated Metal Co., of East Berlin, Conn., 
have recently received the contract for 621 lineal feet 
of bridges at Windsor, Broome County, N. Y. 


The Harbor Commissioners of Massachusetts have 


| granted leave to the Selectmen of Medford to build 


a bri across Mystic River, and to the city of Taun- 
ton to d a bridge across Taunton River. 


Morison, Field & Co., engineers and bridge-builde 
formerly of Buffalo, N. Y., on the Ist instant remo 


| their office to No. 52 Wall street, this city. They have 


under contract 3,100 lineal feet of bridge work. 


It is stated that the Michi Central Railroad Com- 

y will soon build a double-track iron bri over the 
uron River, seven miles east of Ann Arbor, Mich. The 
to to have a span of 150 feet, and will cost about 


A bill incorporating the Cehoes and Lansingburgh 
Bridge Company passed the New York State Senate last 
Tuesday. It isstated that if the bill is approved by the 
Governor, work upon the proposed bridge will be com- 
menced within two weeks. 


An appropriation of $20,000 for the new a i 
Muscatine, lowa, proposals for the construction of w 
we advertise elsewhere in this issue, has been mad 
E. Lyman, C. E., of Cedar Rapids, has been chosen 
General Superintendent of the work. 


The —— Bridge Company, of Pittsburgh, has 
received the contract for putting up the iron work of 
the Mexican Universal Exposition buildings. The main 


| house will occupy an area of about twoand a half acres 


of ground. Three thousand tons of iron will be re- 
quired for the prosecution of this work. 


The total le of gee 


which spans 
the Missouri River, at Omaha, is 2,7 


feet. It cost 


| $2,650,000; and five hundred men were mer gs em- 


ployed for nearly three years in its construction. 
of the cast-iron columns supporting the superstructure 
had to be sunk 82 feet before bed-rock was reached. 


The Iron Mountain Railroad bi 


across Red River 
at Fulton, Ark., was washed: away 


Monday morn- 
builder of 


the St. Louis, Iron Mountain & thern. Railway, left 


| St. Louis with sixty mechanics and material for a new 
| bridge to replace the one swept away, the intention | 


being to have the new structure in place by Wednesday, 
the 30th ult, 


RAILROADS. 


It is estimated that about 500 miles of railways will 
be constructed in Minnesota this year. 


The M., I. & N. Railway Company of Iowa intend to 
extend their road fifty miles west of Corydon this 
season. 


The directors of the Mount Washington Railroad 
have appointed a committee to inspect the road and see 
if an ng can be done to make it safer. 


Six thousand Chinamen are now employed in the con- 
struction of the Southern Pacific of California, 


| which is being pushed forward at the rate of three miles 


a day. 
The Pennsylvania Railroad Company 


= to ex- 
id $2,000,000 this season in iaproving its business 
acilities in Jersey City. Several new piers and anim- 
mense grain elevator are to be erected. 


A new railroad, twenty-two miles long, has been char- 
immediately built 


Rails are now being put down at the rate of three- 
fourths of a mile a 
Railroad, and it is stated that trains wil] be running be- 
tween Cincinnati and Chattanooga by the first of De- 
cember, providing nothing extraordinary occurs. 


A company has been to build a road from 
Atlantic, Iowa, on the Rock Island & Pacific 
road, southwardly along the nabotna river, to con- 
nect with the Council extension of the St. Louis, 
Kansas City & Northern, giving a route to St. Louis, 


The Ohio State Journal says: “ The rate on first-class 
freight from Vera Cruz to the city of Mexico, 263 miles, 
is $76.05 per ton, or $3.60 per hundred. From 
to Kansas City, about 500 miles, the present extortion- 


in 
ich | 
e. J. 


on the Cincinnati Southern by 


May 3, 1879. 


| ato tart. fe 20 conte per a Thus we see how 
way corporations are grinding our own un- 
| ony meal" E 

A contract has been awarded by the New York & New 
| England Railroad for the construction of a road from 
| Waterbury to Brewster's on the Harlem Railroad. 
| From Brewster’s a new line is to be built to New York, 
_ thus a route to New Ycrk for the carriage ot 
| fre Of which the New York, New Haven & Hartford 
Seoben ier years enjoyed the monopoly. 


expected that the Bethlehem & Franconia Notch 
Railway will be completed by June 20. The season has 
| been favorable for the work, and the masonry is 
| finished and all but one of the bridges built. Ground 
_ broken for the en it len nd apes is 
ing depots other 

buildings, "500. There are five 
g Lafayette brook having a trestle- 

wor! feet and 65 feet high. The road is nar- 
row gauge and is owned by an independent corporation. 


The oo Railroad Company is adding to the 
beauty of Horseshoe Curve by causing the ‘ made” 
along the road at this point to 
d outin flower-beds. There also been erected an 
exact imitation of a Swiss co’ , which will be used 
by the watchman at ane ‘oint. A huge electric 
light is to be placed upon the bri above the railroad 
track, near station of Ki Point, which will 
illuminate the tracks both eastand west. An ‘ observa- 
tion car,” open at both sides, will be attached to each 
through train during the summer months to and from 
Chesson, affording passengers an opportunity of view- 
ing the scenery. 
The Pittsburgh Commercial Gazette of the 28th ult. 
says: ‘‘ The Pennsylvania Railroad Company on Satur- 
day awarded a contract to Wm. J. Nead, of Philadel- 
phia, for the straightening up of its line at Valley Creek, 
east of Downington. As the Pennsylvania Railroad is 
now constructed east of Downington it consists of a 
series of heavy reverse curves, which impede fast travel 
and render the running of express trains upon time a 
rather dangerous undertaking. The straightened line 
will be five and a half miles in length and will include 
about a dozen small bridges and a very heavy sixty-foot 
culvert to cover Valley Creek. The magnitude of the work 
attracted contractors from all sections of the country 
to bid, and about one hundred and fifty bids were made. 
The price is kept a secret, but it is ted that it runs 
up among the hundreds of thousands of dollars. For 
several years past the company has been straightening 
out all the curves possible along the whole line.” 


—- ero — 


RIVERS, HARBORS, ETC. 


é The Welland Canal will open for business next Mon- 
ay. 


The water will be let into the Lachine Canal to-day, 
and the canal will be open next Monday. 


The Secretary of War asks Con for $158,000 to 
continue the survey of the Mississippi River, and $39, 
000 to complete the sea wall around Governor's Island. 


It is announced that the New York State Canals will 
be opened for na tion on the 8th inst. This is over 
three weeks later the date of opening last year, an 
exceptional season, but not later than the average date 
for nine preceding years, 


The iron frame-work for a new light-house to be 
erected on the Florida coast has just been shipped to its 
destination from one of the locomotive works of Pater- 
son, N. J., where it was constructed under the super 
vision of Government officers. 


A Washington (D. C.) tch of the 26th ult. igs: 
“The cabinet session decided yesterday not to —— a 
dollar on river and harbor a priations until after 
the beginning of the next year. The amount a 
propriated is $8,000,000, but only $4,004,000 will 
expended.” 


The appropriation made by the Department.of Public 
Works P Chicago, for ing the Chicago River is 
$80,000, and there is, oan, an une ded bal- 
ance of $14,000, the total, it is stated, being about one- 
thirtl the amount necessary to do the work tho y: 
O. B. Green, of Chicago, has been awarded the contract. 


A billis now before the New York Legislature to 
allow certain persons to construct an island on Robbin’s 
Reef, 1 between Ellis’ Island and Staten Island, for 
comme: purposes. The island is to be built on the 
reef with piers running out to the edge to allow vessels 
to come gside, but is not fin any way to obstruct 
the entrance to the harbor. 


| 
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CHAPTER V. 

| MEASUREMENT AND ESTIMATION OF THE FLOW OF WATER. 
| Weight of Water—Units of Volume and Time—Discharge 
| — Action o Gravity—Theoretical Velocity—-Path traversed 
| wens Water issuing with a known Velecity—Orifices in 
| thin plates, or thin-edged Orifices—Co-efficient of Velocity— 
| True mean Velocity under small C.arges—Contraction of 
| the Fluid Vein—Co-efficient of Discharge—Circular Orifices 
—Recta r Orifices—True mean Veiocity—Experiments 

t and Lesbros—Notches and Weirs—Rectangular 


Vessel into another—Flow of Water through uniform Chan- 

| nels—Mean Velocity determined by Maximum Surface Ve- 
loci Accelerating and Retarding Forces—Mean Velocity 
oO. in Rivers and open Chan and through _—— 
s—Friction caused by Bends and sudden rge- 
| ments—Total Loss of Head i velocity—Determination 
when the rgeand Head are given.— 
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so Tie ee j ; , er but natural that if the pile for a small bar is heated 
Tribune Building, New York City. lie, with numerous columns of prominent dailies enough for rolling in one hour, that portions of the 
GEO. H. FROST, Proprietor. at his service. His machine is now a “ vibratory large pile are in the same time equally ready, and 

engine,” which he has succeeded in “‘localizing:” his that by longer delay in the furnace they become 


SATURDAY, MAY 10, 1879. 


THE Water Commissioners of Troy, N. Y.. have 
awarded the contract for the extension of the 
water-works of that city to the Holly Manufactur- 
ing Company, of Lockport, N. Y., for the sum of 
$235,000. We shall make a more ex ended refer- 
ence to the proposed work next week. 


: The disk is intended coaeies pasties 1 large bar it is different. It requires more and 
rm A ete io = le Misk Is Intended to revolve in a vertical harder blows, and more time; and if at the right 
P plane. Projecting from the disk at right angles to 
WE publish to-day 


an abstract of a paper read 
before the Institution of Civil Engineers on testing 


water pipe in the open trench after being laid, at. \ 


Ossett, Eng. A similar mode of testing the joints 
of an 18-inch main pipe while in course of 
laying, was employed by W. W. Wilson, ©. E., 
in constructing the Yonkers (N. Y.) water- 
works in 1876. The pipe was capped about every 
800 ft., and water introduced and the pressure | 
brought to at least 50 Ibs. per sq. in. If the natural 
head was not sufficient, this pressure was obtained 
by pumping. In the case of che smaller mains, on | 


thoroughfares where the public c mvenience re- | turned on, the 288 steel pins intensify its vibratory 


quired the trenches to be closed as soon as possible, 
this test was not applied. 


—— oe 
THE attentive reader of this journal cannot fail 
to observe the numerous projects for public water | 
supply that are constantly being noticed in its | 
columns. We hope to find time during the sea- | 
son to go through our back volumes and tabulate | 
the statistics of such schemes as have been noticed 
by us alone of all the class papers in the conntry, | 
and do not doubt it will prove of interest. With 
such a desire for a full supply of good water man- 
ifested already, it cannot be doubted that the build- | 
ing of water-works will in the near days of | 
returning prosperity become a leading specialty | 
among Engineers ; and it is but fair to presume | 
that the men best equipped intellectually will, in | 
the end, be most in demand for their services. | 
There is only one book in the English language | 
that covers the whole subject of the construction | 
of water-works, and that’ is Humber’s great 
work, which we are rapidly bringing to comple- 
tion, and which, at the extraordinarily low price for 
which it is offered is, in view of the small edition 
published, the very best investment of the sum 
that can be made. Ina year from now the book 


will command three times its present price. 
te - 


By the explosion of 3,000 pounds of dynamite, 
or some other preparation of nitro-glycerine, on a G. 
T. R. R. freight-car at Stratford, Ont., on the morn- 
ing of the 5thinst., three men, employés of the 
road, were killed, and several others badly in- 
jured. The explosive was for use on the new Van- 
derbilt tunnel at Grosse Isle. A large number of 
cars were either entirely demolished or badly 
wrecked. Under the car carrying the explosive 
the force of the dynamite scooped out a chasm 10 
feet deep and about 20 feet across, and the track in 
all directions was twisted in all sorts of shapes. 
Rails and car-wheels and axles were broken like 
pipe-stems, and were hurled through the air a dis- 
tance of several hundred yards, burying themselves 
in the ground, The freight-shed, a heavy brick 
building. was about half demolished, and a fhum- 
ber of small buildings belonging to the company 
were blown down and their contents destroyed. 
Nearly every house in the town lost more or less 
glass, and a number of heavy plate-glass windows 
were shattered. Thesound was like a low roar of 
thunder, and was heard in all directions for a dis- 
tance of 20 miles. Strange to say, anempty car of 


the National Dispatch Line, alongside the exploded | 


car, was not even scratched. The loss of property 
is estimated at $250,000. How much the damages 


for loss of life and injury to individuals will be, re- 
mains to be determined. 


‘vapor has resolved itself into an ** intermolecu- 
lar etheric substance,” 
- which, when actively at work, ‘neither heat nor 
cold is generated, and the elastic force is to the 
touch, when allowed to escape in subscaatial form, | 
perfectly dry.” 
scribes the machine: 


inches in diameter, having a shaft passing through 


it and near its periphery are a series of 288 steel 
pins, about one-eighth of an inch in diameter and 
rarying in length trom about five inches to two and 
one-half inches, these pins being highly vibratory. 
This disk is surrounded with a cast-iron casing rest- 
ing on a cast iron bed-plate, underneath which are 
some steel disks that are also highly vibratory. A 
pressure of 20,000 pounds to the square inch is gen- 
erated by moving a lever, about 12 inches long, so 
as to open and close a four-way valve placed with- 
in the * cross-bar’ of the generator, a small quan- 
tity of water having been previously ejected into 
the generator by means of a small rubber bulb.” 


powers, producing **a rotary or vertical circle of 
vibration,” which circle runs the machine. 
World describes it as 
SIBLE MEN BELIEVE MUST ERE LONG REVOLUTIONIZE 
THE GREAT INDUSTRIES OF MANKIND.” 


that the weight of chain cables as manufactured | _ s be ; Pounds. 
s | No. of links, 2,025; weight 10,643 

by ordinary systems can be very advantageously | * swivels, 4; - 140 
ss a a pia : oe waedicies | shackles, 10; 195 
reduced, with even greate r than present safety iad Tinks. 2 165 
secured, the reduction in weight and bulk thus dea at 
; : : ; o ..20, 14: 

effected inuring to the benefit of the mercantile | 1 


marine, who require as much space and tonnage as 
possible for cargo. 


; . ‘ Pounds. 
from the same material large bars possess less | No. of links, 1,875; weight.. 21,356 
. 7 hole tints tins ae | swivels, 4; * 192 
strength in proportion to their areas than sma shackles, 10; 240 
ones as opposed to steady strains, and generally | club-links, 1; 220 
much Jess absolute power to resist sudden strains. Total 22.008 
Thus the bar of 1°, in. diameter is upon an aver-| The difference in weight being only 1,865 
age fully 4,000 pounds per square inch stronger pounds. 


than the 2-in. bar. 
with an iron sent by a prominent manufacturer in 
answer to an order for ‘‘samples of best cable- 
iron,” the committee show the following results : 
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men are mauling the bar to straighten it, the next 
bar to be rolledis being delayed in the furnace, and 
the effects of variations in the heat are not pro- 
vided against by regulating the latter. It seems 


te 





KEELY and his ** motor” is again before the pub- 
































































overheated. 

** The effect of overheating is to lower both the 
elastic limit and the strength. 
*Irregularity in the workmanship by which 
the links are manufactured produces irregular 
strength in the cable. To this the larger bars are 
exposed to a greater extent than the smaller ones; 
the weld is less apt to be perfect. A small bar is, 
when at the right heat, welded by a few quick 
blows, and the time of the operation is not great 
enough to allow the iron to become too cool. With 


whatever that may be, from 


The World, of this city, thus de- 


** Its main part consists of a steel disk, about 30 


heat when the operation is: begun, it may be too 
cool before it is ended, or in order that it shall not 
be, it may be heated a little too much on the start; 
the surface of the weld is greater, and is more ex- 
posed to the danger of interposition of ashes, dust 
or scoria, either of which will prevent a perfect 
weld. 

‘Finally, if the cable be finished without any 
accidental defect, the proof of the 2” so far ex- 
ceeds that of the 1°,”, in proportion to its strength, 
that it is possible that the strength it may have 
had will be lowered by it. : 

** For the reasons assigned we are of the opinion 
that the margin of safety secured by the use of a 
cable of 1°,” iron, weighing 12 tons is equally as 
great as by the use of the 2”, weighing 18 
tons.” 


The intermolecular etheric substance being thus 


The Committee combat the prejudices which 
exist in favor of studded links as being stronger 
than unstudded ones, and give it as their opinion 
that a cable made of bolts |, of an inch greater 
diameter, without studs, will possess fully 20 per 
cent. more strength than the smaller studded cable 
and will weigh but a trifle more. The following 
| comparison is of interest: For 150 fathoms, or 
ten sections, 115-in. studded cable. 


The 
** AN INVENTION WHICH SEN- 


—> +e Sor Se 


CHAIN-CABLE TESTS. 
Ill. 


The committee believe from their investigations 


For 150 fathoms, or ten sections, 15,-in open-link 


It was found that when made | ©#%le: 


Flom numerous experiments The Committee consider that a third objection 


to open-link cables, that they are more liable to foul 
and- kink than the studded-link cables, is not 
tenable, in view of facts which actually exist in 
connection with the process of manufacture. The 
contrary, in their opinion, is the real case. They 
consider that the ordinary link can be shortened 
with an actual gain in strength, and finally, that 
‘*a vessel provided with 150 fathoms of studded 
11-inch cable would probably be more safely 
fitted out with 105 fathoms of unstudded 15,-inch, 
and the weight could thus be safely reduced from 
20,143 pounds to 18,000 pounds. 


“The 2” bar had tenacity 51,748 pounds, and 
when broken by tension had very slight reduction 

ot area and elongation; broken by impact,it proved 

very brittle, and while in no way nicked or in- 

jured, would break like a pipe-stem by moderate 

blows. 

** Tested as cable, the links developed but 141 
per cent. of the bar’s strength, viz., 232,000 
pounds. 

“The 153” bar, with tenacity 56,314 pounds, 
when tested by tension, reduced in area to 60 
per cent. of the original and elongated 23 per 
cent. 

‘Tested by impact it proved fairly tough, de- 
flecting to over 60° before breaking, and when 
circled with a score resisted to a gieater extent 
than did the 2” in its normal condition. 

‘*Tested as cable, the links developed 164 per 
cent. of the bar’s strength, breaking at 195,500 
pounds, or at 84 per cent. of the strength of the 
2”. 

“In this case there can be no doubt but that 
the smaller and lighter cable would have proved 
the most reliable. 

‘*Irreqularity in strength is a great fault in 
eable-iron; this is more apt to occur in the large 
than in the small bars, one reason for which is 
that irregularity in heating the piles produces ir- 
regularity in strength, and to this the large bars 
are more greatly «xposed than the small ones. The 
pile and resultant bar of 2” weighs four or five hun- 
dred pounds, and while passing through the rolls 
is, of course, much more difficult to handle than a 
lighter pile or bar; there are greater liabilities of 
bucking” and ** bending,” and while the work-’ 
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BOOK NOTICE. 





HeaLttHy Houses. By Fleming Jenkin, F. R. S., 
adapted to American Conditions, by George E. Waring, 
Jr. New York: George H Frost. 


In consequence of the very unsatisfactory con- 
dition of the sewerage of Edinburgh, Scotiand, a 
year or more ago, a society called the ‘‘ Sanitary 
Protection Association of Edinburgh” was formed 
for the purpose of bettering the sanitary condi- 
tion of the dwellings of its members, and, through 
them, of reaching the entire city. The Associa- 
tion employed its own Engineer, and by its last re- 
port has proved a very great success. 

A series of three lectures by Prof. Fleming Jen- 
kin, F. R. 8., Professor of Engineering in the 
University of Edinburgh, has recently been pub- 
lished under the title of *‘ Healthy Houses,” and, 
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aside from their intrinsic merit as a most lucid ex- 
position of the cardinal principles of house drainage 
and ventilation, they derive especial interest from 
the fact that they led to the organization of the 
society referred to, an association which is evidently 


to be imitated in all parts of the world where the, 


importance of ‘‘ Healthy Houses” is appreciated. 
These lectures have recently been edited for 
American readers by Colonel George E. War- 
ing, Jr., Sanitary Engineer, of Newport, R. L, 
and, with his notes, have been issued in a 
cheap form by one of the leading publishing 
houses in New York. Col. Waring remarks, in his 
preface: “ A similar organization is in operation in 
Newport, and others are contemplated in the 


country. They are sure to increase as their advan- | 


tages become known. They can be made known 
in no way more effectively than by the republica- 


tion of the admirable papers in which the necessity | 


was first set forth, and the working of the system 
tirst explained. 

‘‘ Sufficient notes are added to make the lectures 
fully understood by American readers, and to 
bring the instructions into conformity with Ameri- 
can practice.” 


Lecture I. is entitled *‘ Healthy Houses,” and is | 
illustrated by three cuts, showing ‘* Trap between | 


House System and Main Sewer,” “ Pott’s Patent 
Edinburgh Air-Chambered Sewer-Trap ” and a plan 
of grouping the internal sewer-pipes of a house 
shown in colors. Lecture II., Part L, treats of 
‘‘ Ventilation and Warming,” and is illustrated 
with three cuts. Part II. is on ‘‘ Water Supply.” 
Lecture ITI. treats of ‘* Sanitary Inspection,” and 
enters into the details of the management of the 
Association. ,The book contains 122 pages, is 
bound in stiff paper covers, and the price is 
twenty-five cents, postage prepaid, and we believe 
that every reader of ENGINEERING NEws will want 
acopy. Postage stamps or currency may be re- 


mitted. 
——— ll 60 046 Se —— 


PERSONAL. 


Captain James B. Eads was at the Windsor 
Hotel, in this city, during the early part of the 
week, 

Edward Hemberle, C. E., Engineer of the late 
American Bridge Company, of Chicago, has sailed 
for Europe. 

A. Gottlieb, C. E., President of the Keystone 
Bridge Company, of Pittsburgh, was in this city 
during the early part of the week. 

The French Geographical Society has presented 
a gold medal to Lieutenant N. B. Wyse, of the 


French Navy, for his exploration and surveys of | 


the Isthmus of Darien. 


Lieut. Greene, who was sent to Russia during 
the Turkq Russian war, has been detailed by the 
President as assistant to Lieut. Hoxie, District 
Engineer, Washington 


J. J. R. Croes, C. E., was appointed by Judge 
Barnard, of the State Supreme Court, at Pough- 
keepsie, N. Y., on the 3d inst., as one of three 


Commissioners in the matter of the New York and | 


Bay Ridge Railroad Company against the New York 
and Sea Beach Railroad Company, on the applica- 
tion of the former to have the route of the latter 
changed. 


Chas. Sooysmith, C. E., who, during its con- | 


struction, has been serving as First Assistant Engi- 
neer of the Chicago & Alton Railway steel bridge, 


just completed over the Missouri River, at Glas- | 


gow, Mo., has received the appointment of Assis- 
tant Superintendent of Track, Bridges and Build- 
ings for the Eastern Division of the Atchison, 
Topeka & Santa Fe Railroad, with headquarters at 
Topeka, Kansas. 

Samuel S. Moon, President of the Railway World 
Publishing Co., of Philadelphia, died at his resi- 
dence in that city, of pneumonia, April 29, at the age 
of exactly 54 years, Mr, Moon was from early youth 
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associated intimately with the prominent political 
and railroad magnates of Pennsylvania. In 1862 he _ : ‘ 
commenced the publication of an insurance jour- . Dredging machines — denignated by names de- 
nal. In 1875 he became the principal manager of rived from some peculiarity in their construction 
the Railway World, to which journal he gave or mode of action. Those now most favorably 
most of his attention up to the time ‘of his death. known, at least to the dredging public, may be de- 


DREDGING MACHINES. 


Mr. Richard Pancoast and Horace G. H. Tarr 

| have formed a copartnership, and are located at 
the old office of Morris, Tasker & Co., in this city. 
These gentlemen are well known among the engi- 
neers of the country, the former as Manager of the 
New York Branch of Morris, Tasker & Co. for the 
past twelve years, and the latter from a long con- 
/nection with R. D. Wood & Co., and as Manager 
| of the Gaylord Iron and Pipe Company, of Cincin- 
|nati. As agents of two of the leading iron com- 
panies of Pennsylvania, viz., the Reading Iron 
| Co. and R. D. Wood & Co., they are well prepared 
to estimate on all branches of engineering work in 


scribed as, first, bucket dredges; second, hydraulic 
dredges; third, clam-shell dredges; fourth, crane 
dipper dredges; fifth, boom dipper dredges. 
| Bucket dredges are used principally in Eng- 
land, and resemble in mode of action the ordinary 
grain elevator. The excavation is made by a serics 
| of buckets, attached to an endless chain, running 


| over a pulley at either end of a movable inclined 
| plane. These buckets discharge their contents, at 


the upper end of the plane, into a scow or barge 
| conveniently placed, and then follow on to be re- 


| filled. The depth of water in which these dredges 


1 


| will work is a function of the length of the plane. 


| 


| These machines are not adapted to boulder work, 


‘gen nina touien tases and are probably most effective in soft materials. 
CIVIL ENGINEERS’ CLUB OF THE NORTH-, When boulders are met they have to be left in 

WEST. | situ, buried by excavating a hole for their recep- 

_—_—— | tion, or else crowded out of the way and afterward 

The ninety-fifth regular meeting of the Club pemoved by divers or grapples. 

was held at 50 Dearborn street, Chicago, on Tues- | Hydraulic dredges perform their duty by means 
day, the 6th. with a full attendance of members. | of the combined scouring action of a water-jet and 
| The principal subject brought before the Club was | the suction of a powerful pump, the first loosenir g 


the final report of the Committee on the Metric | the material, the second lifting and discharging it 
System. The report is favorable to the adoption 


of the system in this country. It was replied to by 
| Mr. Charles Latimer, Chief Engineer of the Atlan- 


| tic & Great Western Railroad, of Cleveland, in a 
| very elaborate paper two hoursinlength. He very 


| strongly opposed the system as a useless and ex- 
| pensive innovation, which would be an expense of 
! 





| into some vessel provided for the purpose. Soime- 
times, when the material is quite compact, the jet 
| of water is replaced by a set of drags moving on 
| the bottom, just forward of the pump-suction, and 
‘thus freeing or loosening the deposit to be re- 
moved, These dredges seem to be limited to the 


rey, | excavation of fine silty material—never allowing 
| millions of dollars to this country and no real} masses of greater dimensions than the suction pipe 


| benefit. He asserted that he had most reliable in- | to pass. Probably the most nerfect machine of 
formation from England and other leading Euro-| this kind ever constructed was the steamer dredge 
pean countries that they had no idea of adopting | .. Henry Burden,” designed by and worked under 
the system. the supervision of Gen. Q. A. Gilmore on some of 

The committee on reorganization submitted a the Southern bars. Whether it is still in ‘opera- 


draft fur a new constitution and by-laws. ‘tion, or proved as economical in duty as other 





- = —== , dredges might have done, the writer does not 
CORRESPONDENCE. |know. Of its sea-worthiness and capability, to 
| dredge, even in rough weather, there can be no 
OBERLIN, O., May 1, 1879. | doubt. (For detailed description of a hydraulic 
EDITOR ENGINEERING NEWS: | dredge patented by W. H. Newton, of Chicago, 
It would be of interest to some of the younger see Vol. 3 ENGINEERING News, 1876, pages 134, 
readers of the News, if you would let us know, 173 and 358.) 
through its columns, what advantages we would| ‘Clam-shell,” often called “ grapple” dredges, 
receive from becoming junior members of the derive their name from the shape of their 
American Society of Civil Engineers. Those of us | dippers or scoops when closed, This scoop or 
who are young in the profession, but are intending | dipper is intwo segments, pivoted at their upper 
to make the practice of it our life-work, and who, inner corners, and is supported, raised and lowered 
of course, have but a limited acquaintance with and opened or shut, by means of chains passing to 
older practicing members of the profession, wish to, proper winding drums on the deck of the boat. 
| be enlightened. I want to join the Society, should These chains move over pulleys attached to the ex- 
| I know it would prove of benefit to me. “ tremity of an inclined boom projecting beyond the 
C.F. L. | boat's bow. The boom is movable horizontally, 
[We leave the answer to the above interesting | and thus allows the filled dipper to be swung into 
query to any of the members of the American So- | jts proper discharging position, The dipper is 
| ciety of Civil Engineers who may wish to reply.— | steadied, when in motion, by a pair of long poles 
| Ep.] ‘securely fastened to it and passing through rings 
Baers | or ears fixed at proper points on the boom above 
SPRINGFIELD, Mass., May 7, 1879. |= mentioned. This machine acts on the principle of 
EDITOR ENGINEERING NEws : | the ordinary grapple, is capable of picking up 
In a note which you published in the Nrews of large boulders and is able to dredge in very deep 
| April 19, I pointed out an error in the ‘‘ Report of | water, and insoft material, with good effect. _ Its 
|Survey of Connecticut River.” I seem to have capacity varies, depending on the size of the dip- 
failed to convince the author of the Report of the per, character of material in which it is working, 
existence of any error. The only question is as to | and depth of water. 
| the height of a certain point, viz., the high water; The *‘ Crane” dredge has a wrought-iron scoop 
|mark on the monument at the foot of Westfield or dipper with sharpened edge, securely fastened 
street, West Springfield. to the end of along wooden dipper handle. This 
My leveling was done in the winter of 1873. combination issustained by a triangular crane, and 
|More recently the height of the point in question is operated by means of chains passing over iron 
has been very carefully determined by another pulleys at the outer end of the crane. These 
| engineer, using one of the bench-marks fixed by dredges have hitherto divided honors with the 
| Mr. Ellis’ survey, and he informs me that he made | grapple dredge, and are generally very efficient. 
it 60.717 above the datum of the River Survey. | Their capacity varies with the design, and some of 
| By my levels I gave it as 60.72. Mr. Ellis’ report the largest dredges of this pattern are owned and 
gives it as 63.21. Herein, I must still believe, lies used by the Department of Docks, New York. The 
| the sufficient cause and explanation of the “ ap- general arrangemeat Of the working parts of this 
parent anomaly.” STOCKWELL BetTEs, C. E. ‘class of machine is indicated in fig. 1. 
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The ** Boom ” dredge is a machine recently given 
to the public by its inventor, Mr, Ralph R. Osgood, 
of Troy, N. Y. Its general outline is shown in fig, 
2. In this machine we have the dipper and handle 
essentially the same as in the crane dredge, The 
dipper handle is held in position by a friction 
clutch, of Mr. Osgood’s design and patent, placed 
on top of the boom near to the boat. The excavat- 
ing power is apphed to the dipper by means of a 
chain running over a sheave at the outer extremity 
of the boom. and thence along the boom to the 
hoisting-drum on deck, The boom is pivoted or 
hinged to a turn-table at the boat end and supported 
at its outer end by a chain passing to an overhead 
pulley, pendant from the combination of timber A 
braces and iron ties, This chain is worked by a 
drum, and, therefore, allows the boom to take any 
position required by the caprice of the operator, 

The diagrams accompanying this article are de- 
signed to show the essential working elements of 
the machines they are intended to represent, as 
well as the strains to which their various parts are 
subjected. The strains are based upon the tension 
occurring in the hoisting chain, taken at 100, 
Compressive strains are denoted by a +, while 
those of a tensile nature are indicated by a —, 
Each degree is assumed to be working in 25 feet of 
water. 

The crane dredge, as commonly built, is pro- 
vided with a set of three-threaded blocks, for mul- 
tiplying the hoisting power, but since these aug- 
ment the prejudicial resistances of friction, and in- 
crease the time of hoisting and discharging the 
filled dipper, we have assumed the drum strain to 
be transmitted directly to the dipper bail. This ia 
fair for comparative purposes, since it reduces both 
dredges to the same relative conditions—the new 
dredge being generally worked with asingle chain, 
although the threaded blocks might be applied to 
it if deemed expedient. It is apparent that at com- 
menecement of work the greater the angle included 
between the hoisting or excavating chain and the 
dipper handles, the greater will be the force in the 
direction of the bank, and the smaller in the line 
of the dipper handle, and Mr. Osgood’s study and 
experiments have always been with a view to mak- 
ing this angle as large as_ possible without 
impairing efficiency of action, and the first 
step in this direction was the invention of his 
**extension crane,” which remedied the matter a 
trifle; then followed an arm pivoted to the long 
side of the crane, and bearing, at its outer end, 
sheaves, over which the hoisting chain was worked, 
This invention, while fulfilling its mission, was 
yet so annoying in its action that it was abandoned 
After further study, Mr. Osgood is enabled to place 
before the American people his improved boom 
dredge, which accomplishes this in- 
crease of angle simply and effectively, 
as shown. Thus, in fig. 1, this angle is 
about 8°, while in the new dredge it is 
almost 30°; and, since the component of 
Sy force in the direction of the bank is al- 

most directly proportional to the size 
Sy of this angle, the boom dredge would 
have a bank force nearly 3.5 times as 
great as given by the crane dredge. 
The boom dredge, by dispensing with 
fall blocks, is enabled to raise its load 

icker, and with less loss of power 
by friction, than the crane dredge. 

This new dredge requires a shorter 
dipper-handle than must prevail in fig. 
2, from the fact that its uppermost 
point of support—the friction clutch or 
brake —is brought, by means of the 
falling or movable boom, 10 feet or 
more nearer the dipper than in fig. 1, 
and is also strained less—thus requir- 
ing less material for its construction 
and being less liable to bend or break. 

Briefly, fig. 2 possesses the fullowing 
advantages over fig. 1: 

1. Greater pulling force or excavat- 
ing power in the direction of the bank. 
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2. Less strain in the dipper-handle and hull of 
boat. 

8. Less loss of power by frictional resistances. 

4. Greater rapidity in delivering the dipper con- 
tents, thus making, other things being equal, 
greater capacity. 

5. Dredges on the half circle ; fig. 1 only on 
one-third. 

6. With the same length of dipper-handle as 
fig. 1 can dredge in deeper water. 

7. Less first cost, and ata slight additional ex- 
pense may be made work as a ‘ clam-shell” 
dredge. 

In conclusion, it is proper to state that within the 
last year Mr. Osgood has constructed and put in 
successful operation no less than six of these ma- 
chines, and they have all worked well and satis- 
factorily. 


<> +6 oo 
CLEVELAND WATER SUPPLY. 


Continued from page 141. . 


At a distance of 500 feet toward shore from the 
connection, and a short distance from the large 
leak before mentioned, cracks were found in the 
masonry crosswise of the tunnel. A little farther 
on the cracks were open, and the masonry had set- 
tled. Thirty feet beyond, where the first cracks 
were found, the entire masonry had settled fully 
five feet. It had broken off in short sections and 
had gone down bodily, retaining its cylindrical 
form. Anattempt was made to rebuild the tun- | 
nel through the broken part, starting the new | 
masonry on the old bottom and building up solid | 
brick work to the proper grade line. In this man- 
ner fourteen feet was rebuilt, but cracks sifmilar to | 
the old ones appearing in the new work, the at- 
tempt was abandoned, and the tunnel closed near | 
the cracks by a brick bulkhead. In the shore sec- | 
tion another party of workmen had been engaged 
in cleaning out sand, and had reached a distance of | 
half a mile from the shaft when farther progress | 
became impossible on account of the large quan- | 
tity of sand carried in by the stream of water con- 
stantly flowing from the spring, and the heavy 
flow of gas that frequently drove the workmen out 
for several days ata time. The large aren? of 
sand continually pouring into the tunnel with the 
water accounted for the sinking of the masonry 
beyond the spring, and to stop the outpouring of 
sand another bulkhead was built as far in toward 
the spring as possible. Through this bulkhead and 
near the top of the tunnel, a four-inch cast-iron, 
pipe was laid for the pre of giving vent to the 
gasand water. To the end of this Ry leading 
into the tunnel a tee pipe was attached, the lower 
branch of which was continued downward to near 
the bottom of a small tank, into which the water 
flowed, forming a trap to prevent the gas from es- 
caping into the tunnel. To the top branch of the tee a 
tight tin pipe was connected and extended along 
the somal to the shore shaft, and thence out into 
the open air. The gas all passed out a this 
pipe, and was discharged outside of the buildings. 
At first the contractor tried to make use of the gas 
by burning it in the furnace under the boilers and 
in a stove, but the intense heat warped the iron so | 
badly in a few days that the pipe was disconnected 
and extended outside of the building and the gas | 
set on fire, where it continued to burn until the | 
work was finished and the pipe plugged at the} 
bulkhead. 

The workmen were never afterward troubled 
with gas, and the flow of sand ceased entirely. The | 
two bulkheads were 832 feet apart, and it became 
necessary to abandon that length of completed 
tunnel and connect the two sections by buiiding a 
new piece of tunnel around the er 

The broken piece of tunnel in settling inclined 
toward the east, the side where the water first ap- | 
peared, and in building the connecting piece of | 





tunnel the line was carried about 73 feet west and 
parallel to the old line; the clay on this line wasall | 
that could be desired and the two sections were | 
soon connected again. To avoid as much as pos- | 
sible any loss in discharge on account of friction | 
at the several curves, the face of the brick work | 
at each of them was covered with a thin coat of | 
cement mortar of = sufficient thickness toeven up | 
the inequalities of surface; this made a very smoot 
surface for the flow of water and added materially 
to the strength of the work. Several other places | 
in the tunnel where bad ground had been 

were coated in the same manner. The tunnel was 
originally designed to run in a straight line be- 
tween the two shafts, but for reasons already 
mentioned several curves had to be introduced, the 
lines between which were straight and parallel to 
original line. The point of connection was at one 
of these curves, so that there was no danger of the 
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ends lapping each other in coming together. If 
the original plan had been carried out, it was.de- 
signed to sink a pipe from the surface line down to 
the tunnel at about 300 from the shore shaft. and 
plumb down from the surface, giving a line of 
that length to project the line of the tunnel from, but 
before that had been done it became necessary to de- 
viate froma straight course,and in doing so an oppor- 
tunity was afforded to make the connection at an 
angle, and to avoid the expense and risk of sink- 
ing and protecting a tube in the lake. It was then 
determined to use as a line to project the tunnel 
from as long a line as could be obtained by plumb- 
ing down the shaft; the line thus obtained. was 
only 7 feet and 4 inches long, and was plumbed 
down from the surface to the bottom of the tunnel, 
a distance of 76 feet, the length of tunnel built 
from this line was 3,952 feet. 

At the lake end a line 18 feet and 6 inches in 
length was obtained to work from, by faa 
down the shaft a distance of 110 feet, and down a 
tube driven from the surface through the arch of 
the tunnel just back of the shaft; from this line 
about 2,700 feet of tunnel was built. When the 
connection was made the two lines were found to 
be 5 feet and 7 inches nearer ther, measured 
at right angles, than they should have been, but 
when the insignificant length of the lines worked 
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In making the preliminary borings, care was 
taken to keep away from the proposed line of the 
tunnel and different borings were made alternat.- 
Vy upon opposite sides of the line and about 150 
feet from it, the object being to ascertain the gen- 
| eral character of tne et this was found to be 
| 80 uniformly good in all the places tried.that the pre 
' sence of any unfavorable material was never sus 
| pected until the soft clay was entered. 
The workmen were at one time very much 
alarmed by a moving mass of ice striking and 
|bieaking upon stationary ice nearly-over where 
| they were working ; aoe supposed it had grounded 
‘and was ploughing up the clay over them, and fiom 
\the loud noise made, believed that the tunne! 
|could not be more than 5 feet below the water. 
| some of —— started for the shaft but were 
| stopped by thé foreman and persuaded to return 
to their work and he finally succeeded in con- 
vincing them that there was not less than 30 fect 
of clay over any of the tunnel. 
Subsequently the surveying party bad an oppor- 
_ tunity of listening to the noise made by the pas- 
| sage of a steam barge and a large raft of logs, the 
| puffing of steam, the turning of the wheel in the 
| watey, the rattling of the chains binding the logs 
| together, and the noise made by the logs rubbing 
| and striking each other was as distinctly heard as 


from the depth to which they were transferred, | if only a few feet away; the tunnel at this point 


and the number of angles, are considered the re- 
sult was no worse thon might have been expected. 


| As the connection was made at anangle, the‘error 


was of no consequence to the work. 

The tunnel, from the shore shaft to the point 
where the connection was made, was built on an 
ascending grade, the elevation at the outer end 
being 214 feet greater than at the shaft, the plan 
being to continue an ascending grade to the inlet 
shaft; but the soft material met with in sinking 
the inlet shaft prevented the carrying out. of this 
plan, and the tunnel had to be commenced at a 
—— depth, as already stated. than the shore end, 
orming, at the point of connection a summit ele- 
vated above the bottom of the shore end just -half 
the diameter of the tunnel. To dispose of the air 
that would naturally accumulate at this summit 
and prevent the tunnel from filling, a %{-inch gas- 
pipe was extended along the top of the arch from 
the highest point to the inlet shaft and thence to 
the floor of the crib. 


To facilitate the movement of materials out of 
and into the tunnel, a rail track was laid through 
its entire length; the cars used held about 20 cubic 
feet of clay each or 400 brick, and in the shore 
section were drawn by small mules. At distances 
about 1,100 feet apart, the tunnel was enlarged to 
6 feet 4 inches diameter for a distance of 50 feet to 
60 feet. This enlargement allowed the laying 
down of two tracks, and gave just sufficient room 
to pass two trains of cars. The custom was im re- 
moving material from the turnel to make up a 
train on the turnout nearest the face of the work, 
the workmen pushing a full car from the face to 
the turnout and returning with an empty one. As 
soon as enough cars had been filled: to make up a 
train they were hauled to the shaft by a mule and 
then raised by an elevator in the shaft to the sur- 
face. In taking materials into the tunnel the 


| train of cars.was drawn to the outer turnout by 


the mule, and from there the cars were pushed to 
the face one at a time, as needed by the workmen. 
The — and sand ad the = tap a woo 
dry, in parts, and sent in to the face, 
et walar was added as the mortar was needed. 
The water used was conveyéd down the shaft and 
along the tunnel to the face through a gas-pipe, 
which was penne in oe ee vanced. The 
avera rogress made per day when no extraordi- 
nary © lerreption occurred was 9,5, feet. The 
monthly ones for 20 months was *; feet. 
The greatest length built in one month was 428 
feet, and during one week 111}$ feet was com- 


—o All of these averages and distances are 


or work done in one section of the tunnel. 
For the purpose of ventilating the tunnel an 8-inch 
tin pipe was_extended down each shaft and out 


| through the tunnel to the face. Air was forced 


through these pipes by blowers driven by separate 
engines and so long as the joints in the pipes could 
be kept tight the air in any part of the tunnel was 
good; for a of the distance wooden box pipes 
were used; but they were soon removed, as it was 
found impossible to keep the joints tight, and tin 
pipes were substituted. \ 
Many items of interest were noted during the 
time the work was in progress, one of these was 
the discovery of what appeared to be the channel 
of an old water course, probably the ancient out- 
let for a stream draining a valley very similar in 
outline to the Cuyahoga Valley. This channel is 


now filled with soft clay and is from 60 to 80 feet | 


below the present bed of the Cuyahoga river. It 


was twice crossed by the shore section of the tun- | the fixtures or appliances furnished b 


nel, and was followed for some distance by the 
lake section, the crib resting partly upon it. 


was 80 feet below the surface of the lake, the 
| thickness of the clay being 45 feet and the distance 
| from the shaft about 1,000 feet. On another oc- 
| casion when working near the same place in the 
| tunnel, the same party heard distinctly the falling 
‘of rain drops on the surface of the lake over them. 
It was only when the lake was very still and dur- 
ing heavy showers that it could be heard. 


CASUALTIES. 


When the shore shaft had been excavated to 
within four feet of its proper depth a heavy flow 
of gas was met with coming up from the bottom, 
carrying with it just enough water to indicate by 
its bubbling the presence of gas. This -happened 
ona Saturday evening just as the men were 
quitting work. On the following Monday morn- 
ing Thomas Jackson, the foreman, and James 
Cribbens, a miner, started to go down the shaft in 
a bucket. When about half-way down Jackson 
struck a match, causing a fearful explosing of the 
gas, that threw Cribbens out of the bucket to the 
bottom of the shaft, a distance of nearly 40 feet, 
and set fire to the clothing of both of them. 
Jackson afterward descended to the bottom of the 
shaft and brought Cribbens up, though fatally 
burned himself. The next morning Cribbens died 
from injury to the spine. Jackson lingered for a 
little over two weeks, when he died from the effects 
of his burns. Two other men who were standing 
near the shaft were severely though not danger- 
ously burned. Both of them soon recovered. One 
of these men had a most miraculous escape from 
death. At the time of the explosion he was stand- 
ing ona plank that lay across the edge of the 
shaft, and was blown up about 12 feet. Before 
falling again, a plank from a dump platform over- 
head fell across the shaft directly under him, upon 
which he fell, alighting in such a position that he 
could cling to it and save himself from falling to 
the bottom of the shaft. 

Jackson was an old miner, and had worked from 
boyhood in English coal mines. He was fully 
aware of the fatal consequences that would result 
from setting fire to the gs, and frequently cau- 
tioned the men working for him not to smoke in 
the shaft. He said before he died that he conld 
not account for his rash act, knowing as he did 
that the shaft was filled with gas. 

William English, a laborer on the crib during its 
erection in the lake, fell from the top of the wall, 
striking his head on the edge of a lighter that lay 
alongside, fracturing his skull, from the effects of 
which he died in a few hours. 

James Charters, a topman at the crib, whose 
work was to dump the earth from the cars into 
the lake, disap , unseen by any one, and is 
supposed to have fallen off the crib. The bottem 
of the lake at the ous in the crib was dragged, 
but his body was never fcund. Three men were 
drowned at different times while going from shore 
to the crib in small boats—namely, Charles Hamp- 
son, bricklayer, drowned by upsetting of boat near 
shore; James Sullivan, laborer, fell out of a boat 
while going to the crib in tow of a tug; Michael 
Coyle, laborer, jumped overboard to recover an 
oar, and disappeared before the others in the boat 


could reach him. 
that the lives of any 





While it is deeply regretted 

/of the workmen employed should have been sac- 
| Tificed, it is due to the contractor to state that no 
injury was done to any one on account of care- 
lessness or want of proper precaution on his part 
| or that of his agents, or from the failure of any of 
him for 
the work. * On Jan. 18, 1871, the engine 
and buildings at the shore shaft were 





| doing 
| house 
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injured, 


burned down, and the mma badl 
eavy loss to the 


causing considerable delay and a 


contractor. 

Immediately after the explosion in the lake sec- 
tion of the tunnel, Mr. Joseph McDonell, a brother 
of the contractor, and superintendent of the work 
for him, in company with George Dennon, fore- 
man, started into the tunnel to ascertain the extent 
of the damage and to learn whether it would be pos- 
sible to continue the work. Before starting they 
tried to trim and put in order a safety lamp, kept 
for use in just such emergencies, but could not 
get it to work to their satisfaction, and so started 
with open lights. When they had reached a dis- 
tance of 2,400 feet from the shaft their lights came 
in contact with the gas, causing three distinct and 
separate explosions, following each other in quick 
succession. These explosions were indica on 
the crib by clouds of dust and rubbish being 
thrown up, and by the lifting of the cage in the 
shaft. The lights carried by the two men were, of 
course blown out, and they were obliged to grope 
their way back, nearly a half-mile, fh the dark, to 
the crib. When they were brought to the surface 
they were found to be severely burned, not only 
on the exposed parts of the bodies, but on their 
backs, shoulders and arms by the burning of their 
clothing. They suffered intensely from their in- 
juries for several weeks, but with skillful treat- 
ment recovered and worked in the tunnel until it 
was completed. 

The contractor, A. A. McDonell, is deserving 
of the highest praise for his energy and determi- 
nation to overcome all difficulties, and for the 
faithful, substantial and satisfactory manner in 
which he executed a work demanding at all times 
the utmost care and watchfuiness. The faithful 


manner in which Joseph McDonell carried out the | 


directions given him, and the courage and per- 
severance displayed under the many and tryin 

difficulties and dangers attending the work unsuited 
and received the commendation of your Board. 
The Messrs. Delamater, contractors for building 
and placing the crib in position, completed their 
work in a manner creditable to themselves and 
acceptable to the city. 

Before the plans were prepared T. R. Scowden, 
hydraulic engineer, then of this city, was appoin 
consulting engineer, which position he filled until 
the work was well advanced. While the plans 
were being prepared he was frequently called upon 
for advice, and upon their completion gave them 
his approval. 

Through the kindness and courtesy of Mr. 
Chesbrough, City Engineer of Chicago, your en- 
gineer had ready access to the plans, estimates and 
other papers relating to the tunnel at that city; 
and also received from him imformation and 
advice that was of great service in the prosecution 
of the work. The favors so aes and freely 
extended are hereby gratefully acknowledged. 

In the annual report to your Board for the year 
ending April 1, 1869, an estimate of the cost of 
the proposed tunnel was presented, amounting to 
a total sum of $325, This sum _ included 
every item of cost to complete the tunnel and 
make the connections with the old aqueduct. The 
work had all been done as contemplated and the 
expenditures have been as follows: 
OE ao te cant dnd pe caceskesscopsascheseesens cas 
Lake crib, including dwelling, light-house and 


$173,237.94 


SIRS 5 op clits cb cedeces a ccnbbecess dons ae 109,666.63 
Fis’ pxnderinangcbgcotny decasdn tines ce 7,878. 
Inlet shaft in lake............ sgstiene: \Gibatetss 10,308.69 
Connecting with old aqueduct at lake shore and 

new e house, including ee 10,097.76 
Inlet extension ac’t, including all incidental ex- 

pense and engineering...............-----+.-0+5 9,362.64 

a irs asnd sib055 bi ghee es ites diac $320,351.72 


The following communication giving the result 
of comparisons of the quality of the water fur- 
nished be the city before and after the completion 
of the lake tunnel shows a most gratifying im- 
provement since the supply has been drawn from 
that source, and that the water now furnished is 
exceptionally pure. JOHN WHITELAW, 
Superintendent and Engineer. 
Feb, 27, 1875. 
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PROGRAMME OF THE PITTSBURGH MEETING. 
Local Committee of Arrangements.—Wm. Metcalf, 
Chairman 


Finance Committee.—James Park, Jr., Win. P. Shinn, 
Wm. Metcalf. 

Committee on Transportation,—Wm. P. Shinn, F. B. 
Laughlin, H. E. Collins. 

Committee on Refreshments.—Johbn H. Ricketsou, 
M. , John L. Gill. 

Committee on Directory.—Wm. Kent. 

Secretary and Treasurer.—Jos. D. Weeks. 

The above Committee have adopted the follow- 
ing schedule : 

TuEspay.—Sessions for reading and discussion of 
papers at 3 p. m, and 7:30 p. m. 


‘commission was ay: 


| *Abstracts by the 
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WEDNESDAY.—Boat excursion at 8:30 a. m., continu- 
ing until 6:30 p. m. During this excursion several of 
the industrial works located on the river will be visited, 
and also the Davis Island Dam, if the stage of water per- 
mits. Evening session at 7:30. 

THurspay.—Excursion by the Allegheny Valley Rail- 
road, from 8:30 a. m. to 4 p. m., visiting industrial 
works and City Water-Works located on that line of 
railroad. In the evening there will be a reception at the 
house of Mr. Wm. P. Shinn (situated in the suburbs of 
the city) of the members and ladies accompanying them. 

Fripay.—Closing session, from 9 to 12 a. m. Soeur 
sion by Pennsylvania Railroad and Baltimore & Ohio 
Railroad, from 2 to 6 p.m. Inthe evening there will 
be a subscription dinner. 


SaTURDAY.—Members have the choice of two excur- 
tions arranged for this day, viz. To the oil regions of 
Butler County, via West Pennsylvania Railroad, Parker 
& Karns Cit ilroad (narrow gauge) and returning via 
Allegheny Valley Railroad; or to the coke regions in 
the vicinity of Cornellsville ria Baltimore & Obio Rail- 
road. Members will be returned from both these excur- 
sions in time to take the trains East and West. 

Arrangements have been made with the propri- 
etors of the Monongahela House and Seventh Av- 
enue Hotel for reduced rates of board to members. 
The head-quarters of the Council of the Institute 
will be at the Monongahela House. The meetings 
of the Institute will be held at the rooms of the 
Western Iron and Nail Associations, No. 77 Fourth 
avenue. The members and associates of the Insti- 
tute will be provided with badges by the Commit- 
tee of Arrangements. The local members will be 
designated by a blue ribbon attached to the metal 
badge; the active members of the Committee of 
Arrangements will be designated by a red ribbon 
attached to the metal badge. Arrangements will 

be made for ladies accompanying the members to 
participate in all the excursions. 
The following papers have been announced: 
Fire-brick Stoves, by J. M. Hartman, Philadel- 
| phia; Hygiene of Mines, by Dr. R. W. Raymond, 
| New York City; Catalan Forges of Northern New 
| York, by Prof. Thomas Egleston, New York City; 
| The Classification of the Original Rocks, by Thos. 
| Macfarlane, Wyandotte, Mich.; A Combined Cyl- 
| indrical Shader and Section Liner, by Prof. J. H. 
| Harden, Philadelphia; A New Revolving Spiral 
| Screen, by Prof. E H. Harden; The Geologic Age 
| of the Oil Sands, by H. Martyn Chance, Philadel- 
hia; Petroleum and Artesian Wells, by C. Henry 
ney, Philadelphia; Phosphorus in Bituminous 
Coal, by Andrew 8. McCreath, Harrisburg, Pa. 
_ The discussion of Dr. Dudley’s papers on Steel Rails, 
| begun at the Baltimore meeting, will be con- 
| tinued at this meeting. At the request of the resi- 
| dent members in Pittsburgh, Mr. Wm. P. Shinn 
| has prepared a paper on Statistics of Pittsburgh 
| Manufactures. 
Members going to the meeting from the East and 


North can obtain orders for excursion tickets at re- | 


duced rates, over the Pennsylvania RaiJroad, from 

| the undersigned. Trains leave New York at 9a. m., 

6 and 8:30 

a. m., and 6:30, 9:10 and 11:45 p. m. e fare from 

| New Yerk and return will be $18.75; from Philadel- 
pia and return, $15. 

Tuomas M. Drowy, ernie 
LAFAYETTE COLLEGE, Easton, Pa., April 30, 1879. 
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| THE TESTING OF PIPES AND PIPE-JOINTS IN 
THE OPEN TRENCHES, WITH A DESCRIP- 
| TION OF THE OSSETT WATER-WORKS.* 





BY M. M’C. PATERSON, ASSOC. INST. C. E.— 





The question of water supply is divided into 
\three heads. First, the conservation of — 
and known sources; secondly, the discovery an 
utilization of new and unknown sources; and, 
thirdly, the efficient and economical management 
| of the water already under distribution. 

Under the third head is classed the present 
paper, in which the author lays no claim to orig- 
}inal discovery. He simply wishes to draw the 
attention of those concerned to certain facts which 
have come within his own experience, and by 
discussion thereupon to arrive at some practical 
result. 

Though no paper upon this subject has, to the 
author’s knowledge, hitherto a before the 
Institution, the pore ag ae —_ of se- 
curing good pipe conduits requent n re- 
feaselt to by hydraulic engineers in Aeonatons 
upon winie-onie, and it is admitted that a large 
amount of silent and invisible leakage from the 
mains accompanies most systems of water supply. 
Among instances of the evil effects of leaky mains 
may be cited Liverpool, where the consumption: of 
117,425 persons was reduced from 382.12 ons to 
15.97 gallons per head per duy by the repair of 
leaks, discovered by the waste-water-meter system 
adopted by Mr. Deacon; Vienna, where a special 
inted to rt upon the 
failures in the main line of conduit to that city: 

author of a paper read before the Insti- 
tution of Ciyil Engineers, London, Eng. 


. m.; trains leave Philadelphia at 11:45 | 
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and Lewes, in Sussex, where an outbreak of fever 
has been traced to this cause among others. 

The experience of most engineers engaged in 
this branch of the profession confirms these views, 
the difficulties being the impossibility of obtain- 
ing perfect workmanship in the joints, and perfect 
scrutiny of each pipe; and further, if these could 
be had they would form no safeguard, inasmuch 
as many hidden defects in pipes are only proved 
after the caulking of the joints and the application 
of the water pressure, as demonstrated by the ex- 
perience gained at Ossett. Examples, therefore, 
are common, where accidents to conduits, beyond 
the control of those in charge, cause much damage 
to the public, and anxiety and unjust blame upon 
the engineer. 

It is proposed to show that, by systematically 
testing, under proper supervision, the pipes and 
pipe-joints in the open trenches, a genuine safe- 
guard will be found. 

The Ossett water-works were carried out by the 
Local Board of the district of Ossett-cum-Gaw- 
thorpe, a woolen-manufacturing town on the 
River Calder, in the West Riding, containing 10,- 
000 inhabitants, and lying upon the Coal Form- 
ation, in which no proper supply of water was 
available. The author's scheme was accepted in 
1874; gener gues powers were procured in 1875, 
and the works were carried out in 1876-7, at a cost 
of £16,707. 

The supply is ee in bulk from the Batley 
Corporation, and is delivered through meters fixed 
near the Staincliffe service-tank of that body, at 
the price of 8d. per 1,000 gallons, in a scale of 
quantities graduated according to the anticipated 
needs of the population. The water is gathered 
on the Millstone Grit Formation, near Holmfirth, 
on the borders of Cheshire, about 15 miles south- 
west of Ossett, by a system of reservoirs designed 
by Mr. Bateman, President, Inst. C. E. 

The Ossett works consist of a line of pipe-con- 
duit, a covered service-tank, and high and low 
level distributing pipes. 

The conduit is of 10-inch cast-iron socket pipes, 
about 3 miles long, having a fall of 56 feet, and is 
designed to convey 500,000 gallons per day, or 20 
gallons per head for the domestic and manufa tur- 
ing purposes of a population of 25,000. The maxi- 
mum working pressure is 360 feet, or 156 Ibs, per 
square inch, extra thickness of metal being pro- 
vided where the head, or water column, exceeds 
200 feet. Sluice and air valves are provided, and 
the whole conduit was tested at suitable intervals 
while the trenches were open. Kennedy's meters 
are used at each extremity of the conduit. 

The covered service-tank holds slightly over 

| 1,000,000 gallons, and is distant 2 miles from the 

centre of Ossett. The mean internal dimensions 
| are—108 feet long, by 100 feet wide, by 15 feet deep. 

The bottom is of cement concrete,rendered with ce- 
cement mortar; the sides of blocking-faced and rub- 
ble masonry retaining puddle walls. The whole area 
_isarched with brick ond concrete, turned on cast-iron 
| girders, supported by sixty-three pillars of the 
| same material, and covered with earth. Theinlet 
| outlet (high and low level), and overflow and dis- 
| charge pipes, are so arranged that the whole dis- 
| trict can —— without the reservoir, either 
| through the high or low level mains, or each level 
| by either main; and reflux valves are inserted on 
| the inlet pipes, to prevent the emptying of the tank 
| from an accident to the conduit. 

The system of distribution is divided into two 
levels; the high level supplying one-sixth, and the 


| low level supplying five-sixths of the popniation. 


| The total length of the pipes in the contract was 
20,289 yards, varying from 9 inches to 8 inches in 
| diameter, the whole being of the ordinary socket 

kind, with lead joints widening inward, so as to 
| form a wedge joint incapable of being drawn. 

Sluice valves are laid at the junction of each street, 
| both on the main and on the branch. Hydrants 
| are put down every 100 yards; air valves. where 
| n : and discharge or scouring pipes at every 


depression or dead end. The whole of the 
wane tested as before. — 
| The author’s attention was drawn to the subject 
| of testing the pipes by some remarks made at 
| a Local Government Inquiry by Major Tulloch, R. 
| E.; and a clause was introduced into the specifica- 
| tion for pipe-laying, empowering the engineer to 
test the mains after jointing, in the open trenches 
—which, with the exception of about two hundred 
and eighty-eight pipes, was done throughout. 
The testing #pparatus consisted of a common hy- 
draulic-ram pump carried in a wheelbarrow, a few 
feet of strong hose, and’ a blank flange,. provided 
with an inlet for water and an outlet for air. The 
blank flange was attached to the socket of the end 
and uppermost pipe in any length, by a wrought- 


iron c and screw-bolts; a pad or cushion of 
wra i hemp, with a cast-iron core, being used 
for the joint. The water was chiefly obtained 


| from the source of supply. The pressure applied 
iwas 50 per cent. above working pressure (not 
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being less than 50 Ibs. per square inch), and the 
length tested varied from 60 to 500 yards, the 
average duration being about two hours for the 
small sizes, and five hours for the 9-inch and 10- 
inch pipes. ‘The inspector, Mr. Marriott, kept an 
exact record of each test, showing the diameter of 
pipe, the number of test, the date, the number of 
pipes in each length, the pressure applied; and 
finally, what was of the greatest importance, 
precise details of the character of every failure. 
either in the casting or in the joint. From this record 
an analytical table was carefully drawn up, whence 
is obtained the following summary, showing the 
percentage of failures of the aggregate of all 
sizes— 
No. of failures 
Total joints tested .ee. 7,763 244 
straight pipes tested. 7,249 104 1.43 
special = 514 50 9.72 
These results are, so far as the pipes are con- 
cerned, solely attributable to concealed defects in 
the castings, discoverable only after caulking, and 
while under pressure. Change of weather or other 
adventitious circumstances did not enter into the 
cause although the risks might be lessened by the 
employment of the best known,methods of casting, 
which it is the object of such systematic testing to 
insure. 


Percentage. 
3.14 


£ 
the testing engine and repairs was.... 20 
testing the mains wer 

= * repairs during testing .19%5 9 1 

The whole of the last item fell upon the con- 
tractors who supplied the defective castings. The 
practical res.lt has proved most satisfactory. The 
repairs upon the line of conduit since January, 1877, 
have been nil, and those on the distributing mains, 
since taken in hand by the Board, in January, 1878, 
have cost about £5. 

The author’s conclusions are: 

1. That the usual mode of laying cast-iron sock- 
eted pipes without testing after jointing, and in 
the open trenches, does not give sufficient security 
against leakage. 

2. That by such testing the desired security may 
in most cases, if not in all, be obtained at no great 
inconvenience or cost, 

3. That all pipes, special pipes included, should, 
if possible, be tested before leaving the foundry. 

? That the value of the principle of casting 
pipes with the sockets downward is confirmed, 
although it affords no absolute security against de- | 
fective sockets. 

5. That systematic testing after jointing will 
tend to improve the quality of both casting and | 
joints, the cost of each failure being thus largely 
increased, and falling upon the contractor at fault. | 

6. That the public will be further secured | 
against accidents to pipe conduits, with their | 
attendant evils, viz., the cost of repairs, the loss of 
water, the interruption of supply, and the in- | 
draught of gas or other foul air at leaky points 
when the pipes are empty.* 

——_ > o-oo 


PUMPING BY CONTRACT. 
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The cost of 
oo 8 10 


The operation of injunctions, the demand for 
plenty of good water, and the necessity for the dis- 
posing of sewage otherwise than by turning it into 
the nearest running stream,-have compelled rural 
sanitary authorities to. undertake mechanical en- 
gineering work which, in but too many cases, they 

,ossess no special fitness for carrying out. 


sewage shall be pumped to considerable heights, or 
that water shall be raised from, not unfrequently, 
very deep wells. The gentlemen who carry into 
practice the requirements of sanitary authorities 
are, save in large cities, almost invariably survey- 
ors; that is to say, they practice only a very limited 
branch of the profession of civil engineering. It is 
no disparagement to these gentlemen to say that 
they are usually profoundly ignorant of mechani- 
cal engineering. The special training which they 
have received fits them for laying out roads, de- 
signing small brick or stone bridges, superintend- 
ing the construction of sewers, and supervising the 
operations of local builders. — But of all that per- 
tains to the application of power to the perform- 
ance of a given task they know nothing, and, until 
very recently, they were expected to know nothing. 
Under these circumstances trouble occurs now and 
then, and much money is wasted. There is no 
higher engineering authority available than the 
town or district surveyor, and it*is very unfair to 
call upon him to discharge functions which properly 
belong either to civil engineers of a superior type, 
or to the mechanical engineer strictly so called. It 
is highly desirable that some change should be 
made in this position of affairs. In order to decide 
what direction the change should take, we may, 
with advantage. consider more minutely how the 
present system works 

We may take as an illustration a town of, say, 


* In the original paper are given the record of tests, the 
analysis thereof, and a schedule showing the details of the 
pipes. 


| the 


Thus it |: 
happens that small towns find it indispensable that ' tunately the remedy cannot always be adopted. 


| severe economy which is so indispensable. 
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10,000 inhabitants. For years and years the good 
folks who live in it have been content to drink the 
water obtained from their own house pumps, and 
to let their sewage run into a small river close by. 
Suddenly an injunction is issued, and they find 
themselves compelled to keep the sewage out of 
the river. After much delay and trouble the only 
available spot for a sewage farm is obtained, and 
the borough surveyor has straightway to design or 
to get out the specification for pumping machinery 
powerful enough to ‘lift at least 100,000 gallons of 
sewage per day to a height of perhaps, 50 feet, and 
deliver it a couple of miles off. en it is dis- 
covered that the water supply is bad, and wells 
have to be sunk, and water pumped perhaps from 
a depth of 100 feet, or even more. he new su 
ply of water raises the quantity of sewage to * “000 
gallons per day. Coal is dear, and economy in its 
use is netted, The machinery must be good, and 
of atype which will not break down. The sur- 
veyor, under the circumstances, becomes practi- | 
cally helpless, and the town council decides to call 
in the aid of a consulting engineer. Now consult- 
ing engineers of eminence do not care much for 
small things, and they prepare plans, the cost of ! 
carrying out which appals the townsfolk. Then 
there are stormy meetings, and town councilors | 
who have lived in harmony before, now fall out 
and become bitter foes. Months pass away and 
nothing is done; then action is taken once more by 
long-suffering riparian proprietors, and the law is 
put in motion to enforce theinjunction. Then ex- 
cuses are made, more time is asked for and granted; 
law costs are run up, and the town council decides, 
for the twentieth time, that ‘* something must be 
done.” Recourse is had once more to their own en- 
gineer. In other words, instructions are given to 
the surveyorto ask for tenders for the requisite 
machinery. Engineers in return ask for a specifi- | 
cation, and get the mere ghostof one. Sometimes 
the surveyor is more ambitious, borrows a specifi- 
cation from some one else, cuts down, alters, and 
modifies to suit the new-conditions, and produces a 
a Frankenstein, which never afterward gives 
iimor the sanitary authority a moment's peace. | 
Finally, tenders are sent in. No one knows pre- | 
cisely what is included in them; no one can tell | 
whether the prices are too high or not high enough, | 
and the lowest tender gets the contract. In but! 
too many cases a whole host of extras come up 
afterward, and the history of the transaction ends 
in a lawsuit in which the rural sanitary authority | 
is beaten, and the townspeople have to pay large | 
sums. Much money, too, has been borrowed, and | 
end of the matter is, that the rate-payers get | 
unsatisfactory work for which they have paid | 


| about three times the proper price, while at least | 


twice as much money has been spent as would | 
have sufficed to drain the town, dis of its sew- | 
age, and supply it with water, had the necessary | 
operations been properly carried out. It may be | 


_said that we have drawn too highly-colored a pic- | 


ture. Nothing of the kind. Instancesinnumerable | 
will suggest themselves to our readers in every part | 
of Great Britain where even worse has occurred | 
than anything at which we have hinted. 

The most obvious remedy for all this waste of 
time and money is of course the appointment of a | 
competent engineer, and the supercession of the | 
surveyor-whenever a town has to be supplied with | 
‘new water-works, or is called upon to dispose of 
its sewage under conditions of difficulty. Unfor- | 


i 


Engineers of the requisite type require and are en- | 
titled to liberal payment. After the works are | 
finished their services would not be needed, and | 
would indeed, be too costly. But competent engi- | 
neers would not consent to accept appointments as | 
borough engineers fer one year only, and even if 
they did their interest in the town would be but 
temporary, and they would hardly practice that 
Some | 
other expedient must be found, and that which we 
are about to suggest could, we think, be adopted | 
with much direct advantage to all parties. Let the 
sanitary authority first obtain from a thoroughly 
competent engineer a generalscheme of, let us say, 
water supply. Nospecification or quantities would 
be required,and a single fee would suffice. If sewa 
has to be dealt with, then let the required land be 
obtained, and arrangements made to deliver the 
sewage at a certain point in or near the town. The 
next step taken by the authorities will be to adver- 
tise for or otherwise seek for tenders from some 
person or persons who will undertake to deliver the 
whole of thé sewage on the farm for, say, 21 years, 
for a fixed sum, to be paid quarterly or half-yearly. 
If water supply is concerned, then in the ‘same way 
let the town councilors or rural sanitary authority 
say: ‘* We want a well sunk in such and such a 
place, and so many thousand gallons pumped from 


it per day into a reservoir, we paying annually for | 


this work such asum as may be agreed upon.” 
, Under these conditions the rate-payers would know 
}exactly what expense they were about to incur, 


at the offer. 


_were lighted ina 


‘and no money would be wasted. Whether the’ ment was very successful. 
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machinery employed was economical or not would 
be nothingto them. The contractor would have 
to give sufficient security for the performance of 
his contract, and heand-he alone would suffer if 
his machinery was not what it ought to be. Again, 
the townsfolk would not have to borrow money. 
The contractor would have to find the necessary 
capital, which he would have little difficulty in 
doing on the security of his contract with the 
town. It must be clearly understood that all that 
we are now saying is intended to apply only to 
small towns, and not to cities, Al we are dis- 
posed to think that once the system came into 
operation, and was found to work well in a few 
small cases, its range and scope would be extended. 

It may be said that this would be all very well 
for the town, but that no contractors could be 
obtained. This argument has no sound founda- 
tion. There are many eminent mechanical engi- 
neering firms who, we have no doubt, would be 
well pleased to do any amount of pumping by con- 
tract, finding all the requisite plant and appliances, 
which wool either remain their own property, or 
revert to the town after the lapse of years. It is 
true that the firms possessing the necessary capital 
are not numerous. But it might be quite possible 
to form a company with the necessary funds which 
would undertake any amount of pumping in any 
vart of the kingdom, and all parties would profit 
Le the transaction. The idea is simply an exten- 
sion of what takes place daily. Companies on a 
very small scale are constantly called into existence 
to supply water, not only to towns. but even to 
villages. If acompany undertakes this work for 
one town or village, why not for several? The ad- 
vantage derived by the towns under such condi- 
tion is very obvious. Townspeople are no more to 
be expected to carry out engineering works than to 
steer - drive locomotives, or manceuvre 
armies. hey want work of a particular kind 
done, and experience shows that they can get it 
done cheaper and better by contract than in any 
other way. Contracts are let for sweeping and 
watering streets, and for lighting towns, why not 
for pumping sewage or fresh water? In almost all 
cases it is found better to obtain gas from a com- 
pany than in any other way. What are known as 
corporation gas-works are not invariably so suc- 
cessful that they should be universally adopted. 
The advantage of the arrangement to engineers 
would be that much work would be done which 
ought to be done, and which is not done now, be- 
cause townspeople do not know how to begin, or, 
having begun, where they-willstop. We may say, 
by way of warnin > that what.are known as local 
companies are seldom very successful. We might 
cite instances where water-works, for the supply 
of towns, established by local companies have had 
to be taken over by the corporations. The truth 
is that such companies have no special knowledge 
of the subject, while their operations are conducted 
on too sinall a scale to.permit them to pay ade- 
quately for proper professional aid. But a company 
or companies, to say. nothing. of individual engi- 
montag firms who pumped by contract, not in one 
town, but perhaps in twenty, could afford to pay 
for the best valent and professional skill saimhdble, 
and the experience which would be acquired would 
supplement this with manifest advantage. The 
general benefit to the country would be large; be- 
cause the operation of the system of pumping by 
contract would be to relieve a multitude of small 
towns and villagesfrom the dreadful necessity of 
borrowing money. When it becomes known to 
rate-payers that £10,000 or £20,000 must be bor- 
rowed, or perhaps much more, and that a charge 
of one or two thousand pounds a year will be laid 


| on them besides,. they shrink from carrying out 


engineering operations which are really necessary. 
Let them understand that they will have to pay 
only a fixed sum yearly, and that is the end of the 
matter, and in nine cases out of ten those who are 
‘in difficulties about sewage or water would jump 
The scheme has, indeed, worked so 
well in certain cases that its extension appears to 
be very desirable.—The Engineer. 
a i. 


MECHANICAL ENGINEERING. 


A compliment to the Hancock Inspirator has 
just been awarded to it by the English Govern- 
ment ordering a number of the machines. 


The electric light has been successfully intro- 
duced, at a cost of 215 pence per light per on , in 
some of the mines of Germany, notably that of 
Wattenschied. 


On the evening of April 3 the electric light was 
employed to light the inside of the Edgware-road 
Station of the Metropolitan Railway, London, Eng. 
By the aid of one powerful light, reflected upon 
the roof of the station, the entire interior was well 
illuminated. The gas-lights were all turned out, 
and the platforms and other parts of the station 

villian lant manner. The experi- 
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Inthe U. S. Circuit Court of Philadelphia, in the 
case of Daniel Hoffman vs. Alfred Young, a motion 
to dissolve a preliminary injunction, which re- 
strained defendant from the construction of a tripod 
head for surveying instruments, there was further 
argument and the injunction was dissolved, on the 
ground that the device for leveling the instru- 
ment was substantially the same as the Postarelli 
patent, and that for horizontal adjustment was an 
exact copy of the William J. Young patent, ‘and 
that there was a mere aggregation of the two in 
the one instrument, and, for that reason, there was 
no invention. The preliminary injunction had 
been granted by Judge Cadwalader. The case is 
yet to be heard on bill, answer and proofs ; also on 
a cross bill which raised the question of the 
patentability of the Hoffman tripod head. 


LIGHTING HOLBORN Viapucr.—Colonel Hay- 
wood, the Engineer to the City Commissioners of 
Sewers, has reported on the recent experiment in 
lighting the Holborn Viaduct by electricity. He 
states that the total cost of the experiment up to 
the 18th of February (64 nights) was £785. The six- 
teen electric lamps were lighted from sunset to mid- 
night at a charge of £5 per night, averaging seven 
hours. The cost per lamp per hour was over 10d. A 
gas lamp on the viaduct, including Eynting. extin- 
guishing and cleaning, cost £4 17s. 6d. per annum. 
It was a-light 4,300 hours annually, and the cost of 
each lamp per hour was but little over one farthing. 
The cost, therefore, of lighting the whole viaduct 
during the winter months by electricity would be 
14s. 3igd. per hour, and by gas 1s. 11444. per-hour, 
or by night of fourteen hours’ duration, £10 by 
electricity and £1 7s. 1!sd. by gas. Applying these 
rates to a whole year, electric lighting would cost 
about £3,072, and gas lighting £419. Electric 
lighting at the present charges was, therefore, 
about 71g times as dear as gas lighting.—Hnglish 
Paper. 

WrovuGut-IRon-TuBE Cars.—The National Tube 
Works Company, of Boston, Mass., have recently 
completed six Tiffany refrigerator cars for a 
Southern railroad, to be used in the transporta- 


tion of strawberries from Charleston, 8S. C., to this | 


city. They are the first of such cars ever built 
with a framework of wrought-iron tubes and steel 
rods, and as such we give place to a short descrip- 
tion of them: 

There are four iron sills to a car, each sill being 
constructed of three two-inch iron tubes or pipes. 
and the four sills are. bolted together with steel 
rods running across the car every 16 or 18 inches. 
The sides and top of the frame are of steel rods 
running cross-ways and longitudinally and firmly 
bound together. This substantially forms the 
framework or skeleton of the car. The Tiffany 
system of refrigeration includes wooden sheath- 
ing within and without, and the principle consists 
of three dead air spaces between and throughout. 
These air spaces have an additional protection by 
being paper lined. The doors are double, and have 
India-rubber bearings to make everything air- 
tight. The ice-chamber is on top, the car being 
nearly two feet higher than an ordinary freight 
car. The external appearance of these cars is not 
unlike other refrigerator cars, except that the iron 
sills referred to are not sheathed in with wood. 
The refrigerator-car business of this country is an 
immense one, and is rapidly increasing, both for 
local and export: purposes. e application of iron 
tubes and steel rods in the construction of such 
cars promises to greatly economize the business by 
insuring a much lighter car, greater carrying ca- 
pacity and longer life. 


EXPERIMENTS WITH THE ELECTRIC LIGHT AT 
Messrs. RANSOMES, Sims & HEAD, IPSWICH, 
ENGLAND.—Some interesting experiments with the 
electric light have been made at the Orwell works. 
The success achieved by Messrs. Ransomes, Sims 
& Head with their patent governor for securing 
regularity in the running of engines for generating 
electricity, has gained them a wide reputation, and 
they are just now executing an order for four 
engines and machines combined, for the Indian 
Electric Light Company, for use in India. For 
electric lighting, one of the greatest difficulties to 
contend against was the seme, Aone regularity in 
8 , and to secure this Messrs. Ransomes adapted 
their patent automatic governor expansion gear, 
which regulates the movement of the engine to 
such a nivety that the revolutions remain without 
any perceptible fluctuations. It is of t impor- 
tance to use a separate engine for each light, and 
Messrs. Ransomes have adapted four 6 horse-power 
engines for the Indian company. The electric ap- 
paratus is carried ona platform extending beyond 
the smoke-box of the engine, so that the whole of 
the machinery, motive power, and electric genera- 
ting and distributing a and the en- 
gines being portable, they are readily transpo 
from place to place. Gramme machines and 
Jablochkoff bougies are employed, Each can- 
die is equal to about 600 sperm candles and 
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six lights can be kept burning by one engine. 
To produce the light, the exciter machines 
make 1.200 revolutions per minute, and the divider 
1,100. The arrangement for carrying the electric 
machiaes was designated by Messrs. Ransomes, and 
the plan ad»pted is simple and effectual. The plat- 
form rests upon an arch of iron, firmly fixed to the 
engine; and to secure perfect tension of the driving 
strap, the machines are placed upona sliding-table, 
worked by means of a screw, which enables the 
man in charge toregulate them to the most exact 
nicety. This apparatus is constructed from the de- 
signs of M. Dollfus, Engineer tothe Indian Electric 
Light Company, who personally conducted the ex- 
periments. At the recent trial, the painting shop 
at the Orwell Works was lighted by six of the Ja- 
blochkoff candles, and was never lighter during the 
brightest summer day, The building is 126 ft. long 
by 24 ft. wide, and is ordinarily lighted by eighteen 
gas jets from the roof, which, it is needless to say, 
were quite eclipsed by the brilliant and steady light 
produced by the engine. Though six candles were 
used, three would be amply sufficient for lighting 
such a space. 


—e 
FOREIGN INTELLIGENCE. 


The locomotives of the Northern Railway of France 
now carry small clocks in front of the smoke-stacks to 
enable the engineers and station-masters to know the 

, ex ict arrival of a train. These clocks are all regulated 
by Paris time. 


A locomotive operated by compressed air is in use in 
Pensher colliery, near Durham. England, It weighs 14 
cewt., cost between £250 and 8300, and draws from two 
to three tons of coal along a level road at a speed of 
from six to eight miles an hour. It works on roads ris- 
ing one in fifteen, which is about as steep a grade as it 
should be tried on. 


The Mexican authorities have a good opinion of 
American bridge work. In a late address upon the pub- 
lic works of the United States, M. Malezieux, of Paris, 
complimented the American engineers upon their skill 
in building bridges of large span, and says that all 
other nations may borrow many useful hints from them 
in regard to the use of compressed air in laying foun- 
dations, 


The Port of Matamoras & Laguna Madre Railroad 
and Canal is now being constructed by Messrs. James 
R. Black & Co., of Philadelphia. As soon as this work 
is completed it will be the means of giving birth to an- 
other Mexican port on the, Gulf, to be called Jesus Ma- 
ria, and it will be some seyenty miles southwest of the 
mouth of the Rio Grande, e bar is to be dredged 
toallow vessels of a good draught of water to pass into 
a large harbor inside of the inl 
| this new port will be opened at the end of the year, if 
| not before. 


In the time of Julius Cesar, Lake Fucino, situated in 
the Apennines, about 50 miles southeast of Rome, and 
, some 2,200 feet above the level of the sea, was a source 
| of great annoyance. It received the rainfall of a large 
district, and was constantly varying in extent, fre- 
| quently destroying the labors of the tillers of the neigh- 


boring soil and ‘promoting disease. Julius Cesar there- | 


fore planned the drainage of the lake by a subterranean 
tunnel, but was killed before this could be done. In the 
intervening centuries since his death various speculators 


have proposed to complete the work, which at length | 


has been admirably carried out at the instance of the 
great banker Torlonia, at a cost of $10,000,000. The 
work has taken 24 years, and 35,000 acres of excellent 
arable land have been redeemed, on which the farmer 
can expend his labor without fearof inundation. As an 
engineering feat this ranks very high. 


my seems tw be particularly 
distinguishing itself in extension of its telegraph 
system. There are now no jess than 125 tele sta- 
tions and 5,000 miles of wire in operation ; +1, 
more in course of construction, and still. further exten- | 
sions are contemplated. The telegraph insulators made | 
| in a village cal 
such an excellent quality that orders for them have been 
sent from Europe. It is the first aim of the government 
to provide highways in all parts of the empire | 
before entering upon any generai system of rail- 
road building; but on the of July, 1876, a line of 
railroad, 48 miles in length, was completed between 
Hiogo and Kioto, and now a line has been commenced 
between the latter place and Ostu, and is e sted to be 
completed in three years at a cost of about $1,000,000. 
The railroad between Hiogo and Kioto is constructed of 
the best im mate and passes through one of 
the richest and most beautiful districts in Japan. Seven 
trains leave and arrive at Hiogo daily, and the passen- 
ger and freight traffic are constantly increasing. The 
iron bridges of this road, one of which is 1,300 feet in 
length, are a credit to the government and contractors. 


The reception of M. Renan into the French Academy | 
recently, having drawn general attention to that illus- 
trious body, it may interest your readers to know the 
names of present Academicians. M. Mignet stands | 
first on the list, not only by seniority of election, but b 

He was born in 1796 and was elected in 1836. 
other names are placed in the order of their elec- 
tion into the Academy. Victor Hugo, the Duke de 
Noailles, Désireé Nisard. Ernest Legouvé, Count de Fal- 
loux, Jules Sandeau, Victor de Laprade, Emile Augier, | 
Octave Feuillet, the Duke de Broglie, Jules Dufaure, 
born —— te ——— wo August = 
Fleury, ‘ount d’Haussonville, Auguste 
Barbier, Count de Champagny, romper Duv r de 
Hauranne, born in 1798; Marmier, Olli- 
vier, Emile Littré, Camille 


The government of J 


Rousset, Baron de Viel Cas- | 


et. It is expected that | 


miles | 


Imari in the province of Hizen are of | 
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tle, the Duke d@Aumale, Alexandre Dumas, Edmé Caro, 
Alfred Méziéres, Jean Baptiste Dumas, Jules Simon, 

ohn Lemoinne, Gaston Boissier, Charles Blanc, Vic 
torien Sardou, Ernest Renan, Hippolyte Adolphe Taine, 
Henry Martin, and the Duke d’ Audiffret-Pasquier. Two 
names are wanting to complete the traditional number 
of 40 members. These vacancies are accounted for by 
the recent deaths of M. De Sacy and M. Sainte René 
Taillandier. whose places have not yet been filled up.— 
Paris Correspondence of the London Telé@fraph. 


GENERAL INTELLIGENCE. 


te We solicit and are aiways pleased to publish in these 


columns any items of interest that may de furnished us 





GAS AND WATER. 


Gas in Rockford, LL., costs $2.70 per thousand. 


Mount Morris, N. Y., 


is talking of constructing water- 
works. 


Work has been commenced on the water-works of 
London South, Ontario. 


The cash receipts of the Chicago Water Department 
during April amounted to 856,443. 


The quantity of water used in Montreal, daily, from 
the new water-works is ten million gallons. 


It is proposed to make a trial of the electric light for 
illuminating the interior of the Hoosac Tunnel. 


It is proposed to expend $158,000 for permanent im- 
provements to the Toronto (Ont.) water-works. 


The total revenue of the Columbus (0.) water-works 
for the year ending March 31, 1879, was $242,810.54. 


An amended bill providing for a better water supply 
at West Point, was passed by the New York State 
Senate on the Sth instant. 


The Ohio House of Representatives last week passed a 
bill providing for the furnishing of water free of charge 
to school buildings in municipal corporations. 


The water-works of the Baltimore & Ohio Railroad 
machine shops, at Wheeling, W. Va., were totally de- 


stroyed by tire on the night of the 4th inst, Loss, 
$2,000. 


The water-works system of Minneapolis, Minn., em- 
braces sixteen miles of water pipes and 108 hydrants. 
About four miles of mains and 51 hydrants were added 
during the past year. : 


The report of the Superintendent of Water-Works 
of Lake View, LiL, shows the total number of gallons 
pumped during the month of March to be 9,910,900, at 
a cost to the town of $306.01. 


A great many fish have been found in the Boston wa- 

| ter pipes lately, and in some parts of the city four-inch 
pipes have been entirely obstructed, principally by eels, 
which must have got into them when cual ries 


The new water-works which are being vonstructed at 

Denver, Col., will cost $150,000, and will have a 

| daily capacity of six millions of gallons. They will be 
| completed, it is expected, by September next. ” 


East Liverpool, Ohio, has voted $30,000 to construct 
water-works, and the plans and specifications therefor 
| have been prepared by a Cincinnati engineer. It is 

stated that they are to be completed by Oct. 1 next. 


| The Boston Traveler says-: ‘‘ Experiments with the 
| street lamps in some parts of the city have led to the 
| placing of small circular reflectors of mirror glass at a 
| slight decline from the flame-burner base, by which the 
brilliancy of the light is augmented twofold.” 


’ Peoria, Ill., has just sold to Geo. Wm. Ballou & Co., 
of Boston, $50,000 of water bonds at ,j, premium. 
They are 7 per cents, and run twenty years. They 
were issued to refund a like amount of 10 per cents fall- 
|ing due. The premium which they brought is highly 
| complimentary to the city’s credit. 


The Davis & Farnum Manufacturing Company of 
Waltham, Mass., have in hand a contract for rebuilding 
the Woonsocket (R. I.) gas works at an expense of about 
$7,200. The contract embraces a new patent water 
condénser, a new and enlarged set of purifiers and other 
| extensions, which will about double the former capacity. 


There is a proposition in Pittsburgh to stop using the 
old water-works in consequence of the completion of the 
new works in that city. The engines of the latter were 

, Shut down for a while during the past week on account 


| of the two engineers at the pumping works having 


struck, in consequence of a difference of opinion between 
| them and Mechanical Engineer Lowry, as to an allow- 
ance claimed for extra time by them. 


The recent issue of five-per-cent. bonds, dated May 1, 
1879, of the city of Troy, N. Y., for the extension and 
enlargement of the water-works, were disposed of at a 

remium of over three per cent. The five-per-cent. 

nds issued for the water-works loan of 1835 were dis- 
posed of at 971< cents on the dollar. The Troy Times 
thinks this advance of nearly six per cent. shows a 
marked improvement in the city’s credit. 


STREETS, DRAINAGE, ETC. 


Peoria, DL, is talking of paving her streets with cedar 
blocks. 


New Britain, Conn., has voted to expend #4,800 on 
street improvements. 


The wood pavements laid in Lowell, Mass..a few 
years ago are pronounced a failure, 


A San Antonio (Texas) correspondent of the Galves- 
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ton News ventilates the lack of enterprise in street im- | 


provements in the former city as follows: ‘ Exactly 
one hundred and fifty years ago to-day the Spanish 
general Don Valgemedios dislocated his ankle and the 
third commandment badly, in a hole in the pavement 
on Commerce street, near the bridge. That hole is there 
yet. Nobody has carried it off in all that time.” 


A Washinggon (D. C.) correspondent of the Boston 
Journal states that ‘the District Commissioners are 
replacing with asphaltum pavements the wood laid down 
by the old Board of Public Works. The wood is already 
rotten, and the streets paved with it are so full of deep 
holes that they are unsafe. Bids are now before the 
Commissioners for 24,725 square yards of pipers 
pavement, at prices ranging from $1.43 to $2.45 per 
square yard.” 


| 

The Common Council of Boston, on the Ist inst., | 
yassed an order that the Joint Special Committee on 
Lneseved Sewerage be authorized to construct Section 
4 of the main intercepting sewer of the new sewerage 
system by day labor instead of by contract. The Board 
of Aldermen, at a meeting on the 5th inst., by a vote of 
8 to 4, refused to concur in the action of the Council. 
The action of the latter body is generally commended 
by the Boston press, and the matter generally has at- 
tracted considerable attention among parties interested. 


eee 


BRIDGES. 


Toronto, Ontario, proposes to construct a $12,000 iron | 
bridge over the Don River. 


Dubuque, Iowa, is still ae subject of a pon- 
toon bridge across the Mississippi 


iver at that point. 


Twenty-eight new bridges have been built’ over the | 
Champlain canal in this State during the past winter. 


The third and last span of the new Chippewa bridge 
at Eau Claire, Wis., is rapidly approaching completion. 


The construction of a new bridge will come before a 
special town meeting for action, in Westfield, Mass., | 
next week. 


The Kellogg Bridge Co., of Buffalo, N. Y., has re- 
cently constructed three bridges for the Pennsylvania & 
New York Railroad. 


The bridge works of T. B. White & Son are being 
moved from New Brighton to Beaver Falls, Pa., where | 
shops have been built. 


The New York Bridge Co., of this city, has just_com- 
pleted a 150-foot span bridge over the Quinnipiac River, 
at New Haven, Conn. | 


A bill was introduced in the New York State Senate 
on the 8th inst., naming a commission of seven gentle- 
men to locate a bridge at Niagara Falls. 


A handsome iron railway bridge has been constructed 
over the Sudbury River, at Concord, Mass., by the Mid- 
dlesex Central Railroad extension contractors. 


The Baltimore American of the 5th inst. states that | 
roposals would be invited this week for the construc- 
ion of a new bridge across Jones’ Fails, in that city. 


The Central Vermont Railroad has won a $25,000 
suit ugainst Boston contractors, for damages from the 
iron bridge at Waterbury, Vt., which fell in 1874, while 
being tested. 


A bill was reported in the National House of Repre- 
sentatives last Monday for the construction of a free 
bridge across the Potomac River, at or near Georgetown, 
at an expense of $140,000. 


The Rock Island Railroad renee ee 
build an iron bridge across the Des Moi 
Des Moines, Ia., on their main line. 

false work are already on the ground. 


The Mayor of Winnipeg, Canada, was in Ottawa City 
last week to urge the minion government to; rant a | 
money subsidy to assist the construction of a bridge over 
Red River at Winnipeg, that city offering to give $50,000 
toward the same object. ‘ 


Murray, Dougal & Co., of Milton, Pa., are employin 

50 bands in their shops and are working overtime, wit 
large contracts ahead. Among others, they haye the | 
contract for a bridge 400 feet in length, in three spans, 
over the Schoharie ‘‘reek, at Amsterdam, N. Y. 


The New York State Senate on Thursday passed a 
bill granting an extension of time for the construction 
of their bridge to the New York & Long Island Bridge 
Company. The bill provides that the eee shall 
commence work within this year and finish within ten 
years, and that the proposed structure shall be 20 feet 
higher than the Brooktyn Bridge. Considerable oppo- 
sition was developed to the passage of the bill. 


The Western Bridge Works, of Fort Wayne, Ind., 
have recently been seal the contract for building 
an iron bridge 1,200 feet long, over the Des Moines 
River, at Ottumwa, Ia. They also have a contract for 
an iron bridge 140 feet long at Hardin City, lowa. This 
is one of the foremost tehioe companies of the West, 
having completed the first year over 5,000 feet of 
pricages, and have now more than that amount of work 
ahead. 





preparing to 
nes River, at 
The piles for the | 





A highway bridge near Plymouth, in Hancock 
County, lowa, gave way last Saturday evening, falling 
a distance of twenty feet into seven feet of water, and 
seriously injuring two men who were upon it at the 
time. We learn by the Keokuk Gate City of the 6th 
inst., that the bridge in question, which was built by a 
local contractor, was a new iron structure, with a single 
span 170 feet in length, and iron approaches, being built 
at a cost of $3,000, and accepted by the Commissioners 
only two weeks ago. An examination made of the 


| would be about a mile long, and woul 


| tions of the light-house board, at a cost far within the ap- 
| propriation of $11,000 asked for, upon the simple condi- 
| tion that those interested in this work advance a portion 
| of the sum needed for the building of the edifice. Mr. Hill 
| mates provide for a solid granite tower having a diam- 


| with a steel core running perpendicularly through the 


| keepsie & Grand Junction Railroad Com 


| swing outward like a pair of double doors, hinged upon 
| anarrow upright rod, running eget in the 


| the name of the Chesa) 
| road and owns 1,000, 


| bonds in 
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, and the opinion is expressed that they were re- 
moved maliciousl 


y. The bridge is to be rebuilt at once. 
ooo 

RIVERS, HARBORS, ETC. 
Vessels passed through the Lachine Canal, for the first 


| time, last Monday. 


Congress is asked to survey the passes between the 
the head-waters of the Missouri and Columbia rivers, to | 
see if it is true, as asserted, that it is but 150 miles be- | 
tween their navigable waters. Even now the head- 
waters of the Missouri are carried into those of the Co- | 
lumbia for mining purposes, and find their way thence 
to the Pacific. 


The Des Moines (Ia.) State Gazette has the following : | 
‘In removing the old railroad bridge over the Des 
Moines River, in this city, it was found that sediment | 
ten feet deep had coliected in the piers. The bridge had | 
been ae eleven years, and so large a Jeposit shows | 
what a muddy stream the Des Moines can become on | 
slight provocation.” 


At the last session of Congress, General Newton, of | 
the United States Engineer Co , of this city, was au- | 
thorized to make a preliminary survey to determine the 
desirability of constructing a ship canal between New 
York and Newark bays. General Newton and a party 
went over the proposed route on Tuesday. The c 





. decrease the 
an between Newark and New York by twelve 
es. 


It is pro to supply Stamford, Conn., with a light- 
house on bor ledge. Charles E. Hill, of the Ameri- 
can Pier & Column Company of New York, promises 
to erect at once a first-class and permanent Shee house 


or structure of granite and steel, on Harbor | con- 
forming in its height and location to the recommenda- 


proposes to limit the sum to less than $5,000. The esti- 
eter of six feet at its base and a height of thirty feet, 


centre and penetrating the rocky bed on which the tower 
is to stand. 


eee 


RAILROADS. 


When $2,500 more has been subscribed, Racine, Wis., 
will build a street railway. 


The Pennsylvania Company have 25 locomotives 
under way at their shops in Altoona. 


The Southern Pacific Railroad is to be completed to at 
least as far as Tuscon, Arizona, this year. 


The traffic through the Hoosac Tunnel last month | 
was greater than during any month since it was opened. | 


Beach & Co., of Ballston Spa, N. Y., have obtained 
a contract to build 51 miles of railroad for the Pough- 
y, extend- 
ing from the west end of Poughkeepsie Bridge to Port 
Jervis, on the Delaware River. 


The Old Colony Railroad, of Massachusetts, is having 
several cars built, in which the windows are made to 


centre of the window aperture. This object is to give 
passengers fresh air without an admixture of cinders. 


Work upon the Council Bluffs & St. Louis Railway, | 
which is anextension of the Brunswick branch of the | 
St. Louis, Kansas City & Northern Railroad from Pat- 
rn Mo., to Council Bluffs, is going forward sat- 
isfactorily. ‘the grading and bridging is to be com- | 
~ by July 1 next, and track-laying early in the 

all. 


A Cincinnati dispatch of the 7th inst. says arranze- 
ments are being completed for building a road to con- 
nect that city with the Chesapeake & Ohio at Hunting- 
ton, W. Va. The new omens is fully organized under 

ake, Ohio & Cincinnati Rail- 
acres of fine mineral lands in | 
It hasalready negotiated $2,000,000 in | 
ew Yorkand the surveyors will go to work in 
about fifteen days. 


The Senate Committee on Federal Relations, at Har- 


West Virginia. 





| risburg, Pa., on the 8th inst., presented the following | 


resolution: ‘‘ That, if the House of Representatives con- 
cur, 15,000 copies of the report of the Unites States | 
engineers and their assistants on transportation routes to 
the seaboard through Pennsylvania, the results of a re- 
connoissance made in the autumn of 1878, be printed 
without abbreviation for the use of the Legislature. The | 
report and resolution were adopted.” 


The Lehigh & Eastern Railway Co., which was organ- 
ized some time since to build a road from Tomchicken, | 
Pa., to Port Jervis, N. Y., with Mr. W. H. Williams as 
President, is to be a double-track standard-gauge road, 
and is intended principally as athrough coal route to | 
the East. Surveys have been in for the last 
year, and construction is to be commenced this season. 
The engineers Sg are as follows: Consulting En- 

ineer, Edwin A. Doane ; Chief Engineer, Walter A. 

ne ; Principal Assistant Engineer, W. Wiliiams, a | 
“Mr. Edward R. An- | 


son of the President. 
The Railway Review oy 
‘Hayford’ Creosoting Works, 
N. J., has taken a contract to creosote 


drews, proprietor of the 

at Elizabethport, 

5,000 yellow pine ties for the Central Railroad of New 
Jersey. This road Jaid in their main line in 1875 10,000 
of the same kind of ties creosoted. The result of this ex- | 
periment has thus far been entirely satisfactory. The | 


b leads to the belief that some of the bolts were | 


| Atchison, Tope 


| cent. silver. 


| last year 
, and indicates the output for 1879 will equ 1 the excep- 


|tion having sufficient elevation for draina 


| his system of under, 


May 10, 1879. 


ties show no signs of decay, and exposed to the 
whole traffic at thovced, 'y are not in the least aoe 
by the rail and are in better condition that white oak 
ties laid in the same line at the same time.” 


The Boston Journal of the 2d inst. says: “‘The Rail 
road Commission decided favorably yesterday upon the 
first application made to them under the new law, 
which allows our capitalits to secure acharter in Massa- 
chusetts to construct railroads in foreign countries 
The applicants in this case represented some of our 
prominent capitalists, who are connected with th: 
i & Santa Fe up of railroads, who, 
under the name of the Sonora ilway Company, Lim 
ited, propose to construct a railroad from Guayamas—a 
port upon the west coast of Mexico—in a northerly di 
rection to the boundary line between the United States 


| and Mexico, where at some future time it is expected 


that it will be met by the Atchison, Topeka & Santa Fe 
Railroad or some one of its proposed connections. 


MINING. 


The pa wine at Reno, Nev., comprises a ledge 42 
feet wide and of unkuown depth. The material is said 
to mix well with oil. 


The Consolidated Virginia mine 


in Nevada, has 
raised during the last six years 


2,385 tons of ore. 


canal | Yielding $26,000,000 of gold and $34,000,000 silver. 


and has paid out #41,000,000 in dividends. The Cali. 
fornia mine, in the same region, raised in the last four 
years 486,244 tons of ore, yielding $21,500,000 of gold 
and $21,500,000 of silver, and nas paid out $30,000,000 
in dividends. 

Another rich “‘ strike” is reported to have been made 
on Carbonate Hill, Leadville, specimen assays of «re 
giving over 14,000 ounces to the ton. Itis thought 
that dville re: ts on a bed of rich mineral, but at what 
depth the bed lies is an undetermined question. 


A correspondent writes us: “The Sullivan silver 
mine, situated in Sullivan, Me., of which Charles W. 
an M. E,, is the efficient Superintendent, is con- 
founding those theorists that have maintained that no 
valuable minerals can be expected to be found in New 
England in paying quantities. Mr. Kempton, believirg 
otherwise, has made a ial and long-continued study 
of the geology of New England, sah hen demonstrated 
the fact that there is ‘‘ pay-rock” there. In the face of 
much public incredulity and professional scepticism, he 
has persevered until his shaft has reached a depth of 100 
feet, with two levels—one 30 feet and the other 62 feet 
in length. The vein is six feet in width, running W. N, 
W., and with a dip of 70° N. E. The ore at the sur- 
face is mainly galena, but at a depth of 100 feet the pre- 
vailing ore is gray sulphuret of silver, assaying 64 per 

fative silver is found in large quantities. 

The ore assays from $28.08 to $136.07 per ton, and 700 
tons have been already got out and awaiting reduction, 
The country rock is quartzite slate, and the gangue 
uartz. Mr. Kempton states that the quantity and 


q 
| quality of the ore is increasing rapidly with the depth.” 


ee 


MISCELLANEOUS. 


In Newark, N. J.,every manufactory working in iron 


is busier than at any previous period in several years, 


The National Tube Works, of McKeesport, Pa., are 
running ful. time, and are shipping oil-tubing to Russia. 


Fourteen years ago there was only one Bessemer steel 
establishment in the count Now there are eleven, 
with an annual production of more than five hundred 
thousand tons. 


. 

The brick-making industry is now one of the most im- 
portant on the banks of the Hudson River. It is esti- 
mated that there are upward of 150 brick-yards be- 
tween Tarrytown and Albany. 


At Troy, N. Y., business prospects continue the im 


—— tone noted at the opening of the year. For the 


time since 1873, the works of the Messrs. Burden 


/ and of the Albany & Rensselaer Iron and Steel Associa- 


tion are in full operation. Almost without exception the 
manufacturers are crowded with orders, and could util- 
ize more room if it were available. 


The American Iron & Steel Association co 
its annual convention in Pittsburgh, on the 
The Secretary’s re 


enced 

inst. 
rt shows the production of pig metal 
greater than any previous year since 1874, 


tionally productive years of 1872 and 1873. The im- 
provement is accounted for by the increasing business 


of the foundries and machine shops, and the growth of 


the Bessemer steel industry. 


The government survey under Colonel Meigs, it is 
said, has demolished the theory that the lower interior 
portion of Florida is a ba:in not above the sea level, and 
only protected from inundation by a kind of sand levee 
on the coast. There is now no doubt of this interior _ 
an 
reclamation, and if thus treated it would furnish supe- 
rior sugar lands. 


The patent right of David Brookes, of New York, for 
und velegraphy, has been pur- 
D 


chased for $250,000 by the Western 


ion Tel ph 
|Company. By this plan the wires are covered with cot- 


ton and then placed in iron pipes filled with petroleum, 
which prevents them from rusting. The cost of run- 
ning the wires by this system is said to be very much 
cheaper than by stretching them on poles, and the insu- 
lation 1s believed to be more perfect. If a wire is found 
to be imperfect it can be ily removed and another 


_inserted. The new plan has been tried by the Pennsyl- 


vania Railroad Com; , as well as by the Western 
Union, and found saps . The company will at 
— in the large ci#ies replace their wires on the new 
plan, 
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On page 138, ante, in the first line of Corres- 


pondence, ‘bend fora brick arch,” should read 
“ bond.” 


me 

WE are indebted to the courtesy of the Iron Age 
for the cuts illustrating the valuable article which 
we reprint from its columns this week. 

—_—— oa _—__—— 

AN opportunity is offered this week to parties 
who may desire to obtain at a low price several 
volumes of Engineering, which we offer in our 
advertising columns, and we hope there will be im- 
mediate purchasers. 


oe 








ENGINEERING NEWS. 153 


Apropos of sanitary matters, a valuable paper 
entitled ‘The Draining of a Village,” by George 
E. Waring, Jr., Sanitary Engineer, is published 
}in the June number of Harper's Magazine. It 
is an account of the drainage by the author 
|of Cumberland Mills, Maine, a village prin- 
cipally owned by the paper manufacturing 
\firm of S. D. Warren & Co., of Boston, and 
populated by their operatives. The article is 
| a short one of four pages, and is illustrated with a 
“Map of Cumberland Mills, showing drainage 
| system ;” ‘‘ Outlet of sewer, with ventilation in- 
| let ;” “* Field’s flush tanks, house, kitchen and 
cellar, with sink, water-closet, flushing arrange- 
ment, and check-valve;”. ‘ Details of the} 
tumbler tank,” and ‘Cross-section of check- | 
valve.” The engineer was left 

| by instructions, 


' 


erage of Chicago, the purification of the river 
which constitutes its harbor—and whose waters 
were as black as ink, and so foul smelling as to be 
unendurable—by deepening the bed of the Illinois 
and Michigan Canal and thus turning the clear 
| waters of Lake Michigan into the Mississippi River, 
followed, and this is now being supplemented by 
what is known asthe Fullerton Avenue Conduit, by 
which the north branch of the same sweet-smell- 
ing Chicago River is to be purified. The tunnels 
under the river at Washington and La Salle streets 
were devised by Mr. Chesbrough, and executed 
under his direction by the late William Bryson, 
C. E.; they have lost their popularity, but were 
worth more than all they cost by reason of their 
usefulness immediately after the great fire of 
‘** unhampered | 1871, when they formed the only means of com- 


and encouraged to do all | munication between the three divisions of the city 
that the most perfect sanitary condition required.” for some considerable distance, until the burned 


The value of the article is indicated by the conclud- | hridges had been rebuilt. 


i The water-works sys- 
}ing paragraph, in which the author remarks: | tem is perhaps to be regarded as the principal 


“ The method of sewerage above indicated, and,! monument of Mr. Chesbrough’s engineering 
so far as working people are concerned, the method | gkili in Chicago. Our readers are tolerably famil- 


- THe Institute of Mining Engineers is holding of house drainage, are almost universally applica-| jar with its details of lake tunnels, and inlet pier 


its regular session at Pittsburgh this week. The 
meeting is largely attended, valuable papers have 
been read, and the social features, as comprised 
in excursions and receptions, have been of the 


— to country villages generally, and even to very | or « crib,” anchored in the lake at a distance of 


| large villages. Indeed, with a very moderate in-| two miles from shore; its shore tunnel for three 
crease for size in the main sewers, where a hun-| miles under the city, and its pumping machinery, 
dred or more houses are to be drained, it is the | over which a great deal has been said and written; 


most agreeable and satisfactory nature. We re-| best system available for many villages which have | py it Chicago is supplied with an unfailing sup- 


gret that we have not the space to publish a re- 
port of the meeting at length. 
ee 

THE June number of Harper’s Magazine, to 
which we have referred elsewhere, begins the 
Fifty-ninth Volume and the thirtieth year of that 
periodical. It has been enlarged in size of page, 
and, with new and larger type—for the third time 
changed—presents an unusually attractive appear- 
ance, while in its contents it furnishes its usual de- 
lightful and seasonable contributions from well- 
known authors. 


—_—~ 
THe large demand for Fleeming Jenkins’ 


‘‘Healthy Houses” during the week, arising from 


the notice in our last issue, denotes the interest 
being taken in sanitary matters. The trifling cost of 
the book—twenty-five cents—insures its being read 
by tens of thousands of people, and its influence 
cannot fail of being salutary. We must be ex- 
cused for our delay in mailing orders sent the first 
of the week, as we were delayed in obtaining a 
supply of the patent mailing cases ordered by us 
and manufactured by the Cleveland Paper Box 
Company for this purpose, by which a paper- 
covered book is preserved from soiling and muti- 
lation. 

In the impatient hurry of modern life we find 
men going through books—as well as business and 
amusements—with a ‘“ hop-skip-and-a-jump,” and 


that while ‘‘ something” clings to the memory, | 
much of what is read leaves but a passing sensa- | 


tion that is soon obliterated by what is following. 
This results in leaving the mind in a constant state 
of doubt as to its acquirements; and who does not 
feel the mortification of being insufficiently pre- 
pared on a subject with which he should be 
familiar, when the test comes unexpectedly, as 
it usually does? This misty kind of education 
may be largely overcome by acquiring the habit of 
looking up the meanings of many words with 


which we are not familiar, but which we often | 


take for granted from its connection with the rest 
of the sentence. A little exercise of that kind 


with a good dictionary ‘pays well” with reading | 
men in the acquisition of clear ideas, though fewer | 


pages may be read. The exceeding cheapness of 


the great American standard, ‘‘ Webster's Una- 


bridged,” makes the non-possession of a good re- 
liable dictionary inexcusable in reading men ; it 
is now again offered to the public, largely in- 


creased in the number of new words and mean-| 
ings, and otherwise so improved and made more 


valuable by illustrations that it cannot but prove 
its superiority over all competitors: 


| brook. One very important fact in this connection 


city charters. It would often be necessary, but by | ply of the best of water for all purposes, and the 
no means always, to secure some better means of | engineer may point with some degree of pride to 
sewage disposal than its discharge into a river or | this record of his ability. 

Mr. Chesbrough is a member of the Institution of 
is apt to be overlooked, which is, that while the | (jyjj Engineers, and Past President of the Ameri- 
outflow of large and sluggish sewers is poisonous | can Society of Civil Engineers and the Civil 
to fish, and in every way unfitted for admission to| Engineers’ Club of the Northwest; he has been 
rivers, fresh fecal matter and fresh kitchen waste | Consulting Engineer for the sewerage of Bos- 
are food for fishes, which are its natural and| ton, New Haven, Dubuque, and several other 
proper scavengers. The whole household drainage | cities ; his salary as City Engineer of Chicago 
of a town should be carried immediately into a} ysed to be $3,500. but when the city failed 
river by cleanly flushed sewers.” 

« — +e Sore 


E. 8S. CHESBROUGH’S RESIGNATION, 


financially a year or so ago, he, with other em- 
ployés, accepted a reduction, and took his pay 
probably (for we are not certain) in the city scrip 
The following appears in the Chicago dailies of | Which was cashed by a syndicate of bankers at a 
the 13th inst.: | considerable ‘‘ shave.” Last year the Board of 
CuicaGo. May 12.—Hon. Carter Harrison: Srr:| Public Works was reorganized and Mr. Chesbrough 
ee one ye ee. as uest | was elected a Commissioner, whereby his salary 
relieved from further duty as Commissioner | 4, increased. In the new “deal” in politics in 

of Public Works and City Engineer. Respectfully | Chitnetsth ts mdcmneuny: to: ueuhee: the efless:**go 


| submitted. E. 8. CHESBROUGH. 
around,” and so a hint has been given to the Com- 


It is twenty-five years since Mr. Chesbrough | 4700" s 
went to Chicago to devise the present system of | ™issioner to resign that office, and furthermore 
he is asked to accept a reduction of salary to 


sewerage of that city. He had already attained a | ; : 
distinguished reputation as a hydraulic engineer ; | $8,000 per year, while _ the salaries of other 
had served as chief engineer of the Western Divis- | fficers are raised. : It is necessary to ‘draw 
ion or the Cochituate water supply for Boston, and|# line somewhere” and so, right here, the 

Engineer has addressed to ‘Our Carter,” 


was one of three who were elected by the City | City 7 a 
Council of Boston, Jan. 4, 1850, as the First Co-|the “ Screaming Eagle” Mayor of Chicago, 


CHITUATE WATER Boarp, an office which he re- | his letter of resignation as above. At the present 
| signed Oct. 1, 1855, to allow him to proceed to Chi- time he is Consulting Engineer for two large cities; 
cago, soon after which time he visited Europe to | if we understand aright he is Engineer of the De- 
examine and report upon the various sewerage sys- | troit Tunnel, and rumor has it that he has been 
tems of Great Britain and the Continent, and his | offered an important position in a leading Eastern 
report made therefrom is even at the present time city. ' In retiring from the service of the city of 
considered the most valuable document on | Chicago, Mr. Chesbrough can point tothe fact chat 
the subject of which it treats published in amid the many political changes of the past twenty- 
America, but is quite unattainable by reason five years he has held his office uninterruptedly, 
of being out of print. The slight elevation of although pulling no political wires, and while at 
the surface upon which Chicago is built made it the same time, rivals missed no opportunity to 
absolutely necessary that the city should be raised | SUpplant him, and we do not know of any other 
so as to give it sewerage, and three times the city engineer in the country who can show asimilar 
grades of a portion of it have been changed, and | Tecord. 

'twice its heaviest buildings have been *‘ jack- 
| screwed” up to meet the higher grade. The un- | 
| popularity of such an expensive proceeding cannot 








The successor to Mr. Chesbrough as Commissioner 
of Public Works is Mr. Charles 8. Waller, a native 
of Kentucky, but since 1856 a well-known real- 

be measured at this remote date, and we have no/| estate dealer in Chicago. This will be his first 
doubt that the retiring City Engineer would be | experience in office in that city, and no doubt. he 
willing to acknowledge some “timid engineering” | is sufficiently qualified if a competent man suceeeds 
in those days when he felt called upon to advocate to the city engineership. Chicago public works 
such an expedient as absolutely necessary. Mr.| are pretty much completed for the present; the 
Chesbrough’s system of sewerage has been car-| wooden pavements are being renewed as usual, and 





‘ried out by the late Wm. H. Clarke, C. E., who| wooden sidewalks patched, and some sewers are 
had charge of it from its beginriing to his death, | the being constructed. 

and through whose untemitting attention and| We will await with some interest the announce- 
| care it has proved very successful. After the sew-' ment of the name of the successor to so eminent 


154 


an engineer as Mr. E. 8. Chesbrough. The Evening 
Journal of Chicago, of the 14th inst., edited by 
Lieutenant-Governor Shuman says : 

‘The resignation of City Engineer Chesbrough 
is almost a public calamity, and the chances are 
that before very long we will be glad to pay him a 
fee equal to his former salary for advice concerning 
our water-works.” 


ee 
THE TROY WATER-WORKS. 


In the issue of ENGINEERING News for Dec. 22, 
1877 (page 359, Vol. 4), we referred to the various 


schemes for an additional supply of water for | 


Troy, N. Y., which were then being discussed 
through the journals of that city, and expressed 
an opinion that the Hudson River was the most 
available source of supply, an opinion now indorsed 
by the adoption of the plan proposed by Engineer 
D. M. Greene by the Troy Water Commissioners, 
after it was further indorsed by the favorable 
opinions of a committee of experts composed of the 
following engineers: Col. Julius W. Adams, late 
Chief Engineer Department of Public Works, 
Brooklyn ; Gen. George 8. Greene, for many years 
connected with the Croton water-works and va- 
rious other public works in New York; and Robert 
Van Buren, successor to Col. Adams as Chief En- 
gineer of Public Works in Brooklyn. This plan, as 
finally adopted, recommended a river location in 
the upper part of Lansingburgh, and is described 
in brief on page 50, ante, ENGINEERING NEws, to 
which we refer our readers, 

The reasons assigned for favoring this location 
were, that being above the upper mouth of the Mo- 
hawk, the water would necessarily be free of con- 
tamination from that source ; 
tance from said location to Oakwood reservoir being 
considerably shorter than from any other point 
covered by the report of the engineer, the cost of 
force main, and consequently of the entire work, 
would be materially less. The report was adopted 
by a vote of four toone in the Board of Commis- 
sioners. 


and that, the dis- | 
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responsibility of deciding as to the merits of the re- 
spective bids, and his purpose of so deciding ‘‘ with- 
out fear or favor,” and then, from previously-made 
estimates, he arrives at the conclusion that the 
value of the contemplated works and machinery 
is about $249,869. The next question of the con- 
tractors’ views of the fair value of the works is de- 
_cided by taking the mean as given above, viz., 
$247,730. He then puts the questions: 


“‘Here we have ten different estimates, for the most 

ae made by contractors of large experience, 
rom $198, to $305,000 for the same work! 
are we to explain this wide range of values ? 

‘‘ How is it that one contractor can afford to under- 
take for $198,500 what another is not to under- 
take for less than $305,000? To me the answer is per- 
fectly simple and easy. 

‘The different sums named—after a moderate allow- 
ance for differences in judgment—express simply the 
| views of the bidders as to what constitutes and as to 

what will be accepted as first-class work and first-class 
machinery. 

“The lowest bid, as well as No. 2, justify the infer- 
ence that the standards of excellence, upon which the 
were respectively based, were not such as to accord wi 
that contemplated in our specifications. 

‘ Without pursuing this sub. further I feel justified 
in expressing the opinion that the average of seven bids, 

‘excluding the first, second and sixth, representing the 
average judgment of the seven most e i con- 
tracting concerns, will fairly represent the value of such 
materials, workmanship and machinery as we should 
care to accept. 

‘* By this is meant that works which can be executed 
for materially less than the average referred to, would 
either be inferior in character, or if made to conform to 


Ow 


the specifications, would result in loss to the contractor: | 


The average indicated is. ..........00..00+-syeeensens $262,010 
The average of all the bids ‘ 

The engineer's detailed estimate. ... 
The average of all three 


‘We have thus reached, it seems to me, a sum which 
| must be regarded as a fair standard of value for such 
| works and such machinery as may properly be re- 
garded as first-class, and such as would, if furnished to 

the city ot Troy, be entitled to acceptance, as a satis- 
factory par with its requirements. 

“Having fixed such a standard, we are to inquire if 
| it be practicable, by the adoption of cheaper machinery, 

to materially reduce the value of the standard and thus 
| materially reduce the value of the works.” 


| A comparison of engines is then given at some 


length, for which we refer the reader to the journal 
|already quoted. Regarding the engines finally 


The plan adopted, the subject of pumping ma- adopted, the Engineer says: 


chinery became the all-important question, En- 
gineer Greene was granted a roving commission, to 
go whither he would and witness the perform- 
ances of the most noted styles of pumping engines, 
obtain their several records as to *‘ work done.” 
comparative economy, general efficiency, and 
adaptability to the particular needs of the proposed 
Troy system. Thus prepared by long discussions, 
personal investigations and his own mature engi- 
neering knowledge and experience, the engineer 
drew up his specifications, and the Board of Water 
Commissioners, in the latter part of March, invited 
proposals for the construction of the work, to be 
received up to a date extended to April 12, noon, 
at which hour the bids were opened. They were 
as follows, and, owing to the peculiar character of 


many of the proposals, the Board submitted them ber 
| plying the exceedi 


all to the engineer, with a request that he report 


lons to 4, 


“The Holly Quadruplex engine, or a slight modifica- 
tion of it, will meet all the requirements. 
| ‘Its four cylinders, connected at intervals of 45°, in- 
| suring eight ¢ - and discharges of the pumps, at 

equal intervals of 45°, during each revolution of the 
crank disks, require the use of a small and comparatively 
light fly-wheel for equalizing the power and resistance 
, and insuring equable motion. 
| “The mode of connection adopted renders it easy to 
| disconnect any one, two or three of the pumps in a few 
| minutes, and to reconnect them as easily and as readily ; 
thus the machine can operate one, two, three or all of its 
pumps at a time, and in that way, in connection with 
the large speed variation of which it is capable, its ca- 
| pacity may be varied to meet every possible con- 
| tingency. 

‘*A machine of this kind, satisfying the irements 
of our specifications as to —_ of piston, and havi 
normal capacity of 6,000, in 24 hours, or 3,000, 
in 12 hours, cou! 
hours, an. 


,000 or 4,500,000 gallons, 


“ 


that the work of our machinery will be that of su 


257.700 | OP’ 
249,869 | 


thus furnish economically in 12 | 
uantity of water, from, say, 700,000 gal- 


The value of this capacity range, when we remem- | 


ly variable deficiency of the su 
| from the Piscawen can scarcely be overestimated: x 


May 17, 1879. 


can; and in the effort to do so will, in spite of the mux 

watchful care and the closest scru ny, succeed jj), 

— his work more or less, and particularly if },,. 
noc 


conception of what constitutes good wor) 
**On the other hand, the contractor who feels that |. 
is to be paid for his work, with a fair margin for profit, 
will, as a rule, make an effort to leave an honora}). 
record for himself in the shape of good work. 

“In view of all the facts and considerations, and j;, 
| View also of my own experience on works executed fv 
the United States, for the state of New York, for eo) 

, porations and for individuals, it is my deliberate judy 
ment that it is the clear duty of every board or indivi: 

| ual ¢ with the letting of contracts for the exec) 

| tion of public or private works—if free from legal 1 

| strictions as to the mode of procedure—to make th: 

| same the sub of negotiation with parties who are not 

| only responsible and reputable, but who are in possess 

| ion of or are able beyond question to furnish the partic 

| war thing desired. 

tie! eee case, then, I should, if charged wit} 

| the final disposition of the question under considera- 

| tion, first decide what is required and what it is worth 

| That done, I should direct my attention to the severa| 

| propositions and ascertain who, of the several partic. 

| pro) sing, would be most likely to supply the kind 

is ae of the things required by or most desiral,); 

| for ity. 

| ** Having fixed upon the party, I should invite him o; 
them toa conference, and should then endeavor to get 
the best terms possible. If terms could be procured 
which met my views, as to values and otherwise, | 
should without further hesitation award the contract 

“T venture the opinion that such a course would meet 

| the approval of every right-minded citizen, and of every 

| just and honorable man—excepting of course infereste: 

| parties. 

| “T have thus expressed my own views as freely, fully 

| and frankly as I promised at the outset, and, although | 

| shall not presume to advise the board, I may, perhaps, 

be permitted to say that, were my advice asked, it 

| would be given in exact accordance with the views and 

| opinions herein expressed. 

“All of which is respectfully submitted by your 

| obedient servant, D. M. GREENE. 

| “Troy, April 16, 1879.” 


After two weeks’ examination and deliberation 
by the Board, all the bids were rejected upon the 
| ground that the low-priced bids did not conform 
to the specifications, and that the others were ex- 
cessive in price. Previous to the refusal the Holly 
Company asked for time to modify their offer, and 
the Water Commissioners passed a resolution to 
the effect that the bid of that company was the 
lowest which in all particulars conformed to the 
specifications, and requested from the company a 
new proposition. They received the following re- 
ply: 





Troy, N. Y., April 26, 1879. 

| Messrs. Wotkyns and Pierson, Committee of the 

| Board of Water Commissioners of the City of 
Troy: 


| In accordance with your request for a new prop- 
osition from the Holly Masiatacturiig Company, 
I offer the following: 

The company will furnish all the labor and ma- 
terials necessary for the proper and workmanlike 
completion of the proposed extension of the Troy 
| city water-works, in accordance with your plans 
i the full letter and spirit of the specifications 
| therefor, including Holly’s quadruplex pumping 
| engines and automatic regulator, for two hundred 


a | and forty thousand dollars. 


Or the same, with duplex crank and fly-wheel 
oe nes, instead of the quadruplex, for 
| two hundred and six thousand dollars. 

if the specifications are changed from eighty 
millions to seventy millions duty, the price will be 
| reduced, in either case, five thousand dollars, 


what, in his judgment, would be the proper course 
to pursue: 


No. 1, E. W. Hydorn: : 
Entire work. machinery not indicated 
No. 2. R. D. Wood & Co. : : ) : 
Entire work, including 70-million engine (Worth- 
ington) 
No. 3. Ripley, McDonald & Co.: E 
Entire work, kind of machinery not indicated. ... 
No. 4. Shanley & McDonald: : g 
Entire work, to satisfaction of ne in charge. 
No. 5. Holly Manufacturing Co. No, 2: 
Entire work, including duplex engines and tun- 
nel lining 
No. 6. I. N. Scott: 
Entire work, Corliss engines . 
No. 7. Holly Manufacturing Co. No. 1: 
Entire work, with quadrupltex engines and tun- 
nel linin, 
No. 8. J. & W.D. Phelan: 
Entire work, kind of machinery not indicated. .. 
No. 9. J. & W. D. Phelan: 
Entire work, including Corliss machinery 
No. 10. Newman & Beckwith: 
Entire work, kind of machinery not indicated... 


RECAPITULATION OF PRICES. 
With quadruplex engines and eighty millions 
$240, 000. 


| “Again, the tions require that connection be 
| made between JSorce main and the city distribution; 
| so that in aes a : Seen ea athens may | aut 
= um) i 'y into the mains wer ser- ? ‘ . seas 
a en ss : F With duplex engines and eighty millions duty, 
‘In connection with such provision an automatic en- 
201,130 gine regulator is absolutely essential to the of the 
op mains. This the Holly engine alone has—so as I 
216,250 knoe orem eh my ; ‘ 
oor “The modification of the Holly quadruplex engine, 
="7,000 | to which I have referred, consists essentially in semen 
the size of its cylinders and with the com- 
234,820 pounding arrangement, which is an essential feature of 
| all the other Ww it is non-essential in this, 
243,600  “ This branch of t has been treated thus in 
detail in order that the ue and desirabili to | 
265,000 | Say the necessi for 
our works may 
290,000 


“We are now pi to consider the important and | 
296,000 | the bide as to what ought to Se done with | 'T. It is modern in design. 


troublesome question 
303.000,“ The law bas wisely placed the extension of the 2. It includes all important and well tried im- 
eee water-srories abenbataly in the hands of the board of | Pore are an 
$2,477,300 water commissioners. is _peculiarl e variable con- 
247,730, “It is neither legally nor morally bound to award its ditions which your pumaing service will require. 
» Sth inst, th rt of | Work to the lowest bidder, if, in its j t, the best especially that of supplying large or small quanti- 
f the 5th inst. the repo | interests of the city will be subse by a different | ti0, of at high or low p: nding 2s 
the engineer upon the bids offered is given in full. —— iene : | the aa oe n ete a Raing 
It is dated April 16, and is too long for publication in | meager se Fito be cathe mm Ir . y a ors | the different es aod 
.ull in this journal. In it the engineer accepts the Ean ite Tair value, will certainly “* get out whole ” if he | Each engine has four steam and four water 


With quadruplex engines and seventy millions 
$25,000. 


duty, 

With duplex engines and seventy millions duty, 
$201,000. 

The company will give a satisfactory bond in the 
sum of one hundred thousand dollars for the faith- 
ful performance of all its obligations, and a special 

to indemnify the city of Troy against in- 
fringement of any and all patents. 

I respectfully call your attention to the follow- 
ing advantages possesse1 by the Holly quadruplex 
en . 


sub: 
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cylinders, which are detachable at pleasure and 
may be run singly, in pairs, or all together. 

5. The breaking of a part does not disable the 
whole. 

6. The engines proposed may be run without 
damage to a capacity one-half greater than pel 
fied. or to 18,000,000 instead of 12,000,000 gallons 
daily in case of emergency. 

7. By the plan of direct pumping, at either a 
constant or variable pressure (to do which is the 
exclusive right of this company) a large saving 
may be effected, as was shown in a former com- 
munication. 

8. The Holly automatic regulator guards against 
accidents to, and strain upon, the machinery and 
pipes by preventing sudden fluctuations in water 
pressure. ; 

9. The engines and appurtenances will approxi- 
mate 350 tons weight. 

The Holly Company is familiar not only with the 

construction of machinery, but of water-works in 
all their details. It has supplied pumping-engines 
for and supervised the construction in general of 
some seventy-five public water-works several of 
which were built by it under contract as is here 
proposed. 
It will be the aim of the company, if awarded 
the contract, to co-operate with the Commissioners 
and their engineer in securing the best possible 
results, both in detail and in general to the city of 
Troy. If it assumes the responsibility it cannot 
afford to do otherwise. 

The duplex engine offered herein will meet all 
the requirements of the specifications, but will not | 
possess all the advantages of the quadruplex. It 
cannot be expected to perform the service with | 
equal ease, economy and pemnanency. Their | 
weight, as compared with the quadruplex, will be 
about one-half, or 175 tons. e 

If the work is awarded to the Holly Company at 
an early day, it will be able to pump water to the 
hill or reservoir during the coming fall. 

C. G, HILDRETH, Secretary. 

The Water Commissioners finally offered $235,000, | 
and the Holly Company, not willing to lose the) 
prestige of getting the contract, accepted the| 
terms, and will at once proceed to the execution | 
of the work. 

The following particulars we reprint from the | 
Troy Daily Press of the 5th instant, in which is also | 
given a short but interesting history of the present 
water supply, and the discussions that have culmi- 
nated in the present contract : 

“The Holly Company will build inlet piers, tun- 
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,anchor bolts. The boiler setting will consist of 
| mason 


of common brick, laid in kaolin, on all 
fire surfaces. 

‘“‘ At a point in the valley of the Piscawan Kill 
about 300 feet westerly from the point where the 
said stream crosses the Brunswick road, near the 
Link farm, an earthen dam, a stone compartment 
dam and a head dam will bé constructed. 

** The whole area to be flowed, or included with- 
in construction lines, will have all trees, saplings, 
roots, and other vegetable and perishable matter 
remov 

‘*A puddle trench shall be excavated under the 
embankment. All vegetable matter on the site of 
the embankment will be removed. 

“* Under the compartment dam and head wall all 
material shall be excavated to solid rock, and any 
suitable material thus removed shall be placed in 
the rear slope of the embankment. 

‘‘Near the northern extremity of the embank- 
ment, a masonry waste weir will be constructed. 
The apron, crest and breast of the said waste weir 


will be laid to the outline shown on the plans, and | 


composed of large stones bedded in cement. 
side and sto 
cement, and surmounted by a coping six inches 
thick, of close-jointed stone. The wash from the 
waste shall be paved as may be required. 

“The compartment dam will be of first-class wa- 
ter-tight rubble masonry, provided with a coping 
six inches thick extending its full length. 

‘The head wall will be of the same class of work 


The 


|as the compartment dam, water-tight and coped 


with ordinary marketable bluestone coping six 


| inches thick. 


‘* There will be three systems of service. 
the lower, will proceed from the present distribut- 
ing reservoir and will furnish water to Seventh 
street and all territory west. The middle service 
will supply all the region between Eighth and 


| Tenth streets, and the high service will supply 
j|all the city higher than Tenth. 


As much more 


| water will be accumulated in the new high service | 
reservoir than will be required for the hill service, | 
the surplus will be let down into the Oakwood av- | 


enue reservoir, so that practically only so much 
water will be required to be pumped up as will 
make up the supply when added to the surplus 


| sent down from the 300-foot reservoir to the Oak- 


wood avenue reservoir. Our citizens are to be con- 
gratulated that the long and vexed question of an 
additional water supply is finally settled.” 

The Troy Times of the 5th inst. publishes the fol- 
lowing editorial remarks : 

‘* The extension of our water-works is now as- 
sured in the near future. The matter is one of 


walls will be of rubble masonry, in | 


One, | 


nel and dock on the river. They will erect three| vital interest to our citizens. Elsewhere in 


buildings near the river, viz.: One for the engines, | these columns we have given a detailed statement 
one for the boilers and one for coal. They will lay concerning the great local enterprise from the 
a 30-inch main of 114 inches thickness tothe receiv- | commencement of the movement to secure in- 
ing reservoir on the east side of and adjoining Oak- | creased water supply for the city, to the making 
wood avenue. This reservoir is 230 feet above the | of the contract with the Holl mpany 
e, 


a and into this the water is to be pumped from | eonsummation of the work. e artic 
e river. 


“Two sets of engines and pumps will be required; | as a presentation of local history bearing directly 
each set to have a capacity to deliver 6,000,000 U.S. upon the welfare of Troy. 
gallons in 24 hours into the reservoir, and to yield | 


' aduty of 80,000,000 ft.-lbs. for each hundred pounds | 


which 


of coal consumed while running at the specified tion. We have no doubt that the Water Board 
cspacity. The engines will be operated under a | arrived as a wise conclusion, and that it was the 
steam pressure not exceeding 75 pounds per square | result of sound and conscientious judgment. The 
inch ve the atmosphere, with a piston speed | Ey 

not exceeding 90 feet per minute; will be direct and ably discharged his duty in connection wit 
acting, condensing, and be so designed that all the work. 

strains will be taken up in the engine frames—the 


a a : | _“ The Troy Times originally favored the gravity 
weight alone being raees 7 the foundations. i 
details o 


> a iS. plan. But the testimony of eminent engineers 
The general design anc construction will demonstrated that this plan was impracticable, and 
be subject to the approval of the engineer. _ | that we must draw from the river to assure an un- 

“* Special care will be demanded in the design of | failing supply of wholesome water. With the im- 
the pump introduction and delivery valves, in order | provements now contracted for completed accord- 


that they may not lift too high, and that they shall | ing to the specifications, and with the superior 
close easily and without shock. & a PS 


“The steam dome will be four feet high, two | no doubt our water-works system will take rank 
and one-half feet in diameter and ¥, inch thick. | among the very best in the country. 
There will be fifty-eight (58) flues 3% inches in| “There have been wide differences of opinion 
diameter and seventeen feet 41; incheslong. There and not a little passion evoked in the discussion of 
will be a man-hole in the top and hand-holesat each this subject ; but in the light of the best evidences 


end of the boiler. Each boiler will be furnished | pefore us, we think there will be in the end a sub- 
with a five-(5)-inch safety valve, with a weight and | stantial unity of public opinion in approval of the 


& pressure gauge, with a 61;-inch face and a trap | decision of the Water , and in commendation 
case, a glass water-gauge, three try-cocks and one | of the machinery and works to be constructed.” 


two-inch blow off cock, with pipe leading outside : st 
the boiler room; also, a stop mak poh valve in the In view of the: fact: thet:in cer demeiptions of 


supply pipe. 
be about thirty square feet. 
boiler will be provided for generati 


the steam for | reason that the Troy works will probably be anex- 
the cylinder jackets. The details of the design of . 
the boilers, with their setting, shall be subject to ‘pression of the best work the contractors can per- 


the approval of the engineer. The boilers will be | form, and that it is also convenient of access for 
constructed of the best of iron, which shall have a our personal inspection from time to time, we hope 
tensile strength of 50,000 Ibs. per square inch, and | to be able to give a very full account of the prog- 
‘elongate 20 per cent. under strain, before breaking. | neces sid eqebemtentitless, i Melig cath ibe the 
The boiler ts will be of cast iron, with two | chon, illustra descri 

furnaces and two ash pit doors each, lined with ™achinery and record the final completion and test 
fire bricks and secured to the side walls with | of the works about to be commenced. 


for the | 
‘has been carefully cee’. will prove interesting | 
‘* We believe our citizens generally will be sat- | 


| isfied with the final settlement of the vexed ques- | 


ineer of the Board, D. M. Greene, has ee 


| Holly machinery in successful operation, we have | 


The grate surface of each boiler will | Water-works we have not as yet described the Holly | 
A small auxiliary | system and its peculiar machinery, and for the. 


PERSONAL. 


We are informed that Mr. W. H. Searles is pot 
connected with the firm of L. B. Boomer & Co., 
as appeared by our issue of the 3d inst. under a 
very excusable misapprehension. 

S. T. Emerson, C, E., has resigned the position 
of Chief Engineer of the St. Louis, Kansas City & 
Northern Railroad, and has accepted a similar posi- 
| tion on the St. Louis, Kansas & Arizona Line. 

Thos. J. Nicholl, C. E., late of Springfield, IL., and 
| recently with the Illinois Central Railroad, has been 
appointed engineer in charge of construction of 70 
miles of road on the Dakota Extension of the Chi- 
cago & Northwestern Railway, with head-~juarters 
at Tracy, Minn. Mr. Nicholl hasfor many years 
been actively engaged in Illinois railway engineer- 
ing. for several years holding the position of Chief 
Engineer. 

Alton, Ill., an important city on the Mississippi 
River, has had, for some years past, William D, 
Hodge, C. E., for its City Engineer, at a yearly 
salary of $1,200, which is certainly small enough, 
That the services of Mr. Hodge are appreciated by 
| a majority of the citizens is evidenced by the recent 
action of the City Council, which re-appointed 
him, at the same salary as heretofore, over his pre- 
decessor in office, T. M. Long, who offered his ser- 
vices for $600 per annum. Imagine the qualifica- 
tions of a ‘‘ City Engineer” who rates himself at 
$600 per annum! Laborers in St. Louis, only a few 
miles distant, get from $1.25 to $2 per diem, and 
there is scarcely a tradesman who gets less. Tho 
sooner that class of ‘‘engineers” is returned “to 
the land ” the better. 

The Chicago Evening Journal of the 14th inst. 
states that the vacancy caused by the resignation 
of Mr. Chesbrough from the City Engineership of 
| Chicago, alluded: to elsewhere, has not yet been 
| filled by the Mayor. Mr. Benezette Williams, 
| Chief of the Sewer Department, has been recom- 
| mended for the place. Mr. Williams was an as- 
, sistant under Mr. Chesbrough for six years, having 

charge of the Fullerton avenue conduit during its 
construction, and upon the death of W. H. Clarke, 
|C. E., for so many years at the head of the Sewer 
Department of Chicago, last year, succeeded to his 
| position. He is a graduate of the Civil and Mining 
| Engineering School of the University of Michigan, 
and, together ‘vith professional attainments of a - 
| high order, unites a familiarity with the public 
works and engineering wants of Chicago which, 
| we doubt not, qualifies him as fully for the vacan- 
cy as any man that could be mentioned. 


| The Ohio House on Wednesday passed the bill 
abolishing the Board of Public Works of Cincin- 
/natias at present constituted, and substituting 
therefor a bill providing for the appointment of 
a board by the Judge of the Police Court. It is 
probable that this action will result in legislating 
out of his position the present City Engineer, Col, 
A. L. Anderson, a gentleman whose professional 
experience in places of high responsibility, both in 
military and civil life, has placed him in the front 
rank, Under his administration of the office of City 
Engineer of Cincinnati, every detail of expense in 
the city’s work under his charge has been carefully 
guarded, the items of stealing so common in city 
contracts suppressed, and the hardly less common 
expensive ‘‘ damage suits,” so often resulting from 
city improvements, prevented. Cincinnati can 
illy afford to dispense with the services of so 
efficient and honest an engineer, as the property- 
holders and tax-payers of that city may only too 
soon discover. 


John E, Blunt, C. E. has been appointed Chief 
Engineer of the Winona & St. Peter Railroad, also 
Chief Engineer of the Dakota Extension of the 
Chicago & Northwestern Railway, referred to 
elsewhere. Mr. Blunt is one of the most practical 
and efficient railway engineer in the West. We 


had the pleasure of a close personal intimacy with 
him during a three years’ service in the Engineer- 
ing and Land Departments of the C. & N. W. Rail- 
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way and afterward as a “ transit-man” under him 
on the location of the Grand Rapids & Indiana | 
Central Railroad, and we know what a cool head | 
and mature judgment, combined with untiring | 
energy and industry, he brings to bear upon what- | 
ever he has in hand. Mr. Blunt was for several | 
years Chief Engineer of the ‘‘ HinkleyRailroads” in 

Illinois, but for five years past has been engaged | 
in surveying and building the numerous extensions | 
of the C. & N. W. Railroad in Minnesota. He is | 
one of the original members of the Civil Engineers’ | 


Club of the Northwest. 


C. McLennan, C. E., for two years past Village 
Engineer and Superintendent of Public Works of 
Hyde Park, a suburb immediately adjoining Chi- 
cago on the South, has recently been rotated by 
the Board of Village Trustees out of office to make 
room for the appointment of T. C. Boyd, C. E. (?). 
We thought we knew every civil engineer in the 
City of Chicago or vicinity ; but confess the name 
is not familiar, except as that of a plumber who 
lives in Hyde Park—a very good plumber, too. 
Asan engineer, qualified by education, practice 
and natural ability for the position which he 
lately held, there is not a man in Illinois the 
superior of the late incumbent; and we have no 
hesitation in saying that the village will be the 
loser by dispensing with his services. This is the 
same village that took a common sailor from a 
Lake Michigan schooner, because he was the 
nephew of a Park Commissioner, who was also 
a leading politician and a large holder of sub- 
merged real estate in the village, and after a 
short apprenticeship at one end of a chain 
had been served, installed the said ‘jolly tar” as 
Village ‘‘ Engineer,” while a stalwart son of Erin, 
who was good at political meetings, but whose en- 
gineering education had never been attempted, 
was given the office of Superintendent of Public 
Works, at $2,000 per year, and one of whose duties 
was to examine the Engineer's estimates before ap- 
proving them for payment by the Board of Trus- 
tees. The down-fall of that ‘‘ Engineer” came 
when, in the witness-box before an investigating 
committee—that was trying (or pretending to try) 
to find out how much a street contractor had been 
over-paid in estimates of work done—he admitted 
that he did not know how to take a “‘ cross-section,” 
did not know how to estimate the solid contents of a 
prism; that the contractor made up his own esti- 
mate of the grading and metalling on one street, 
and they doubled it for the others, which were 
about twice the length; and he didn’t know 
whether the amount was or was not correct. He 
was “relieved.” The Superintendent of Public 
Works, who also stood charged with collusion with 
the contractor, was acquitted, and not only so, but 
had an increase of salary with his re-appointment; 
he pleaded the asinine nature of the village by-law 
that required the Superintendent to audit the En- 
gineer’s estimates, and his own entire ignorance of 
the first principles of mensuration. We hold a 
judgment for a bill for services rendered in proving 
that Superintendent of Public Works an ignora- 
mus in engineering matters, with several years’ ac- 
crued interest, which we would like to dispose of 
to the new Superintendent or any of his friends at 
a large discount. It would serve as a memento of 
the past, and inculcate in them the necessity of 
‘* making hay while the sun shines.” 

—_—_— Oo Oo 
KLOMAN’S IMPROVED PROCESS AND MA- 
CHINERY FOR THE MANUFACTURE OF 
SOLID EYE-BARS. . “ 


In the construction of iron and steel bridges, the 
eye-bar move so important a part that its manu- 
facture has of late — become the object of 
much attention on the part of engineers and 
bridge builders. The very decided preference for 
the exclusive use of steel in brid and | 
structures which has recently manifested itself in 
this country has made this subject one of double 
importance, and presented the seemingly insur- 
mountable difficulty of oe a perfectly reliable 
steel eye-bar, it being admitted on all hands that 
the solution of this problem would open the door 
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to the general employment of steel in such struct- 
ures, to the absolute exclusion of iron. Prior to 
the invention of the ted process of Mr. 

w Kloman, of which we shall presently 
speak, there were three well-known modes of man- 
ufacturing eye-bars in common use, viz.: 1. Up- 


| setting the ends of the bars into heads. 2. Weldin 


the heads on to the main stem of the bar wit 
scarfed welds. 3. Welding to the ends of the bars 
plates, so as to increase the thickness of the bar | 
sufficiently to allow it to be afterward spread out | 
into the head required. 

That these modes were all very defective and 
faulty, was proven by numerous practical tests and 
was univerally conceded. The upsetting process 
distorted and destroyed the fiber of the material, 
and considerably weakened its tensile strength. 
As to the two other processes, welds of any kind 
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C to be erected in 
the future. The object aimed at was to do away 
with upset or welded bars, and the machinery })\ 
which this was to be accomplished is illustrated }y 
the annexed cuts. 3 

In rolling these bars the Universal Mill is em- 

loyed for many reasons, chief among which are. 
rst, the greater facility for manipulation, and. 
second, the superior finish of the product. 

The arrangement of the rolls (figs. 1 and 4) will 
doubtless be familiar to most of our readers. Ax 
regards the vertical rolls, they are similar to other 
universal mills, the peculiarity of the construction 
lying in the horizontal rolls. The top roll is carried 
in the usual way, by hangers carried by the screws 
working in the housings. The bottom roll, by the 
arrangement shown by dotted lines in fig. 1, rests 
upon two toggle-joints, c, which are interposed 
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are objectionable because of their unreliability and | 
want of uniformity, and such bars were addition- | ho 
~ defective because, at the point where the | 
weld was made, there was a short bend or kink in | 


between the roll and the lower portion of the 
ing frame, as shown at c' (fig. 4). These two 
toggle joints, one under each neck of the bottom 
roll, are connected by a strong bar P (fig.1), which 


the bar, which, under strain, would exhibit a ten-| in turn is connected with the _— of a powerful 


dency to straighten and break. The welding 
— of steel into eye-bars would be still more 

jectionable, and, in fact, almost impracticable. 
These imperfections rendered it necessary, in the 
manufacture of such bars, to put into the heads a 
pe wer ne large amount of material, in 
order to increase the probabilities for obtaining a 
reliable bar. Conscious of this condition of things, 
Mr. Andrew Kloman, of Pittsburgh, conceived 
and perfected a process which was intended to 
overcome all these difficulties and produce a fault- 
less eye-bar in both iron and steel. 

This invention, which is described in Letters 
Patent No. 188,741 as an “Improvement in Metal 
Rolling,” is certainly destined to figure prominently 


and | bydraulic ram H. The hy 


raulic ram is con- 
nected with the housing frame and strongly braced 
by the bolts H. By forcing water into the end of 
e hydraulic ram next to the rolls, the forward 
motion of the piston and connecting-rod P turns 
the le-joints c, thus allowing the bottom roll 
to fall about three-quarters of an inch. The sup- 
valve being now reversed, the water is forced 

into the other end of the hydraulic ram, the toggle- 


ts ee up into the position shown in 

ake th e bottom roll raised to its origi- 
on. 

mill is driven by a pair of ines reversing 

with the ordin: motion, which in this case 

is operated by a steam cylinder and piston capable 
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of ight angles on the same shaft, which is geared 
to a countershaft, the engines making three rev- 
olutions to one of coun . The mill is then 
coupled directly to this countershaft. The engines 
can be stopped suddenly and reversed at once. 
The mode of operating the mill is the following: 
‘A billet of any size, brought into the rolls, is re- 
duced in the ordinary way by backward and for- 






motion. The two engine cranks work 
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draulic pump and accumulator, not shown in the 
drawings, the water is forced into the front end of 
the hydraulic cylinder, the toggle-joints drawn 
open toward the cylinder and the lower roll allowed 
to drop about three-quarters of aninch. The top 
roll is now screwed down as far as it is desired to 
reduce the bar in the next pass. The water isthen 
forced into the rear end of the hydraulic cylinder, 
straightening up the toggle-joints and thus forcing 
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Fig. 4.—SEcTION THROUGH VERTICAL ROLLS. 
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desired to leave the 

It will be under- | mill was stopped. 

ee ee poe 

Oe Pe ae in fig. 1. | through 

being for when the mill is 

a nee or ne veil - and started and the bar allowed to pase 
about half- through, when the 

allowed to pass a. By means of a hy- point 


brin ging the roll after each | up the bottom roll into its original position. It 

oO een which are driven | welt the enum that now the distance between the 
the whole billet is re- horizontal rolls is less to the extent to which the 
roll was screwed down than it was when the 
The mill is now started again 


direction and the bar allowed to 
until it reaches any desired 
stopped, the engines 


ioe d (fig. 2) at 
operation abov 





pass 

int d (fig. 
Sen sovenned 
to the de- 
its other end. At this | bad given a reduction of about 8 per cent. ina the 
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peated after each pass, until the body of the bar is 
rolled to the size required, and a blank, as shown 
in fig. 2, is produced, in which the middle portion 
forms the stem of the eve-bar, and the ends are 
left of a size suffcient to admit of their being 
spread out into the head required. It should be 
understood that during this entire operation the 
vertical rolls are employed for rolling the edges of 


| the bar. 


This product can now be finished into an eye 
bar in various ways. The ends can be spread by 
rolling them out crosswise, and then dressing ot 
shearing the head under a hydraulic shear, or the 
head may be finished under the -hammer 
Another important feature introduced into this 
mill, and also covered by the patent above men- 
tioned, is of the utmost importance. This consists 
in boxing out the housings, letting niches into 
them, or leaving arched openings, by means of 
which the vertical rolls can be drawn back en- 
tirely within the inner face ef the housings and 
still be driven by the miter wheels, 


Their position 
when so drawn back is shown by 


dotted lines in 


fig. 1. Heretofore in the universal mill the hon 
zontal rolls were made as long as the greatest 


width of plate or bar to be passed through, plus 
the diameter of the two vertical rolls. The hori 

zontal rolls are then too long to stand heavy strairs 
with safety. By boxing out the housings «1 
making them open on their inner adjacent faces 
next tothe vertical rolls, provision is made for 
setting the vertical rolls back and shortening the 
horizontal rolls by nearly or quite twice the diam 

eter of each vertical roll, so that the machinery is 
more compact and the horizontal rolls will with 

stand a much greater strain, Or, to state the same 
thing in another way, the horizontal rolls may be 
shortened at each end by an amount equal, or 
nearly equal, to twice the diameter of each verti- 
cal roll, so that the working faces of the vertical 
rolls along their lines of bite can be brought into 
line with, or a little inside of, the ends of the hori- 
zontal rolls, whereby the entire length of the 
working faces of the latter may be utilized in roll- 
ing the material to be operated on. For rolling 
steel this improvement is most important, as great 
strains are often brought on the rells in such man- 
ufacture. 

From what has been said above, it will be evi- 
dent to all familiar with the subject that in this 
mill an eye-bar in iron or steel can be produced 
which will be entirely free from the faults found 
in bars made by welding or upsetting. The fiber 
of the material in the bars is straight and con- 
tinuous and its distribution uniform. The eye- 
bars used in the construction of the steel bridge 
over the Missouri River at Glasgow, Mo., were all 
manufactured by Mr. Kloman by this process, 
and since then they have been adopted in many 
| other bridge structures throughout the country. 
|Of a large number of these bars pulled to a 
| breaking strain in tests made prior to their first 
| adoption, not a single bar broke in the head, and 
the great bulk of them broke near the middle of 
the bar. By the use of grooved rolls in this mill, 
Mr. Kloman has also succeeded in making round, 
syuare and octagonal tensions bars with enlarged 
ends on which threads can be cut, still leaving the 
section as large as or larger than the body of the 
bar. The possibilities of this machine, indeed, are 
very great, and bars of any shape or length, with 
enlarged parts of any size at any or various points 
| throughout their length, can be rolled thereon 
| with as much ease as a straight bar can be made. — 
Tron Age. 
—_——- Oe Bere — 
| LIVERPOOL ENGINEERING SOCIETY. 
seckesedlanch 

At the fortnightly meeting on Wednesday even- 
| ing, April 23, at the Royal Institution, Colquitt 
| street, the President, Mr. M. A. Yeatman, M. A., 
|in the chair, Mr. Arthur J. Maginnis read a paper 
| entitled ‘‘ A Few Years Experience of the Screw 
Propeller, its Lessons and Results,” for which he 
| was awarded the Carlyle gold medal at the Insti- 
| tution of Naval Architects, session 1879, as being 
| the best on the subject of screw propulsion. The 
| first part of the paper dealt with the various 
| methods of construction and the materials used for 
| the bosses and blades of large propellers (for which 
recent experience has proved the old style of solid 
cast iron to be altogether unsuitable, although still 
occasionally used owing to their cheapness), and 
also gave some important particulars of the man- 
ner in which failures have occurred from time to 
time, pointing out how they are to be avoided in 
| the future. The much-vexed questions of the rela- 
tive merits of large and small diameters and of 
| pitches uniform or varying were next treated in 
an able manner, and interesting statistics compiled 
| from the logs of some of the most important mer- 
chant steamers were given, which showed that 
| moderate reductions of both diameter and pitch 


e described is again re-| consumption of fuel on a round voyage, and an in- 
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crease of about 3 per cent in speed, the same results 
being also shown in a marked degree by H. M. 8. 
Iris, the important trials of that ship beingalso given 
in aconcise table similarly arranged to those of the 
merchant steamers. Passing over the mode of 
attachment to the propeller shaft, and the loss oc- 
casioned by the corrosion of the blades, etc., the 
author dealt with the present ee question of 
solid cast-iron versus moveable-bladed propellers, 
and pointed out several events showing the advan- 
tages to be greatly in favor of the latter. The var- 
ious ways by which propellers may become disabled 
were also noted, some of the most remarkable be- 
ing illustrated by drawings. After pointing out 
what experience had taught as to how a large pro- 
peller should be constructed, the important ques- 
tion of the effect of the screw propeller on the 
steering was reviewed at considerable length, and 
the strange effect produced by the sudden reversi 
of the propeller from full speed ahead to full eet 
astern, was fully treated and explained by explicit 
diagrams showing in a lucid manner the directions a 
flow of the currents of water round about the rud- 
der and screw propeller which produced these ef- 
fects. ' 
Appended to the paper was a neat tabular ar- 
rangement of the effect of the propeller on the 
steering of screw steamers under all circumstances, 
for both right and left-handed propellers, and also 
a table giving the dimensions and particulars of 
propellers at present fitted on several of the most 
important Liverpool steamers. 


ooo - 


GENERAL SPECIFICATIONS. 





FOR AN IRON RAILWAY BRIDGE TO BE ERECTED FOR 
THE NEW HAVEN, DERBY & ANSONIA RAILROAD 
OVER THE NAUGATUCK RIVER AT DERBY, CONN 


GENERAL DIMENSIONS.—The structure shall be of 
two spans—one 9714 feet and the other 1014¢ feet 
between centres of end supports. It shall have two 
trusses 14 feet apart in the clear, and if wooden 
track stringers are used, with not less than 7 panels 
to each span, The height from top of rail to under 
side of any lateral members shall not be less than 
i8 feet. Both spans shall be of the same height. 
The gauge of the railway is | feet 84, inches. 

Loaps.—In determining the dead weight, 270 
pounds per lineal foot shall be allowed for weight 
of rails, splices, spikes, bolts, cross ties and guard | 
timbers. The moving load shall be a train weigh- | 
ing 2,250 lbs. per lineal foot, headed by a locomo- 
tive concentrating 24,000 Ibs. on each of three pairs | 
of drivers, six feet apes. Twenty-five per cent. | 
for momentum shall be added to the engine weight 
in determining the strains on floor beams and track 
stringers. 

WIND PRESSURE.—The wind pressure shall be 
taken at 30 Ibs. per square foot on double the lat- | 
eral surface of the bri members considered as a 
uniform dead load; and at 270 lbs. per lineal foot 
of bridge, on the train, considered as a moving 
load. 


UNIT STRESSES. 


Lbs. i sq. in 
Tnston.—For lateral ties...................+.: 5,000 
For bottom chords and main ties (if 
OPO AMID. i oan do oases Vadeseedetecs ,000 
For bottom chords and main ties (if 
riveted members)............ sia 9,000 
For end suspenders and counter ties. 8,000 
For rivets in tension................ 6,000 
For fleor beam suspenders. ......... 5,000 
COMPRESSION. —On the semi-intrados of pin and 


rivet holes, and on members whose length does not 
exceed twelve times the least diameter, 8,000 Ibs. 
yer square inch. On members whose length ex- 
ceeds twelve times the least diameter, as determined 
by the following formule: 
U 
5H 
100 
U 
For lateral struts, S = a in which 


For truss members, 8 = 44 


S = the maximum stress permitted per square inch. 

H-= the length in terms of the least diameter. 

U = the values to be determined for the different forms of 
eolumns by the following formule: 





Rectan- 
gular col- Phoenix American 
umn. column. ae. H. “a. 
38,500 42,500 36,500 364 
Flat ends, ’ " . 
Bt ee Se ._ = 
' 6820 4,500 3.750 2,7 
One pin end, 38,500 40.000 - 36,500 36,500 
H? i: it? _ ee 
1+ —— 1 14+ _— 1+- 
+3z000 't e250 'ta250 ** 1,500 
Two pin ends, __ 37,800 36,600 36,500 36,500 
H? H? H? HA? 
1+ _— 1+ . + 1+ .— 
1,900 1,500 1.750 + 1,200 


SHEARING. —7,500 Ibs. per square inch. 

BENDING STRESS ON PrNs.—15,000 Ibs. per square 
inch. 

DIMENSIONS OF Parts.—Every member and de- 
tail shall be so proportioned that the maximum 
stresses resulting from the weight of the structure, | 
the meving load, and the wind pressure above spe- 


-| of an inch. 
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cified shall in no instance exceed the stresses per | 
squareinch above specified, For riveted members 
in tension, the minimum uncut section only shall 
be used. Members subject to both tension and 
compression shall be proportioned the above 
formulz for compression, or for tension equal to 
the sum of the tensile and compressive stresses, if | 
that would give a greater section. No wrought 
iron less than one-quarter inch thick shall be used | 
in any member, and in closed sections the least | 
thickness shall be five-sixteenths inch. No casting | 
shall be less than three-quarters inch thick. If the 
track stringers are of iron. their top surface shall | 
be on the same level as the top of the floor beam. | 
The outside safety stringers shall be proportioned | 
to one-third the strength of the track stringers. If, 
the stringers are of wood, there shall be three under 
each rail of 7 X 14 inch Southern pine, and one 
safety stringer, 7 X 14 inch Southern pine, three | 
feet outside the rail. Their weight shall be taken | 
at 48 Ibs. per cubic foot. The track stringers shall 
be covered their entire length with No. 15 galvan- 
ized iron, 27 inches wide, with the edge turned 
down at an angle of 45°. The cross ties shall be 
5 X 8 inches, 12 feet long, placed one foot apart. | 
The guard timbers shall be 5 x 8 inches, and placed 
one foot outside the rails, closely gained one inch 
on every cross tie, and securely bolted to each al- 
ternate one. No pins shall have a less diameter 
than three-fourths the width of the widest eye bar 
coming upon it. For the bending stress on pins, 
the leverage distance shall be taken from centre to 
centre of bearing. In eye bars, the section of metal 
through the eye must not be less than 11¢ times the | 
section of the bar, and the section of metal through | 
the axis of the bar back of the pin shall not be less | 
than the section of the bar. End supports shall be | 
so designed that the pressure on the masonry shall | 


not exceed 25,000 Ibs. per square foot. One end of | 


each span must rest on expansion rollers, and the | 
britige shall be securely anchored to the masonry. | 
QUALITY OF IRON. The wrought iron shall te 
tough and fibrous, and for members in tension, | 
when tested in long specimens, shall be capable of | 
sustaining at least 50,000 Ibs. per square inch of | 
sectional area, without fracture—shall have an 
elastic limit of at least 25,000 lbs. per square inch— | 
an elongation before rupture of at least 12 per cent., | 
and when cold, a round bar one inch in diameter | 
shall bend, without sign of fracture, until the two | 
halves of the bar are parallel and at a distance from | 
each other equal to the diameter. 
Angles, beams, channels, plates, pins, rivets, etc., | 
shall be of the best quality for bridge work. No 
cast iron will be permitted in any parts liable to 
tensile or transverse stress, or in any case except | 
for minor details. It shall be , tough metal, | 
of such quality that a bar five feet long, one inch | 
square, four feet six inches between knife edge sup- | 
ports, will sustain a weight of 500 Ibs. on knife | 
edge at centre without fracture. _ 
WoORKMANSHIP.-~-The workmanship must be first- | 
class throughout. In all cases where pin connec- 


| tions are used, the pins shall be turned true to size | 


and straight, and shall fit within one-sixty-fourth | 
In all eye-bars, the pin-holes shall be bored truly | 
in the axis of the bar, and perpendicular to the line | 
of strain, and no error in size of hole or length of 
bar shall exceed one-sixty-fourth of an inch. All 
parts shall be packed close by using washers where- 
ever necessary. All rods shall have flat, full bear- 
ings on pins and bolts, and screw ends shall be u 
set sufficiently to leave the bar full size after the 
threads are cut. All abutting joints shall be planed 


or turned so as to fit truly against each other. Cover | 


plates shall not be less in section than the parts 


pines and double covers shall be used when prac- 
ticable. 


spaced, at all joints when the members are in 


use of a drift-pin. Machine riveting shall be used 
wherever practicable, 
ing, the several parts shall be held firmly together 
while riveting, and wherever the parts are pot in 
actual contact, distance-pieces shall be used. Great 


care shall be taken to have the rivets completely | 


fill the holes and have perfectly-formed heads and 
shoulders. Any loose or defective riveting shall be 


cut out and replaced. All struts shall have their | 


parts thoroughly connected and closely riveted at 
the ends. A details and riveted work shall be 
calculated and proportioned with the same 
cision as principal truss members. All members 
shall be so designed as not to retain water. All 
bolting of track-stringers, cross-ties, guard-rails, 
etc., shall be done ina thorough and workmanlike 
manner. 

PAINTING.—AIll iron-work shall be thoroughly 
cleaned of rust and scale and painted one good coat 
of mineral paint and linseed oil before leaving the 
factory. After erection it shall be eeinbed tare 
good coats of lead paint and linseed oil, and of such 
color as the engineer shall direct. 


-| Whittemore. Vol. VII., page 
tion, the cold rivets can be inserted without. the | 


In all cases of hand rivet- | 


Air in Tubular Foundations, and its application at 
South Street Bridge, Philadelphia, Pa. D. McN. 


May 17, 1879. 


TEsTInG.—Tests shall be made at the option «/ 
the engineer, and under his direction, to determin: 
the quality of the material, and the expense of 
such tests shall be borne equally ie eae com- 
— the railway heen ig ed material 

estroyed in testing, which is up to the require: 
standard, will be paid for by the railway company, 
at its value over and above its value as scrap, — 

Drawines, Erc.—With the shall be 
aeaeeuel — eee = cate ~ of 
the idge, showing e ci rts 
and the arrangement of the aetulie--a iinie-theet 
showing maximum stresses and the sections of ma- 
terials to meet them—and a complete set of work- 
ing drawings of all details. 

S TO BE KEPT RUNNING.—The old structure 
shall be taken down and delivered to the railway 
company on the bank of the river, and the new 
structure shall be erected complete without inter- 
fering with the — trains. 

TIMBER AND FALSE WorkK.—The railway com- 
pany shall furnish at the site of the bridge, the tim- 

r for the cross-ties, guard timbers and false work, 
but not for the stringers. The latter shall be of the 
best quality of Southern pine, sound, free from sap 
and all defects. No stringer shall be used that is 
not approved by the railway company’s Superin- 
tendent of Bridges. The trestles now in position 
under the old structure can be utilized in the false 


work. 
party shall have 





DaMaGEs.—The contractin; 
charge of and be responsible for the entire work 
until its final completion and acce ce, and shall 
be held accountable to the rail company for all 
loss or damage arising from obstruction of travel, 
or from use of improper materials or workmanship 
in the construction of the ae or false work. 

TRANSPORTATION of material for the structure, 
and men to erect the same, will be furnished free 
by the railroad company over their line. 

Time.—The bridge shall be fullly completed on 
or before Aug. 1, 1879. 

SEALED PROPOSALS will be received by the under- 
signed until 12 o’clovk m., Tuesday, May 27, 1879. 
Inquiries concerning the plans and specifications 
may be made of the engineer of the company, C. 
E. Fowler, No. 9 City Hall, New Haven, Conn. All 
proposals must be made upon blanks furnished by 
the company. The right to ie any or all pro- 
posals is reserved. E. 8S. QUINTARD, 

Supt. N. H., D. & A. R. R., 
‘ New Haven, Conn. 
May 6, 1879. 


ely +8 <> 0% 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 





The Eleventh Annual Convention of the Society 


will or at Cleveland, beginning Tuesday, June 
17, 1879. 


Sessions for the consideration of professional 
subjects, and one for the transaction of business, 


will be held. 
The details of the p me will be an- 


nounced as soon as determined by the local com- 


mittee. 

The following is a list of topics to be considered 
with ae ee published in Transactions 
during the p' ling year: 


ion of 1878. 
Morison, Edward P. North and John rt. 


Bridges.—-Discussion of Paper CXL. e Deter- 
mination of Stresses in the Eye-Bar Head. De 
Volson Wood. Vol. VIL, 189, 

Discussion of Papers .andCXLIX. Re- 
lative Quantities of Material in of different 


Rivet-holes shall not be more than one- kinds, of various heights. William H. Searles. 


sixteenth of an inch larger than the cold rivets de- | Vol. VII., page 192. 


signed to fill them, and shall be so accurately | 


Cements. — Discussion on wae Don J. 


Discussion on Cements and of Bricks. 
| F. Collingwood. Vol. VIL, fase k 
Foundations.—CLXXII. use of Compressed 


Stauffer. 
Hydraulics. —CLX. On the Cause of the Maxi- 
'mum Velocity of Water flowing in Channels 
| being below the Surface. James B. ncis. 
CLXI. The Flow of Water in Pipes under Press- 
/ure. Charles G. Darrach. 
| caylee Siete en: Soak ainenaie tevin. be- 
| city of water open 
_low the surface, and also on the flow of water in 
pipes annex nares Theo. G. Ellis, C. E. 
Herschel, De Volson Wood and 
Fanni Vol. VIL, 122. 
Il. Di jon of Rainfall 
at Sorte: eee a eee 
cis. 


| 


_ CLXVIIlL. The Gauging of Streams, Clemens 
, Herschel. és - 
CLXXV. The fw of Water inSmall Channels, 


after Ganguillet and Kutter, with Kutter's Dia- 











gram modified, and Graphical Tables with special 
reference to Sewer Calculations. R. Hering. 

Mowery CLXX. Brick Arches for Large 
Sewers. Hering. 

Discussion on brick arches for lar, 
§. Chesbrough, W. Milnor Roberts, 
F. ood. Vol. VIL., page 258. 

Fall of Western Arched Approach to 
South Street Bridge, Philadelphia, Pa. D. McN. 
Stauffer. 


sewers. E. 
. Hering and 


on nomenclature of building stones 
and stone masonry. J. Foster oS. J. R. | 
J.P. Davis, F. Collingwood, J. Veazie and | 
E. P. North. Vol. VII., page 284. 
Metals.—CLXIII. On a newly-discovered rela- | 
tion between the Tenacity of Metals and their re- | 
sistance to Torsion. Robert H. Thurston. 
CLXIV. Observation on the Stresses ——— 
in Metallic Bars by Applied Forces. Theodore 


Cooper. 

Preservation of Timber.—CLXXVI. The Per- 
manent Way of Railways in Great Britain and 
Ireland, with special reference to the use of Tim- 
ber, preserved and unpreserved. Compiled from 
information received from engineers in charge of 
these railways. John Bogart. 

Railroads.—CLIX. On the Theoretical Resist- 
ance of Railroad Curves. 5S. Whinery. 

Discussion on the resistance of railroad curves. 
O. Chanute, Charles E. Emery, E. Yardley, E. P. 
North; C. L. McAlpine, F. Collingwood and Wm. 
H. Paine. Vol. VII., page 97. 

CLXVI.—Reminiscences and Experiences of 
Early Engineering Operations on Railroads, with 
especial reference to Steep Inclines. W. Milnor 
Roberts. 

Discussions on inclined planes for railroads. O. 
Chanute®and William H. Paine. Vol. VII., page 
216. 

Rivers and Harbors.—CLXII. The South Pass 
Jetties. Descriptive and Incidental Notes and 
Memoranda, E. L. Corthell. 

Discussions on the South Pass Jetties. Charles 
W. Howell, E. L. Corthell, C. Shaler Smith, J. 
Foster Flagg. Vol. VIL., e 159. 

CLXIX. The Dangers threatening the Naviga- 
tion of the Mississippi River and the Reclamation 
of its Alluvial Lenin B. M. Harrod. 

Steam Enyines.—CLXV. Cushioning the Recip- 
rocating Parts of Steam Engines. John W. Hill. 

Discussions on steam-engine economy. J. Foster 
FI and E. D. Leavitt, Jr. Vol. VII., page 194. 

Snartes Telephony.—CLXXIII. Submarine | 
Telephoning. Charles Ward Raymond. 

In addition to the above papers, it is expected 
that the following subjects will be presented by 
papers printed previous to the date of the Conven- | 
tion, or read atits meeting : 

Engineering Questions involved in the Develop- 
ment of. Electric Lighting. Stephen Chester. 
-Gelatine Dynamite and high Explosives. Julius 


H. Striedinger. 
Light-House Construction. J. G. Barnard. 
Memoir upon the Construction of the Minot’s | 


Ledge Light. B. 8S. Alexander. 
The Construction and Maintenanve of roads. 
Edward P. North. 

The Resistances of Railway Rolling Stock. A. 
M. Welli mn. 

The Rai Crossing of the Allegheny Moun- 
tain, Moncure Robinson. 
wo on Early Railroad Engineering. Ashbel 

elch. . 

Remarks on the Causes of Fall of the Western 
Arched Approach to South street Bridge, Phila- | 
— J. G. Barnard. 

arabolic Arches in Masonry. W. A. G. Emonts. 
one on the sees. ot Piers of the East | 
ver Bridge. F. ingwood. 

Experiments with Cements and appliances for 
testing. Alfred Noble. 

Compari of Standard Measures, English, | 
— and United States. Arthur S.C. Wur- | 
tele. 
The Construction of Concrete Blocks at the end | 
of the South Pass Jetties. Max E. Schmidt. 

Operation of the) 

Railroad over the Raton Mountains, Col., and the | 

construction and ——— of the Locomotives | 

 Dedigh eed Conainertion mactice: Tables for Yeg-chaped | 
or “8 

Sewers. Cyrus G. Force, Jr. 

Members of the Society are earnestly requested | 
to furnish information or upon any of | 
the subjects referred to. They are also invited and 


expected to take in the discussions either in. 
person or by to the Secretary notes for 
"ieeiintn: to visit Pittsburgh and the Go 

vern- 
ment Works for the t of the river at 
that place (Davis Dam), has been extended — 
by James-H. Harlow, Member of the Society. 


00 
Scotchman has built apaery 8 chlor | 
f peta an en eaten ot tee bane sb covers 


| Arts, is 


, the Alta Italia 


| steel rai 
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FOREIGN INTELLIGENCE. 


There are 10,000 miles of telegraph wire under ground 
in London. 


Establishments fer the refining of petroleum are in- 
creasing fast in Japan. 


The work on the St. Gothard tunnel has been sus 
pended on account of avalanches. 


The Soudan Railway, one of Egypt’s magnificent en- 
terprises, has been abandoned as unremunerative. 


A monthly periodical entitled La Lumiere Electrique 


has appeared in Paris, devoted, as its name implies, to 


the interests of lighting by electricity. 


The Prince of Wales, as President of the Society of 

—roe wane the government the necessity of 

taking steps t hout England for a better supply of 
water in towns and villages. 


The electric light has had one good result in London 
already. It has led to such improvement in the char- 
acter of the gas that, with the addition of a new style 
of burner, recentiy devised, people hardly recognize it, 
and strangers are said to have actually mistaken it 
sometimes for the electric light. 


The preparations for the International exhibition, at 
Sydney, Australia, are rapidly progressing. The com 


| missioners are somewhat embarrassed by the extent of 


the applications for space from Europe. England and 
France alone having asked for all the available floor 
space. The project may be said to be receiving hearty 
support from all sides. 


A London dispatch of the 9th inst says: ‘“‘ The Metro- 
politan Board of Works, of London, after the recent ex- 
periment on the Thames Embankment finds that elec- 
tricity costs two and a quarter pence an hour per lamp 
more than the best gas giving equal light. The report 
declares that the defects connected with the electric 


light must prevent its general adoption.” 


‘ ee produces annually 75,000 tons of iron, of which 
25, 

wrought-iron and steel. It imports iron and steel rails 
very largely from Belgium. Twothousand miles of new 
railways are projec’ 


and tools being now made in Italy, as well as hardware 
of a common character, in considerable quantities. 


The Italian government has given its guarantee for 
the sum of £30,000,000 sterling for the completion of 
Railway. On this railway an important 
invention has been introduced, actuated by electricity, 
which enables a station-master to see at a glance 
whether the switches for an incoming or an outgoing 
train have been correclty moved. Every motion of the 


| switch is shown in the station-master’s office on a dial 


plate. 


The Nottingham (Eng.) Corporation have, it is stated, 
to purchase the plant of the Nottingham Water 
Company, the terms being to pay the shareholders 6'¢ 


| per cent. the first year, 6% the second and 7 everv vear 


afterward; and, in addition, to give a bonus of £20,000. 
In spite of the payment of so large a percentage, the 
co tion have every reason to believe that they can 

e the concern pay as well as the gas-works, which 
have been found to yield immense profits. 


Some recent statements of French iron-masters before 
a German Commission on the causes of industrial de- 
pression, throw some light on the question of the cost of 
in Germany. M. Jordan, of the Marseilles 
Blast-Furnace Company, stated that it was possible at 
Krupp’s works to turn out a ton of Bessemer pig for 
$13 to $14, and a ton of steel rails for $21, first cost. 
The representative of Krupp’s firm before the commis- 
sion declined to give any information as to the cost of 
production. The other rail manufacturers who 
were examined estimated their cost of producing steel 
rails at about $32.50 per ton, exclusive of general ex- 
penses. 

Some interesting experiments are shortly to be carried 
on at A trial will be made of a new steam- 
vessel, the invention of an American engineer, which 


—_ w —— either wheel or —— The vessel 
ropelled by meausof a steam-pum horse -power, 
with » horizontal tubular boiler. This p draws in 
large quantities of water, which it e with great 
force th tubes furnished with con nozzles, 
the ng both at the fore and aft of the ves- 
sel parallel with the keel. If this , when tried 
on a large should prove to be successful, there is 


scale, 
no doubt that it will be of service, especially for the 
navigation of streams and rivers. 





GENERAL INTELLIGENCE, 


We solicit and are 
umns any items of interest may be 


Gas AND WATER. 


to in these 
patntohed us, 


| are going down 1,500 feet for water. 


tons are pig and cast-iron, and 50,000 tons | 


t The native industry in iron is | 
' growing rapidly in importance;-locomotives, machinery 
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. 7 The greatest bore 
is footing the bill.” 


*The water-works board of Toledo, O., last week re- 
duced the salariesof the chief engineer, secretary and 
other officials to rates existing prior to the recent ad- 
vance. 


Prof. Tyndall says that very great improvements in 
the electric light must be regarded as inevitable, but be 
does not believe gas will be beaten out of the field by it; 
there is too much use for gas. ; 


A Toronto, Ont., dispatch of the 12th instant says : 
“It is proposed to take the vote cf the rate-payers 
shortly on the by-laws raising $145,000 for the water 
— and the construction of a new bridge over the 

on. 


The Helena (Mont.) Daily Herald in a recent issue 
devotes a half-column editorial to discussing the sources 
| of water supply in that territory, and remarks regard- 
ing its own city as follows: “One of the greatest 
benefits that a city organization could do for us would 
be in providing an adequate supply of pure water.” 


The forthcoming report of the Department of Public 
Works of Chicago shows the daily average per capita 
of water consumed in that city to have been in January, 
1878, 127 gallons ; and in August of the same year 148 
gallons. Comparisons with other cities show that in the 
former month Detroit used 94 gallons; Philadelphia, 
52; Brooklyn, 60; Providence, 33. In August, {S78 
the cities named used, in the order given, respectively, 
98, 66, 63 and 49 gallons. : 


The Western Electric Light Company, of San Fran 
cisco, has everything now cmepenedl to light that city, 
one or two of its streets, the hotels, theatres, stores, ete 
The company is fully convinced that within sixty 
daysit will be in perfect running order, and will be 
supplying all the light that can be manufactured with 
| one ~—. It is daily overrun with applications 
for the light, and many prominent business people are 


| patiently waiting its starting up. 

The new water-works of Peru, Ind., have been com- 
pistes and satisfactorily tested. There are laid 59,887 
eet of mains, which supply 101 hydrants, situated at 
| convenient distances throughout the city. The pumping 
| engines were manufactured by H. R. Worthington, of 
New York, and have a capacity of pumping 1,500,000 
gallons every twenty-four hours, The cost to the city 
of putting in the water-works was about &110,000, They 
were built under the superintendence of J. D. Cook, Esq., 
the well-known hydraulic engineer of Toledo, O. 


| The Troy Press of the 12th inst. says: “ The Water 
Commissioners and the Holly Company have signed the 
| contracts for the water-works extension. The Holly 
| Company will now sub-let portions of their contract, 
such as the building of the house, the digging of the 
| reservoir, tunnel, well, etc. No Troy contractor has the 
| tools required to dig the tunnel, and it is probable that 
| this portion of the work will be given to outside parties. 
| Contractors are here from Montreal, Albany and other 
places figuring on the reservoir and other parts of the 
}extension. The sub-contracts will be let, and every- 
thing in readiness for work by the Ist of the month.” 


| The completion of the new water-works at Brandon, 
Vt., it is stated, may be looked for at an early date. The 
works are being constructed by R. D. Wood & Co., of 
as under a contract for 839,000. The water 
| is brought from a pond, a distance of five miles from thie 
| village centre, which is stated to have an area of “ less 
| than one square mile, with an average depth of 70 feet, 
| and no perceptible inlet or outlet, and by analysis is 
found to contain the coldest, softest, and, in all respects, 
the purest quality of water in the State,” while ‘“ from 
; source to terminus the declination, while gradual, is 
sufficient to carry hydrant streams over the highest 
| church-steeple in the town.” There will be thirty-six 
| double hydrants. 
| 
| Commissioner Allan Campbell, of this city, has le 
| to the Mayor the report of the operations of the Dense 
| ment of Public Works for the three months that ended 
| on the 31st of March last. The greater part of the re- 
| port is devoted to the consideration of the city’s water 
| supply. The Commissioner says that the two storage 
| reservoirs and the natural lakes and ponds from which 
water is drawn in dry seasons are completely filled and 
contain an available supply of 9,500,000,000 gallons. 
| The work of repairing and strengthening the aqueduct 
is being continued to the full extent of the appropriation 
| for that service, and the work on the high service works 
at Ninth avenue and Ninety-eighth street is rapidly ad- 
vi - Strenuous efforts were made during the quar- 
ter to stop the waste of water by householders. Inspec- 
tions were made in 20,028 houses, resulting in the de- 
tection of 5,421 leaks in fixtures and 654 cases of willful 
waste. The Commissioner adds that estimates and 
= have been completed for obtaining water from the 
ousatonic River and for nn oe supply b 
penne ee resurvolrs in the ton . He 
necessity of carrying out this project, as well 
scheme to utilize the water from the Bronx River: 


_-- ooo —-—. 
STREETS, DRAINAGE, ETC. 
Atlanta, Ga,, will construct at least three miles of new 





as 


P Mich., is to have water-works at ane 
a ened 000 xpense | Sewers the present year. 


Des Moines, Ia., has been adding pumping ma- 
chinery to its water-works. , or se 


The construction of thenew water-works at Houston, 
Tex., is proceeding vigorously. 


The citizens of Lockhart, Tex., talk of their 
town Stn tack bp tates of tan end Waa. 


The Galveston (Tex.) News says: “The Waco folks 


| Houston, Tex., is agitating the questic: sti 
| paving on guite an extensive scale. * +. 5 ee 


| The ex of the Cleveland 
ment April were $1,059.77. 


| Poor Detroit! She isto have a magnificent boulevard 
| tom sadioe Jong, in the Of the letter U. This ix the 


(Ohio) street depart- 


| road to ruin. —Cincinnati Commerciat. 
The item of #25,000-in the New York State Legisla- 
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tive canal bill for the extension of the Bird avenue 
sewer under the canal and Black Rock harbor, at Buf- 
falo, N. Y., was vetoed by Governor Robinson during 
the past week. 


The contract for digging a ditch on the prairie west of 
Fort Wayne, Ind., was let last Saturday to Jesse R. 
Straughan & Co., for $85,000. This is about the | 
contract of that kind ever let in the state. The land to 
be drained embraces about 14,000 acres. 


It is proposed to lay a sewer in North Adams, Mass., 
at an expense of about $5,000, and it is stated that a 
special town meeting will be called soon, at which the 
money will be appropriated. It is thought a 15-inch 
pipe will answer the requirements proposed. 


Resolutions are pending in the Hartford (Conn.) City 


Council, and under date of May 12, were ordered to be | 
printed in the daily newspapers of that city, for the | 


purpose of hearing objections thereto, for the term of 
ten days, for the construction of about 200 feet of brick 
sewer in Allen place, and about 940 feet in Sherman 
street. Each sewer isto be built with “a four-inch 
ring and of oval form, equal to a circular form 18 
inches in diameter, inside area.” 


The City Clerk of Columbus, O., gives notice that 
plans and specifications have been prepared and are 
filed in the office of the City Civil Engineer for the ex- 
amination and inspection of all parties interested, for 
the construction of two trunk sewers, one being for the 
main drainage of the northeastern, eastern and south- 
eastern portions of the city, and one for thé main drain- 
age of the northern portion of the city; and that there 
will be a meeting of the standing committees of the City 


Council on the sewer districts of the city, at the office of | ¢laimed to have been the first railroad in this country. | 


the City Clerk, on the 19th inst., at 10 o’clock a. m., at 
which meeting will be heard all parties interested as to 
any amendment or corrections of said plans and specifi- 
cations. 


The New York Times says: ‘‘ One cause of the recent 
bankruptcy of the City of Elizabeth, N. J., was the ex- 
penditure of immense sums of money in payment fer 
the laving of what is known as the Nicolson wooden 

avement on streets not built on, and which may not be 
built on for years to come. The corporation of Eliza- 
beth paid to the American Nicolson Pavement Company 
about $600,000. It has been revealed in the course of 
legal proceedings brought by the Receiver of that com- 
pany against the persons who formerly controlled it 
that almost half that sum was clear profit, as the cost to 
the company of caging, 6nete square yard of pavement 
was &2.60, while the charge to the City of Elizabeth was 
$4.60. This charge appears to have been very much 
higher than that made to any other city within whose 
limits the Nicolson pavement was laid.” 


ooo 


BRIDGES. 


The entire length of the t steel bridge of the Chi- 
cago, Alton & St. Louis ilroad Company, at Glas- 
gow, Mo., is 3,600 feet. Its cost was nearly $450,000. 


A bill was passed in the New York State Assembly, 
on Tuesday, authorizing the city of Syracuse to con- 
struct an iron swing-hoist, or lift-bridge, over the Os- 
wego canal, in that city. 


An Ottawa (Ontario) dispatch of the 13th inst. says: 
‘*The contractor for the Quebec, Montreal, Ottawa & 
Occidental Railway to-day commenced work on the new 
bridge over the Ottawa above the Chaudiére.” 


The town of New Milford, Conn., at a meeting last 
Saturday, agreed to allow the Selectmen to build the 
proposed bridge over Still River, in that town, either 
of iron or wood, according to their best judgment. 


The Detroit a & Iron Works, of Detroit, Mich., 
have a contract to build an iron bridge 890 feet long 
and 43 feet high over the Rouge River, near Plymouth. 
Mich., for the Detroit, Lansing & Northern ilroad 
Company. 


The Selectmen of Medford, Mass., have instructed Mr. 
H. W. Blaisdeil of Boston, to prepare the necessary 
plans and specifications for the construction of a two- 
arch stone bridge over the Mystic River on Main street, 
in that town. 


The question of a new bridge in Westfield, Mass., to 
which we alluded last week, was quite fully discussed at 
a town meeting, last Tuesday, and will come up in at 
the adjourned meeting, to-day. The proposed bridge, 


it is stated, if built, will be of iron, about 380 feet long. 


The long dry bridge, near the covered bridge over 
the Naugatuck River at Thomaston, Conn., has been 
tested and found unsafe for rapid driving, and, at a re- 
cent town meeting, action was taken to receive sealed 
proposals for either an iron or stone bridge, to replace 
the same. 


The railroad bridge on the Dover & Winnepisseogee 
branch at Alton, N. H., was burned last Monday after- 
noon. The fire was caused by rks from a passing 
locomotive. The bridge was 180 feet in length, and 
spanned the Cocheco River. The loss is estimated at 
23,500. It will be rebuilt at once, 


It is proposed to construct either a tunnel or bridge 
between the city of Boston proper and East Boston. A 
Joint Special Committee appointed to consider the ex- 


pediency of applying to the Legislature for an act to | 


authorize the city to construct one or the other was to 
give a public hearing to all persons interested yesterday. 

The Kansas City Bridge Company, of Kansas City, 
Mo., through their executive committee, has closed a 


contract with Major E. Smeed, Engineer of the Kansas | 


Pacific Railroad, for the construction of a first-class 
iron bridge across the Kaw River, at the foot of Sixth 
street, Kansas City, Kan. It is understood that the 


ENGINEERING NEWS. 


work will commence immediately and be pushed vigor- 
ously to completion és 


At the meeting of the City Council of Denver, Col., on 
the Ist inst., the Committee on Streets made a communi- 
cation recommending that a truss-combination bridge 
of 130 feet span and 20 feet roadway be built in that 
city, and that the city ineer be 
plans and tions 
the council at their next meeting. A resolution to the 
above effect was passed by the council. 


The Cairo & Fulton Railroad recently lost their 
wooden bridge over the Red River, at Fulton, Ark., 
| by reason of a heavy flood in that stream. The day fol- 
| lowmg a force of 225 men was sent there, and in one 
| week’s time the same with an iron bridge, not- 
withstanding high water and other difficulties with 
which they had to contend. The river at Fulton is over 
| one-half mile wide, and this work is considered the fast- 
| est of the kind on record. 
| ——ereo——_ 


RAILROADS. 


| The og railway line in the United States (not 
| counting branches) is the Union Pacific—1,033 miles. 


| It is stated that there are 9,000 miles of railway of 
—— feet gauge in the United States, not counting pri- 
| vate lines. 


| The Colorado State Board of Equalization places the 
| value of the 1,218 miles of railroad of the State at $7,- 
687,458, an increase of $2,712,383 over last year. 


A wooden railroad laid on granite sills, in Quinc 
Mass., in 1826, for the transportation of granite, 


% 


The total number of miles owned and leased by the | 


Atchison, Topeka & Santa Fe Railroad is 1,248.89 or 
— miles more than any other road west of the Missouri 
| River. 


| The smallest organized railroad in the wcrld is the 
Wood River Branch Railroad, of Rhode Island, which 
_ is six miles, and has eight daily passenger trains. 


The railway interests of the United States a 
a value of ,000,000,000. That of Great ritain, 
$2,800,000,000; Germany, $100,000,000, and France 
| $1,000,000, 000. 


The Wabash Company will build a line of track from 

Decatur, Ill., to Chicago; ahd will complete the same, it 

| is said, this summer. e work of grading will com- 
mence presently. 


A moanaes paragraph says: ‘ Advices from Grosse 
Isle, in the Detroit River, state that Vanderbilt’s force 
| employed on the great tunnel has dwindled to two men 


and a wheelbarrow employed on the Canada side.” 


Concerning the air-line extension of the Chicago, Mil- 

waukee & St. Paul Railway to the Missouri River, it is 

| announced that the grading has been done, track-laying 

| commenced, and that the iron will be rapidly laid. The 
| Missouri River is to be reached this fall. 


| It is stated that by July 4 next the New Mexico 

division of the Atchison, Topeka & Santa Fe road will 
| reach Las Vegas, New Mexico, a town of from two to 
| three thousand inhabitants. This extension has been 
| put through so far at one and one-half miles per day. 


| The contract for building the ere Decatur & 

| Springfield Railroad has been awarded essrs. Irwin 

| & Hustis, of Crawfordsville, Ind. The lineto he built is 
from Bruin, six miles east of the Wabash River, to In- 
—— fifty miles; and the work is to be finished by 

| Oct. 1. 

| Preliminary surveys have just been made for the ex- 


| tensiou of the Stanton Branch of the Detroit, Lansing & 
| Northern Railroad from Blanchard to Big 


— Mich., 
and the final location will be made at ounce. lt was ex- | 


pected that the contracts would be let about the 15th 
tandem tated thatthe line wil be built 
| summer. en, o posed e 
| about twenty-five miles. oP 


The Cansdian government has caused a survey to be 
made with a view to determining the practicability of 


nsion is 


| establishing either rail or canal communication between | 


| Lake Winnipeg and Hudson’s Bay as an outlet for the 
serene — of the ee ees jock 
| report on the su t recomm wa 

an the more feasible and desirable, and the cahabod 
cost of the road is about $32,000,000. 


The Winona & St. Peter Railroad Company is going 
. “ee 70 Fg ss line en ery. es west to the 
ig Sioux River season. re surve 
are made and the line located stout 20 miles The 
—- in Minnesota is called the Chicago & Dakota 

ilway, and the Dakota the Dakota Central 
Railway. ‘lhe track will be laid with steel rails. The 
contract was to be let for the grading the past week, the 
company doi the bridging and ok tying it- 
self. John E. Blunt, C. E., is Chief Engineer of the 
new line as well as of the Winona & St. Peter Railroad. 
In consequence of the recent decision of the United 
States Supreme Court, awarding to the Denver & Rio 
Grand Railway Company prior right of location over 


instructed to prepare | 
refor for the consideration of 


May 17, 1879, 


i 
| at P the other evening and told what 
|; the Lord had done for him. sOetae aber, things, be 
| said he ran his caboose car from Cedar Rapids to Potts 
| ville, without a flange on one wheel. He faith the 
| Lord would caboose on the track, and He did. 
| It was after lhe received an epistie from C. J. 
| Ives, Superintendent, which began thus: 
I don't believe the Lord has anything wo 
t trains;” and now Martin has 


— 
- 


ee yy 
| do with ru 


The Union Pacific and Atchison, Topeka & Santa Fe 
Railroads are as work night and day to see which 
company will reach dville first. The Atchison, T. 

& ita Fe Railroad are now at Cleora, 120 miles 
there, and they have finished their ing to 
Granite, 16 miles from Leadville. os will complete 
their road by September next, and will no doubt be 
| victorious in the race, as their competitors have to pass 
over the very hack-bone of the Rocky Mountains, while 
the en & Santa Fe runs through the va)- 
ley of the Ar’ River. The principal obstacles they 
have had to encounter thus far is getting a cut through 
“Grand Cafion of the Arkansas.” In this cut they have 
had to lower men with ropes hundreds of feet in order 
to cut into the side of the cliff. The cafion is fifteen 
miles in length, and the civil engineering thus far has 
been a masterpiece of work. 


——@e9——— 


RIVERS, HARBORS, ETC. 


The dee part of Lake Superior, which is off the 
end of Remsoueer Putah, Mich. "ue Ga0 fant r 


The City Council of Ashtabula, Ohio, at their meeting 
on the 11th inst., decided to levy a tax of four and one- 
| tenth mills on ali taxable ore for the improvement 

of the harbor of Ashtabi The work proposed con- 
sists of dredging. 

The Lake Shore Railroad Company will widen the 
dock which they are now building in the Ashtabula 
(Ohio) harbor from 90 feet as originally eae. to 130 
feet, and have also let the contract for building an ad- 
ditional coal dock 920 feet long and 150 feet wide. 


The Chicago Evening Journal says: *‘ One of the best 
ways for a contractor to make aay. 7. ing the 
river is to commence at the head of ver, fill a scow 
with mud and then drop the mud a few feet below 
where it was taken out. By oe management he 
can scoop up the same mud several times before he 
reaches the mouth of the river.” 


The United States House of Representatives Commit- 
tee on Levees of the Mississippi River, on the 13th inst., 
agreed to eet favorably the bill to provide for the ap- 
pointment of a Mississippi River Commission to direct 
and complete the survey of the Mississippi River, and to 
report the result to the tary of War, together with 
such plans and estimates as will improve the navigation 
of the river and prevent destructive floods. It author- 
izes the expenditure of $175,000, or so much thereof as 
| may be aio effect the objects with which the 
Commission is c’ 


A Washington (D. C.) dispatch of the 14th instant 
| says: ‘* Captain s has made application for addi- 
tional payment of $500,000, claim that he has ob- 
| tained a channel at the mouth of Mississippi, 25 
feet deep and 200 feet wide. The matter is under con- 
sideration in the War t.” Another dispatch 
of the 13th says: ‘‘At the Cabinet meeting to-day the 
uestion of the pa nt of another installment to Capt. 
Reds on account a the Mi ppi jetties was discussed, 
the point turning upon his being uired to maintain 
the depth of the channel immedia‘ 7 the jetties 
as well as through the jetties and to the Gulf. From re- 
received it =— that the river shoaled above 
e jetties to the depth of 23 to 24 feet. No final deci- 
| sion was reached as to the liability of Captain Eads in 
this particular.” [Since the above was con it is 
announced that the payment of the ,000, uded to 
above, has been allowed.—Eb.] 
inn that the Sokaorhin es : , the’ athe 
w are to 
in that harbor were en route ioe, Sadeee- 
refers to the difference of opinion which has been 
as to the effect the completion of the channel 
have u the harbor, it being maintained by some 
that it so lessen the current which scours the 
channel in front of the wharves, that a deposit will 
be made in front of the city, shoaling the harbor, 
and gives a report of an interview upon the subject with 
M. L. Lynch, C. E., ex-City Engineer of Galveston. 
Mr. Lynch, after aang ae the scheme is the result of 
mature deliberation on part of some of the ablest 
engineers in_ the country, to a board of whom, consist- 
aU 8. ates Os tracy ceivek, - tl 
e ; su was who, 
after a careful study of the several routes surveyed and 
| the numerous accompanying reports on current measure- 
| ments, force, direction and action of the tides and currents 
in Galveston Bay, — in favor of the channel as at 
onet pon who also state in their report that 
harbor of Galveston, as well as the works projected 
. would not be injuriously af- 


| 
j 





several routes named in its charter, a powerful syndi- | !€5s, 


cate has been formed in New York to complete, as soon 
as possible, the — lines in Colorado, Utah, Ari- 

zonia and New Mexico included in the system covered 
by that decision. It is announced that $3,000,000 of 
the $5,000,000 posed for this year’s operations have 
already been subscribed and will be expended in finish- 
ing up the line to Leadville and “ Ten-Mile,” and in 
building forthwith to Santa Fe and the San Juan. 


Mr. Martin was 0 cee Sn ae ee 
Rapids & Northern Railroad. He is a ch member. 
He arose in a revival 


puts his faith in the Lord. 
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Tribune Building, New York City. 
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Dr. LYON PLAYFAIR has heen elected Chairman | 
of the Select Committee appointed to consider 
the subject of lighting by electricity. Scientific | 
witnesses from all parts of Great Britain will | 
be summoned to give evidence. Dr. Tyndall has 
already been examined. 


THE use of telegraph wires for messages through- 
out Paris will cease after May 1, M. Bontemps’ 
system of pneumatic tubes being almost complete. 
Blank forms for messages will then be sold to the 
public, and may contain any number of words 
the originals being forwarded to their destination. | 
There will be two kinds of forms, one for open and 
one for closed messages, priced respectively, 50) 
and 75 cents. 





—_ eo —_—— 

THE French military authorities have been mak- | 
ing extensive experiments at Mont Valérien with 
the electric light as a means of signaling and ex- | 
ploring a country by night. Portable Gramme | 
machines supply the current, and reflectors are 
used to direct the beams to any point of the land- 
scape. Itis believed that visual sigrals could be 
exchanged between Paris and Orleans, were the 
apparatus sufficiently elevated, 

scene 

THE subject of ‘‘ Negative Slip” in the action of 
screw propellers is treated in a two-column article 
in the Engineer of May 2. Hitherto the inventive 
genius of mechanical engineers has been devoted 
to the improvement of the engines and builers of the 
steamship until apparently there remains but little 
more to be accomplished in that direction, and 
very properly attention is now being turned to the 
screw propeller. 


—o 


| nitaries, for centuries past. 
| engineering science, the accumulations of capital 


| government in 1520. 
| canal proper—between Chagres and the Rio Grande 





ATa general eubitting of the Institution of ee 
ical Engineers, held at 25 Great George street, Lon- 
don, Eng., April 24 and 25, M. George Marié, of 
Paris, read a paper on ‘Recent Brake Experi- 
ments upon the Lyons Railway,” and Captain 
Douglas Galton read a paper on *‘ The Effect of 
Brakes on Railway Trains,” both of which, with 
the discussions thereon are published in the En- 
gineer of May 2, and may be had by remitting to 
this office fifty cents. The same paper contains 
the specifications and diagrams of the ‘‘ Hanley 
Sewerage Pumping Machiney,” and of the ‘‘ South- 
port Promenade Extension;” also an illustrated 
paper on ‘‘ The New Pits and Hauling Machinery 
for the San Domingo Mines in Portugal,” read be- 
fore the Society of Engineers, March 3, by the 
Vice-President, Mr. Joseph Bersayn. 

—_——= o—___—_ 

THE next and last number of Humber’s ‘‘ Water 
Supply” will contain twenty double plates, une 
single plate, sixty odd pages of specifications and 
tables, and index. It will be ready about the mid- 
dle of June. We wish to call the attention of sub- 
scribers and intending purchasers to the subject of 
binding the volume, upon which we have just been 
receiving estimates for the balance of the edition 
remaining unsold. The work will be bound in half 
morocco, with very heavy boards, title in gold 
stamped on side, also name of subscriber if desired 
with gold across corners and side ; the whole job 
being in every way superior to that in the original 
English edition. To get asingle copy bound in the 
style which we propose will cost five dollars. To 
accommodate our subscribers we will bind their 
volumes for three dollars per volume where they 
pay express charges both ways. Pages to be bound 
must be sent by express before June 10, and will 
be returned as soon as finished. The price of the 
remaining unsold volumes will be raised to $15 as 
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soon as bound, and will be further subject to ex- 
press charges. Parties who subscribe now, get a 
bound volume for $13 prepaid. Before the year 
closes the price will probably be thirty dollars, as 
the booksellers are already buying the edition. 
eee 


THE PANAMA CANAL. 


The most important engineering problem of the 


—. | present century is under active consideration this 
; week, with a good prospect of final solution. How 


and where to unite the waters of the Atlantic 
and Pacific oceans by a canal across the narrow 
|neck of land that joins the two American conti- 


nents, has been a favorite study for adventurous | 


explorers, enthusiastic capitalists, civil and mili- 
tary engineers, and even high governmental dig- 
The achievements of 


and the increasing demands of commerce render 
this vast undertaking now almost certain of ac- 


,| complishment, and that, too, before the century, 
|so brilliant in its wonderful achievements, shall 
| have come to an end. 


The first person who proposed a ship-canal be- 


| tween the oceans seems to have been the celebrated 


conqueror of Mexico, Hernando Cortes. He ac- 
quired large estates in Oaxaca and on the Isthmus 
of Tehuantepec, with a view to the construction of 
such a canal, which he proposed to the Spanish 
The first project of a Darien 


—was advocated in 1528 by the Governor of Pana- 
ma, then the chief seat of Spanish authority for 
South America. The project was revived at inter- 
vals for nearly half a century, until Philip I1., for 
political reasons not clearly apparent, but probably 
connected with his jealousy of British commerce, 
forbade the subject to be again mooted. It conse- 
quently slumbered in Spanish archives for a couple | 
of centuries more, but was sporadically taken up | 
by navigators or adventurers of other nations. 


The principal explorers have, however, been | 
Americans, and, aside from recent governmental | 


aid for surveys, the money of a single American 
gentleman, Frederick M. Kelley, of New York City 


rations of the Panama Isthmus that have been 
made since 1850, and in his enthusiastic devotion 
to this one object of his life—an inter-oceanic chan- 
nel between the Atlantic and Pacific—this gentle- 
man has given up his own time, labor and fortune 
What he has done and how he has at last retired 
from the grand ‘‘ quest,” impaired in fortune, but 
probably with undiminished enthusiasm, forms a 
great portion of a most interesting chapter in the 
June Scribner just published, entitled ‘‘ Piercing 
the American Isthmus,” in which the various canal 
projects are reviewed, and the seyeral routes well 
illustrated by maps, together with a section of 
Lieut. Wyse’s Tunnel through the Cordilleras. This 
paper should be read by every engineer who de- 
sires to post himself on the subject of the proposed 
canal. And what ambitious engineer does not 
wish to do so? 

The American government in 1857 sent an ex- 
ploring expedition under the leadership of Lieuts. 
Michler and Craven, of the Navy, which didn’t re- 
sult in anything but a quarrel over a point of eti- 
quette ; in 1870 the government dispatched Com- 
mander Thos. O. Selfridge to make a survey of the 


Isthmus, and Lieut. Lull and Chief Engineer Men- | 
ocal, of the U. S. Navy, made surveys of what is | 


called the Nicaragua route. The most active ex- 


, | plorer other than American has been Lieut. Lucien | 


N. B. Wyse, of the French Navy, who is the most 


important member of a society which was organ- 


ized in Paris, in 1876, by Gen. Tir. for the ex- 

ploration of the San Miguel, or Tuyra region, in 
search of a route for a canal. Notwithstanding | 
the energy and industry of this adventurous ex- | 


| son. 
, | tation in this respect. Its water-shed is very exten- 
has furnished the capital for most of the explo-| sive, including the western slope of the Sierra 
| Lloronas, 
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national Congress now assembled in Paris, and 
which has been convened since the 15th inst., with 


Ferdinand de Lesseps as President, and at which all 
the great maritime powers of the world are repre- 
sented. The only business transacted last week | 
was the reading of a paper on the subject by the Sec- 
retary, and the dividing of the members into com- 
mittees. 


This week has been occupied in considering the 


various projects of which we here present an ab- 
stract. 
Lieutenant Wyse’s Tiati-Tolo route may be de- 


scribed as follows: The canal on the Atlantic side 
opens into the Gulf of Darien at Acanti, several 
miles southeast of Cape Tiburon (Shark Cape). 
The line of canal then runs in a southwesterly di- 
rection for a short distance, when it reaches a very 
high mountain range, which lies nearly 
with the Atlantic coast line. 

It is proposed to make a tunnel through the 
mountain range, about eight miles long, measured 
on the ocean level. This tunnel would be large 
enough to admit of the passage through of ships 
of large tonnage. It would be nearly 120 feet high, 
measuring from water line, and 52 feet wide at the 
bottom. The proposed depth of water would be, 
on an average, 25 feet. The sides of the tun- 
nel form an angle of about 120° with the bot- 
tom, which would give a width of about 65 feet at 
the surface of the water; thence the walls would 
be perfectly perpendicular for about 80 feet, at 
which distance a regular arch would spring. 

After the tunnel had been cut, the work of ex- 
cavating the canal to the Gulf of San Miguel would 
be comparatively easy on account of the lowness 
of the country and the numerous rivers that flow 
toward the Gulf. The fact that it is proposed to 


parallel 


| utilize some of these rivers in making the channel 


is one of the chief objections raised by the op- 
ponents of Commander Wyse’s plan. 


It is said that the Chucunague and Tupisa rivers, 
both of which it is proposed to turn into the canal, 
are noted for heavy freshets during the rainy sea- 
The Chucunague particularly has a bad repu- 


between latitudes 8° 15’ and 8° 45’. 
The amount of ‘drift” that comes down 
this river during the flood period is something 
|enormous. Commander Wyse proposes to con-_ 


. | struct a strong grillage to protect the canal from 


| injury in vase of the sudden rise in the rivers, but 
|/many engineers are inclined to believe that no 
matter how strong and effective the protection 
| might be for the first few years, it would he 





almost impossible to prevent a disaster, should 
time and the elements weaken the structure. 
As to the harbors at the ends of the proposed 


bew~ only one is needed to be constructed arti- 


fivially. The Bay of Darien, whichis an arm of 
the Gulf of San Miguel, runs far inland and forms 
a very well protected harbor, which by a little im- 
provement could be made capable of accommodat- 
ing a great many vessels. At Acanti there is no 
| protection whatever for ships against storms. The 
coast line is very regular from the mouth of the 
Atrato to Cape Tiburon, so that a breakwater is 
necessary to permit of ships’ riding at anchor in 
safety while awaiting their turn to be let through 
the canal. The material used in the construction 
of the breakwater could be obtained at a very con- 
venient distance when the tunneling of the moun- 
tain was begun, so that the work of excavating 
the canal and making the artificial harbor could 
| be carried on at the same time. 
The cost of the work, as has been estimated by 
| Commander Wyse, would be about $100,000,000, 
| which is nearly $50,000,000 more than the esti- 
mated cost of the Nicaragua route. 
The route advocated by Commander Selfridge is 





plorer and engineer, we hope to see the greater and | by way of the Atrato River to its junction with 
earlier labors of American engineers rewarded by the Napipi, and thence by a canal to the Gulf of 
the selection of one of the routes advocated by Panama. The navigation of the Atrato is good 
them. This selection is the purpose of the Inter-! for a distance of one hundred and fifty miles, re- 
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| selected. The Congress had been urged to bring 


quiring no improvement up to a point onemile be- leave the river line and run direct for San Juan del 


low the mouth of the Napipi. The canal from this 
point would be through the Napipi Valley to Cu- 
pica Bay. The water for the canal would be drawn 
entirely from the Napipi River, which at the sum- 
mit level would include also its two principal 
tributaries—the Murindo and the Doguado rivers. 
The artificial cut would be twenty-eight miles in 
length; of this twenty-two miles would be over a 
plain, three miles of moderate cutting and three 
miles of tunneling—this to be 112 feet high and 60 
feet wide, leaving 87 feet in the clear above the 
water surface. 
the cost of carrying out the Napipi project at 
$99,986,052. 

Chief Engineer Menocal laid before the Commit- 


tee on Technique plans, and estimates for a ship- | 


canal across the Isthmus—the Chagres route. He 
said that on the arrival of the United States sur- 
veying expedition at Aspinwall the first point they 


had considered was whether a canal without locks | 


—that is to say, a canal at sea level—was practica- 
ble. Such acanal, they decided, would necessarily 
have to be the ultimate drain of a large basin, ex- 
tending between Aspinwall and Panama, and the 
recipient of the Chagres, the Gatusa, the Obispo, 
the Primedad and the Rio Grande rivers, besides 
smaller confluents, The River Chagres would 


have to be received into the canal with a fall of 46 | 


feet during the dry season and of 78 feet at times 


of flood, with a depth of water of 32 feet or more | 


on the top of the dam. The great objection to the 


bed of the Chagres had been found to be in the fact, | 


therefore, that the required elevation could not be 


: . . : } 
kept, as during the rainy season the river rises too | 


rapidly and too high, and the dams, which would 
take years to construct, might be destroyed in a 
single night. 

After mature deliberation it had been decided to 
abandon the plan of a canal on the sea level, and 
investigations had been directed toward the loca- 
tion of a canal with locks that would cross the 
Chagres by means of a viaduct, under which the 
river would have full flow. It was found that an 
ample supply of water could be obtained from the 
Chagres by an aqueduct ten miles in length. The 
summit level of the canal had to be fixed at 124 
feet above the level of the sea, and twelve locks 
were necessary on either side to overcome that 
elevation. 

On the Pacific slopes the locks would have to be 
located from a mile to two and a half miles apart, 
until the level of the swamp of the Rio Grande is 
reached. At that point, the level of the canal 


would go down to the level of tide-water, and con- | 
tinue so until it approached the beach of Panama, | 


where it would be necessary to construct two tide- 


Commander Selfridge estimated | 


Norte (Greytown), a distance of over forty-one 
| miles. In this section of the line it would be nec- | 
essary to excavate and fill for a distance of about 
thirty-six miles in order to keep the proper level. | 
The lake needs very little work to make it perfectly | 
safe for navigation. The western end of the canal | 
_ would be all cutting through the hills that sepa- | 
rate Lake Nicaragua from the Pacific, but the dis- | 
| tance would not exceed sixteen miles, It is pro-| 
posed to have ten locks on this section, each hav- 
ing a lift of about ten feet, and a tide lock at the 
mount of the canal. Ten locks would also be 


and Greytown. The San Juan River would be 
rendered navigable by the construction of four 
dams in suitable locations. The total length of 
| this canal, from ocean to ocean, would be about 
one hundred and eighty-one miles. Its cost is es- 
timated at $105,000,000, and believed to be the 
work of ten years. If this canal should be con- 
structed, it will open up Nicaragua to the world, and 
under a better political organization she may be- 
| come prosperous and more populous, 

| On the 21st inst., the Sub-Committee on Tunnels 
| reported that they had completed their estimate 
| for the construction of a canal across the Isthmus 
| of Panama at sea level, with a tunnel through the 
mountains and without the use of locks, according 
| to Lieutenant-Commander Wyse’s project, and 
found that it would cost $160,000,000. 

In making the estimate, the sub-committee did 
| not make any allowance for expenses of the com- 
| missions, interest on the money expended and sal- 
aries of the engineers. It also assumed that the 
/ work was to be accomplished without having to 
contend with the water that would naturally flow 
into the cutting from the numerous streams across 
which the canal line would run. The committee 
| further stated that should the work have to be 
| done under water it would be utterly impossible to 
| estimate the cost, even proximately, but it was be- 
| lieved that it would reach an enormous figure. 

On the same day Sir John Hawkshaw,the eminent 
English civil engineer, addressed the meeting. He 
| said that if a canal at sea level was constructed, it 
| would be the ultimate drain ofa very large terri- 
tory lying between Panama and Aspinwall, and 
| that the surface drainage would be so great that 
the cross section of the canal proposed by Lieu- 
tenant Wyse would be insufficient. 

After detailing the positions of the different 
water-sheds and the rivers that drain them, he 
| stated that in times of flood the waters from the 

rivers alone would be enough to fill the tunnel to 
the top. Thecurrent inthe canal that would be 
produced by the oscillation of the tide alone would 








placed on the section between the San Juan River | 


locks, of ten-feet lift each, so that vessels could be about five miles an hour, but there is no cal- 
go in and out during any state of the tide. | culating what it would be when the floods from 
This canal, as proposed, Mr. Menocal went on to the mountains would rush from all sides toward 
show would be perfectly free from surface drain- | the canal, seeking an outlet tothe ocean. Sir John 
age, for which ample provision would have to be | Hawkshaw said, also, that the first objection could 
made, The length of the proposed canal, from | be overcome by placing tide locks at the ends of 
Matachin to Panama would be 15 miles, and from | the canal. In speaking of the use of locks in the 
Matachin to Aspinwall 26 miles, making the entire ‘canal to avoid the enormous expense of excava- 
length of the canal 41 miles. The cost of this route | tion, he said that he did not see any objection that 
Mr. Menocal estimated at $98,000,000. Mr. Meno- | could be raised against canals with locks, provided 
cal was highly complimented by the President of | they were properly built and abundantly sup- 
the Congress, M. De Lesseps, for the precision and | plied with water. 
clearness of his statement. It cannot be disguised that the canal project 
The Nicaragua route has long been looked upon | proposed by Lieutenant Wyse has lost much in 
with favor by engineers as one that presents the | favor, judging from the results of the week’s 
most favorable topographical features for the con- | days’ discussion. It is rumored that if the Wyse 
struction of acanal. The great advantages claimed | party is defeated it will unite with Commander 
for it are that the country thréugh which the line of Selfridge in favor of the Napipi-Atrato route, 
canal would run is almost free of mountains and that | in which only two tidal locks and two short tun- 
a never-ending supply of water can be had from nels are required, Nothing but praise is heard at 
Lakes Managua and Nicaragua, by which the canal | the clearness, precision and impartiality of the 
would always be kept at a regular depth, sufficient | statements of the American engineers. 
to float the largest ships. The San Juan River,| Up tothe hour of going to press, no decision | 
which flows from Lake Nicaragua to the Atlantic, upon the canal route had been arrived at, although 
a distance of about one hundred and three miles, Commander Selfridge’s Atrato-Napipi route was 
is available for use as a canal for the distance of | growing in favor, and in all probability it will be 
about fifty-five miles, and then the canal would | either it or the Nicaragua route that will be 





the matter to a decision as quickly as possible, a) 
it is expected that on Monday the vote will |. 
taken, 


Oe <> eee. 


THE IRON AND STEEL INSTITUTE. 


The recent meeting of the Lron and Steel Insti- 
tute, at 25 Great George street, London, was a) 
event in the history of the iron trade of so much 
importance as to merit more than a passing notice. 
We have therefore given a large amount of our 
space this week to the address of the Presideni- 
elect, which will be read by every thoughtful 
engineer who recognizes in the growing impor- 
tance of steel as a constructive material the neces- 
sity of being up to the times in his knowledge of 
what has been, and is being done by eminent scien- 
tists and practical manufacturers in introduciny 
new processes for the production of the metal iron, 
with the uses of which he must be familiar, no 
matterin what branch of the profession his s)x 
cialty may lie. 

The distinguished President of the Institute dovs 
not see roomifor much further improvement in blast- 
furnace plant and appliances, or economy of fuc!, 
but believes that it is possible to utilize the waste 
heat and that in some cases this will undoubted!, 
be accomplished. The history of the Bessemer in- 
vention is referred to and the manufacture of stec! 
rails resulting therefrom. Now, with improve- 
ments in the Bessemer process, the almost entire 
supercession of iron by steel is foreshadowed. The 
President sees no objection to the taking of fluid 
cast-iron direct from the blast-furnace to the Besse- 
mer converter, but, on the contrary, he believes 
that the resulting steel is more reliable than by the 
old mode of mixing several brands of pig-iron and 
remelting in the cupola. 

The new invention of Messrs. Thomas & Gil- 
christ for the dephosphorization of ordinary pig- 
iron and thereby allowing the utilization of ores for 
the manufacture of steel that have heretofore been 
useless, was specially referred to by the President, 
and the papers on this subject were the great 
features of the present meeting, 

In the management of great works the Presi- 
dent sees room for improvement, and the remarks 
in the paragraph referring to the want of skilled 
labor in the upper branches of the iron manufac- 
ture may not be without benefit to the young en- 
gineers of this country who are on the lookout for 
a specialty in which to develop their talents. 
> +0 0s ee 


BOOK NOTICES. 





RAILWAY TUNNELING IN Heavy Grounp—Light and 
Heavy Ground, Sinking Working Shafts, Headings, 
Setting-out Lin Deiving H and fixin 
tion of Working Faces, Mining and Timbering, 

, Drawing the Bars, etc. With 

les F. Gripper, C. E. an 

tractor. E. & F. N. Spon, London ; 

New York. 1879. 

This book is made up of articles contributed to 
the last volume of the Engineer by Mr. Gripper 
(with some slight modifications) on the subject of 
which it treats. It is actual tunnel building by a 
contractor, that is discussed, rather than where a 
tunnel should be built, and how, by an engineer. 
The Engineer says: ‘‘ The object has been to place 
young engineers who have not had experience in 
practical tunnel-making in a position to under- 
stand what is wanted or what is going on when 
called upon to commence or to take charge of and 
superintend the works of a tunnel already in prog- 
ress. In this the author has succeeded.” 

Tue Coat TRaDE—A compendium of valuable infor- 
mation relative to Coal ion, Prices, Transpor- 
tation, etc., at home and abroad, with many facts 
worthy of rvation for future reference. Cor- 
rected to dates. By Frederick E. Saward, 
Editor of the Coal Trade Journal. New York. 1879. 
The above work is the sixth annual review of the 

home and foreign coal trade, and cannot fail to be 

of interest and value to all who are engaged in 
that business. € price is one dollar. 


_posi- 
ining 
plates, 

Con- 


George H. Frost, 








May 24, 1879. 


PERSONAL. 


Benezette Williams, C.E., of Chicago, was on 
the 16th inst., temporarily appointed City En- 
gineer of that city vice E. 8S. Chesbrough, re- 
signed. 

Major H. A. Rust and W. G. Coolidge, C. E., of 
Chieago, have formed a co-partnership as engineers 
aud bridge builders and have established their 
office in the Hawley Building, Dearborn Street, 
Chicago. Major Rust jwas the President, and Mr. 
Coolidge one of the engineers, of the late American 
Bridge Co., of Chicago. Both gentlemen have had 
extensive experience in the business of bridge con- 
struction, and are well and favorably known in 
that interest throughout the country. 

We had the pleasure of a call during the past 
week from Mr. J. D. Cook, lately Chief Engineer 
and Superintendent of the Toledo (O.) Water- 
Works, The works at Toledo were built under 
his supervision, and since, under his administra- 


tion, have been brought to a high degree of per- | 


fection as regards efficiency and economy. Mr. 
Cook, who, as ahydraulic engineer, has few if any | 


superiors in the country, represents another sacri- | 


fice tothe imbecile party political legislation which 
recently, especially in the West, has resulted in 
the removal or resignation of a number of the 
most eminent engineers of the country of the of- 
fices filled by them to the entire satisfaction of the 
better class of their constituents, as a result of 
their professional attainments and entire famil- 


ENGINEERING NEWS. 


| upon important problems in hydraulics therein 
| treated by the engineers. 
The Telford gold medal,awarded by the Institution 
of Civil Engineers to T. C. Clarke, of Messrs. 
| Clarke, Reeves & Co., for hise paper on ‘Iron 
| Bridges of Very Large Span,” read before that So- 
| ciety May 21, 1878, was on exhibition, and Mr. 
Clarke was the recipient of the congratulations of 
the members present for so distinguished a recog- 
| nition of his high professional abilities. The meet- 
| ing adjourned for informal conversation. 


| 





CORRESPONDENCE. 


St. CHARLES, Mo., May 17, 1879. 
EDITOR ENGINEERING NEWS: 

Do you know where I can obtain a copy of 
**Krayenhoff on Using Rod Floats in Gauging 
Streams,” referred to in Humphrey & Abbot's 
** Physics and Hydraulics of the Mississippi River?” 

SAMUEL H. YONGE. 

[We cannot find the pamphlet. If any of our! 
readers know of it, please to communicate at once, 
and oblige.—Ep. Ena. News. | 





} 





FERRYSBURG, Mich., May 8, 1879. 
EDITOR ENGINEERING NEWS: 

In your issue for April 26, Mr. 8S. 8S. Nichols 
gives a formula for determining points in a parallel 
of latitude, saying that he is not aware that it has 
been given by any author. 

i would remark that the fundamental or con- 





iarity, from long experience, with the duties in- 
volved. The sooner the property-holders and tax- 
payers of our municipalities recognize the necessity 
of the absolute divorcement of politics from the 
engineering profession, the better it will be, not 
only for their personal interests, but for the in- 
terests of the public works of cities and towns 
throughout the country. 


Lieut. F. V. Greene, Corps of Engineers, U.S. 
A., has been detailed by the President to assist 
Major W. J. Twining, Engineer Commissioner of 
the District Government. He will have charge of 
all work of the engineer department, which is 
above ground, known as “surface work,” includ- 
ing bridges, county roads, paving streets, repair- 
ing, ete. Lieut. Greene graduated at West Point, 
in 1870, standing No. 1 in his class, numbering 59 
members. He served two years in ‘the artillery 
service in the Southern States, and was transferred 
to the Engineer Corps, in 1872; was Assistant As- 


tronomer and Surveyor on the Northern 
Bonndary Commission between the United 


States and Canada, from the Lake of the 
Woods to the Rocky Mountains, which ser- 
vice he left in 1876, and was assigned to special 
duty in the immediate office of the Secretary of 
War, where he remained until 1877, when he 
was sent abroad to observe and report on the 
Russo-Turkish war, remaining until the present 
year, during which time he followed the whole 
campaign with the Russian army being present 
in several battles, and was offered several decora- 
tions by the Emperor of Russia. 


0 +0 0+ 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 





A meeting of the Society was held on Wednes- 
day evening, at 104 East Twentieth street. Mr. T. 
C. Clarke occupied the chair, and there were pres- 
ent members North, Emery, Croes, Forney, Cooper, 
Searles, Streidinger, Raymond, Dresser, Long, 
Worthen, Kuatté, Haswell, L. B. Ward, Blunden, 
Owen, W. Crosby, with visitors Dahl, of Norway; 
Young and Dix, of London. J. J. R. Croes read a 
paper entitled ‘*‘ Experiments on the Loss of Water 
in Flowing in Open Earth Channels,” which was 
discussed at some length by Messrs. Searles, L. B. 
Ward, Owen, Dresser, Streidinger, Worthen, Em- 
ery and the author. The facts illustrated by the 


stant part of the formula has been in use in level 
ing for the erection of the earth’s curvature a long 
time. 

The versed sine and external secant of a very 
small arc, being infinitesimal as compared with 
the radius, the arc coincides very nearly with a 
parabola, and we have the well-known relatior, 
‘‘versin, and external secant @ Tan.2’ But fora 
tangent of one mile on the earth’s radius, the fall- 
ing of the curve from the tangent is 8 inches = %4 
foot. Then, representing the number of miles in 
the tangent by n, and byc the falling of the curve | 
from the tangent, in feet, which is called the 
‘correction,’ and which is not sensibly different 
from the versed sine or external secant, we have 
the following : 


2n? 
i 
Then, remembering that with a given amount of | 
are, all the direct or increasing functions vary in- | 
versely as the radius, that the co-tangent of the 
latitude is the radius of the development of the 
parallel, and that the tangent is the reciprocal of | 
the co-tangent, we have the following : 
_ 2tan. L x n? 
3 
which is Mr. Mr. Nichols’ formula. 
This is correct for moderate distances, but when | 
¢ becomes large enough to be appreciable, as com- 
pared with the earth’s radius, it becomes a func- 
tion of itself, and the results of the formula are no | 
longer reliable. 
But a more serious objection to the formula is | 
the fact that it leads the surveyor not on the line | 
to be surveyed, thereby making it impracticable | 
for him to leave ‘‘ marks in line.” 
A concise, accurate and far more practical | 
method for the projection of parallels of latitude 
may be found in ‘‘ Buff & Berger's” new “ Cata- | 
logue and Manual” of Surveying and Engineering | 
Instruments (pages 42 to 48), which may be had for | 
the asking. 
The plan there given is substantially that of the | 
projection of railroad curves by deflections of the | 
chord from a tangent, or the preceding chord. 
H. C. PEARSONS 
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KEOKUK, Ia., May 19, 1879. 
EpitorR ENGINEERING NEWS : 


The Board of United States Engineers, composed 


paper are practically embodied in the report upon | of Gen. C. B. Comstock, Gen. G. Weitzel and Col. 


the Newark (N. J.) Water Supply, by Messrs. Croes 


and Howell, which is now ready for distribution, | 14th inst. to examine and report upon the practi-| 
and from which we expect to make some extracts | cability of utilizing the Des Moines Rapids Canal, | 


| C. D. Houston, re-assembled here on the 13th and 


| it in good condition. 
| in aid of its completion in the townships through 


for the purpose of rendering available for manu- 
facturing power the hydraulic head due to the 
fall of the Mississippi River at the Des Moines 
Rapids, and also for constructing dry docks at the 
middle lock, without interfering with the uses of 
the canal for navigation. The board was met by 
D.C. Jenne, C. E., of Sterling, IL, the citizens’ 
expert adviser, and by members of the Citizens’ 
Committee. Major Stickney rendered valuable 
facilities to the investigations of the board by per- 
mission to examine the data in his office relative to 
the canal levels, etc., etc., the records of river and 
canal gauges, etce., and he accompanied the board 
through the canal in the government propeller 
Messenger, which he placed at the disposal of the 


board for their inspections of the locations 
of the proposed improvements for utilizing 
the water-power and for establishing the 


dry docks—in connection with the plans there- 
of as proposed by Mr. Jenne and his report there- 
on (epitomized in your issue, of April 26). The 
Board having fully investigated and discussed the 
whole matter in its relation to the interests of the 
government as affected by the problems, it ad- 
journed to prepare its official report to the Secre- 
tary of War, which it expects to present in about 
a fortnight. 

Keokuk is likely to become the western terminus 
of the L, B. & W. R. R. extension, from Havana 


| (through Fulton, McDonough and Hancock coun- 
| ties)to the Mississippi River. 


The Champaign, Havana & Western R. R. is ex- 
pected to operate the L, B. & W. R. R. recently 


| sold, and extend the line as proposed. 


The M., I. & N. R. R., which has its eastern ter- 
minus here, has arranged to operate the Iowa Cen- 
tral R. R. of that company, extend its line from 
Albia (on the B. & M. R.R.) to the Moulton, and 


| thus give it a southern outlet by the North Mis- 
| souri R. R. to St. Louis. The extension contract of 


the M., lL. & N. to Corydon is progressing vigor- 
ously. President Gen. F. M. Drake thinks it prob- 
able that a further extension of the line westward 


| from Corydon, at least 50 miles, will be built this 


year. Wayne, Decatur and Ringgold counties are 
said to be anxious to secure the railroad. With 


these accessions the M., I & N. will become an im- 


| portant Western organization. 


The Keokuk, Iowa City & Minnesota R. R. (known 
here as ‘‘The North Road”) is being energetically 
revived. A recent inspection of the old grade found 
A tax is sought to be voted 


which it passes. When the line is equipped, the 
Keokuk & St. Louis R. R. is believed to be ready 
to operate it. 

A short narrow-gauge railroad is being con- 
structed westward from Fort Madison, 24 miles 
north of here. 

The water-works here (Holly’s system) is becom- 
ing a valuable acquisition to the citizens, as mani- 
fested by the daily increase in the number of con- 
sumers. The pumping-engine, which is an ad- 
mirably running machine, was erected under the 
personal superintendence of Mr. Holly, the invent- 
or’s brother, a most efficient, conscientious ma- 
chinist, whose painstaking, personal supervision 
inspired the citizens with confidence in the effi- 
ciency of the pumping-engine. The recent death of 
Mr. Holly will, no doubt, be a great loss to the 
Holly Manufacturing Company. 


Respectfully, ALEX. BLACK. 








ETHOD OF ROLLING STEEL OR IRON 
EYE-BARS.* 


A M 





BY CHARLES MACDONALD, C. E., NEW YORK CITY. 

Wrought-iron eye-bars for bridges and roofs, de- 
signed upon what is known as the pin-connection 
7 have been successfully manufactured in 
this country for some years. The most approved 
methods employed have been the hydraulic upset- 
ting process, and by die-forging under a hammer. 

In upset eyes the fibre of the iron is necessarily 











* Read at the Baltimore meeti 
of Mining 








of the American Institute 
Engineers, February, 1879. 
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much distorted; and in bars of considerable size,| All the eye-bars for the Glasgow bridge, now ‘the important item of fuel consumption it is doubt- 


this disturbance seriously impairs the strength of | 
the connection. 

Mr. Collingwood, in discussing my paper on 
‘* Proportions of the Heads of Eye-Bars,” read be- 
fore the American Society of Civil Engineers, Jan. 
21, 1874, submitted sketches of certain bars in- 
tended for the anchorage of the East River bridge, 
which had been exposed to the action of sulphur- 
ic acid a sufficient length of time to thoroughly 
cleanse the surfaces, and expose the condition of 
the fibre. These sketches are here reproduced for 
the purpose of illustrating the effect of this method 
of manufacture. In figs. 1, 2 and 3, it will be ob- | 
served that the fibres at A and E have been folded 
back upon themselves and otherwise twisted and 
disturbed, in a manner not calculated to inspire | 
confidence in the integrity of the connection. To! 
compensate for this defect, a large excess of metal | 
is thrown into the eye: but a method of manufac- 
ture which involves such a necessity, even although 
it be the one giving the best results, thus far, all | 


ENGINEERING NEWS. 


being constructed over the Missouri River, at 
Glasgow, Mo., were rolled in steel by this process 
to the satisfaction of General Sooy Smith, Chief 
Engineer. As the entire work is not yet complete, 


| General Smith’s report upon the behavior of these seems no great 


bars under strain may be delayed somewhat, but 


, that the chief impediment in the way of introduc- | heat the blast and raise the necessa 


ing steel as tension members in bridge construc- 
tion has been vernoved by Mr. Kloman’s very in- 
genious contrivance for rolling eye-bars, can no 
longer be seriously doubted: and it does not re- 
quire a prophetic inspiration to predict that within 
the next few yearsa new impetus may be given 
to the production of steel by reason of an increas- 
ing demand for structural purposes. 


THE IRON AND STEEL INSTITUTE. 


ADDRESS OF THE PRESIDENT, MR. EDWARD WILLIAMS, 








GENTLEMEN OF THE IRON AND STEEL INSTITUTE : 


things being considered, is far from being perfect. | I must ask leave to begin my address to you with | 
Die-forged bars, when well made, are more uni- | the expression of my grateful thanks for the high 
form in the disposition of material about the pin- | honor you have corferred upon me by placing me 
hole; but the extra expense involved in the manu- | in this chair. To preside over the Institute is, of 
facture practically rules them out of ,the market. | all others, the position I most esteem, and conscious 
There are die-forged eye-bars, so called, which are |as I must be that I cannot in many ways equal 
made by welding an extra piece or pieces on the | the able men who preceded me, I will give to the 
ends of bars, and hammering into the shape of an ' duties of the office my fullest and best attention. ' 


May 24, 1879. 


ful whether any large economy will be foun: 
practicable. 

The other raw materials are already utilized to 
the fullest extent, and in the item of labor there 
in for economy. 

The waste gases of the furnace, which at present 

- steam, are, 
/no doubt, capable of doing more duty as fuel : 
| but in works consisting of blast-furnaces only, it 
‘is not easy to see how this can be availed of, 
| Where, in addition to blast-furnaces, there are 
wrought-iron and steel works close at hand—a 
combination likely to become more prevalent—the 
,more complete utilization of the gases will no 
doubt be taken advantage of. 

In Cleveland, where there is a great deposit of 

salt, it is reasonable to expect that some day brine 
will be evaporated on a large scale by means of the 
waste heat, an enormous quantity of which is now 
being thrown away into the air from boilers, hot- 
blast stoves, and the several kinds of furnaces. 
We many of us remember how we were startled 
when, in 1856, at the Cheltenham meeting of the 
British Association, Mr. Bessemer published his in- 
vention in detail. There was, among the promi- 
nent iron-masters of the time, pretty general 
doubt as to some of the principles he promul- 


gated. 
In less than a week from the reading of the 
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Fig. 1. 







eye; but it is needless to say that these cannot be | 


included in the category of well-made eyes. 

By neither of these processes, however, has it 
been found possible to make uniformly good steel 
eye-bars; and it has been due to this fact, perhaps 
more than any other, that the value of this mate- 
rial, manifestly so much better suited for struc- 
tural purposes than iron, has not yet been fully rec- 
ognized in bridge construction. 

The want above referred to, would seem to have 
been met by an invention recently perfected by 
Mr. Andrew Kloman, of Pittsburgh, by which he 
is enabled to roll either steel or iron eye-bars di- 
rect from a billet without upsetting or in any way 
disturbing the continuity of the material. 

The machine by which this result is accom- 
plished is, to speak in general terms, a universal 
roll train, so arranged that the lower horizontal roll 
can be raised or lowered by hydraulic power applied 
te toggle-joint connections on the under side of the 
bearings. The upper roll is moved by screws in 
the usual way, and by a convenient disposition of 
the pitch any required vertical movement can be 
secured by revolving the gearing a given number 
of teeth. 

In operating the machine, a billet of the 
weight to insure aes length of finished bar is 
first rolled into the form indicated in fig. 4, a 
squeeze being given at each reversal of the rolls 
by first dropping the lower roll, then screwing 
down the upper one a given amount, and then 
forcing the lower froll back into its normal posi- 
tion in which the arms of the toggle-joints are ver- 
tical. When the required dimensions of the body 
of the bar have been thus obtained, the unfinished 
ends are reheated and rolled-into the flat blanks 
represented on the left extremity of fig. 5, by pass- 
ing them under the rolls at right angles to the di - 
tion in which the bar was finished; this is provided 
for in the arrangement of the housings opposite the 
power end of the rolls. The finished eye, as indi- 
cated at the right end of fig. 5, is finally sheared 
out in a hydraulic press. As might have been 
———< , the — of reheating, and cross- 
rolling at the ends, renders it nec to anneal 
the bar after the eyes have been formed; this, how- 
ever, is accomplished at very slight expense, and 
the general results, so far as may be known at 
present, are highly satisfactory. 
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I hope that, by the good help of the members, the 
interests and usefulness of our valuable society 
will not be abated. 

It is practically ten years sincé, in his inaugural 
address, His Grace the Duke of Devonshire, to 
whom our Institute is under great and lasting obli- 
gation, laid before us not only the past history of 
the manufacture of iron and steel, but also its 
condition and amount at the time. 

Since then few great industries have so in- 

| creased and altered in character, and it is scarcely 
too much to say that an expert in 1869, who had 
abstained from following the course of things, 
would to-day find himself ignorant of at least one 

| very oe branch of the manufacture, 

| It wi'l be understood that in treating of steel I 
am not at all wr gery be the old material that is 
so well preduced at Sheffield by the crucible pro- 
cesses. With this our Institute has not so far dealt 
much; andIam afraid that our good friends of 
the crucible trade look upon us as unwelcome in- 
truders, bringing cheap steel that sooner or Jater 
may in some Ses clash with their specialty. 

It is steel in bulk for railway requirements and 
other constructive works, for ships, etc., that my 
remarks are intended to apply. 

For the production of such steel the world is in- 
debted mainly to Mr. Bessemer, and in no small 
degree to our distinguished ex-President, Dr. Sie- 
mens, to both of whom Mr. Mushet’s ingenious 
and most opportune invention is essential. 

For both wrought-iron and steel the starting point 
must be pig-iron, which so far has not been pro- 
duced at moderate cost except by means of the 
blast-furnace. 

During the ten years I am speaking of there was 
not much alteration or improvement in this branch 
of the manufacture. The tall blast-furnaces first 
introduced by Mr. John Vaughan, as well asour 
most efficient heating stoves, were in use at the 
commencement of the term, and though the num- 


ber and size of them increased greatly, there was | 
not, I think, much improvement in principle or) 


advancement in efficiency. 

It is perhaps not wrong to hold that our best 
blast-furnace plant and appliances are unlikely to 
be much improved. A greater volume of blast and 
more security for regular c i and working 
would probably be in most cases beneticial ; but in 
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per, trial was made at Dowlais of the system of 
lowing air through pig-iron, with complete suc- 
cess. hat in outward form was pig-iron, and 
only differed from it by eee blown through 
for a few minutesin the most hap-hazard way, was 
heated in a mill furnace of the common sort, and 
rolled into bars, to the great astonishment of all 
| concerned. In fact, an experiment undertaken to 
| show that Mr. Bessemer had fallen into mistake, 
proved the exact contrary. 
Shortly afterward the system was setto work on 
a larger scale, but only very rarely was the success 
of the first experiment equaled, and generally there 
| was so much irregularity and failure that, not- 
withstanding the expenditure of a considerable 
sum of money, the operations were abandoned as 
| unsuccessful. 

When Mr. Bessemer left Dowlais, where he had 
been for some time, those who had worked with 
him believed that even he feared that the ingenious 
~—e he had advocated was not likely to prosper 

ut if so, his faith soon returned; the clumsy. 
converters first designed gave way to the beautiful 
tipping vessels; his works at Sheffield were started, 
| and we owe it to his indomitable courage and per- 
| severance that the world did not miss a great ad- 
vantage. 

In 1860 Mr. Ramsbottom was prevailed upon to 
try steel rails on the London & Northwestern Rail- 
way, with a result so satisfactory that it needed 
no great sagacity to see that not even considera- 
tions of cost could long stand in the way of their 
extensive adoption. 

In 1869, when His Grace addressed us, Mr. Bes- 
semer had succeeded completely. Those who 
| studied the matter perceived that for rails, at least, 
aan must entirely supersede the old iron- 
making. 

It has long been beyond dispute that no skill and 
care can so weld t er the many pieces of iron 
| constituting a rail-pile as to make it equal, or any- 
thing like equal. to the solid i for rails to 
withstand the tremendous strain of heavy railway 
| traffic. It is strange, however, that, notwithstand- 
| ing this, the inflation that, to our su ent sor- 
row, came upon the iron trade after 1869 actually 
| brought about ‘a gonsiderably increased make of 

built-up iron rails. 

So late as 1875 our then President, Mr. Menelaus, 
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who was, as he continues to be, in the forefront of | which, though much more enduring, no doubt 


the steel industry, gave in his address the chief 

lace to puddling; and iron-masters generally 
fooked anxiously for ne to supercede hand | 
labor. Now the case is very different. Puddling 
has been improved but little. The revolving fur- 
nace, upon which several years of skill and labor 
had been unsuccessfully expended in this country, 
was reported to have succeeded in America, and 
was from thence brought here in its most approved 
form. 

It must, however, be admitted that, notwith- 
standing very full trial, our hopes have been dis- 
appointed, and only very moderate advantage has 
accrued from the several machines introduced to 
lighten the work of the puddler. 

‘or railmaking the puddling forge has disap- 

. and it is highly improbable that it will re- 

turn. The place of it has been taken almost en- 
tirely by the Bessemer pit, which, in principle, gen- 
eral arrangement, and almost minute details, re 
mains as itcame from the hands of the inventor, 
and seems scarcely to admit of much improvement. 
Even the ingot mould, objectionable because of its 
inconvenient taper, has, so far, defeated all efforts 
to amend it, and continues in almost exclusive use. 

Sir Joseph Whitworth, whose great skill and 
eminent services tu engineering are notorious, has | 
for along time had in operation a system devised 
by himself of compressing fluid steel by enormous 
hydraulic power, and the advantage is said to be 
very great; but so far, I believe, the compressed 
steel has been but little used, except for armor to 
protect ships of war, and for the manufacture of 

uns. 

. The statistics of steel and iron made, and their 
distribution, need not come in this address. They 
are fully and clearly set forth in the report of the 
Iron Trade association, as well as elsewhere, and I 
will therefore not repeat them too much. 

. In 1869 the make of Bessemer ingots in this 
kingdom was barely 200,000 tons; last year it was 
over 800,000 tons, the American make being nearly 
as much; and on the Continent of Europe it is very 
large and growing. ‘The total make probably ex- 
ceeded two millions of tons, with the prospect of 
enormous increase. 

The open-hearth system, initiated, in this coun- 
try at least, and so ably developed, by our late 
President, Dr. Siemens, whose regenerative fur- 
nace is of the utmost value, has also extended con- 
siderably. The make of ingots in 1878 was 172,000 
tons in this country, with about as much abroad; | 
in all, 350,000 tons. 

For the very high classes of steel, where abso- 
lute soundness and great ductility are the first con- 


siderations, the open-hearth system is no doubt | 


very efficient. The time necessary for the process 


allows of frequent testing, and there can be given | 


to the metal exactly the composition desired. 
Among the earliest of the papers to be read to 
you at the present meeting is one by the Chief 


Constructor of her Majesty’s navy, from whom we | 


shall have information of the most reliable kind 
bearing upon this subject. 

The Siemens-Martin process is much availed of 
for converting oid iron rails into steel, or, more 
correctly oe into ingot rails. 

It would be well if we could agree upon a fuller 
and more accurate nomenclature of iron. 

resent we call steel everything made from cast 
ingots, though in composition and character the 
metal varies, from the hardest cast steel to the 
softest boiler plate, which has qualities almost like 
copper, and should therefore, I venture to think, 
be more accurately designated. 

At the meeting of our Institute at Middles- 
brough, nearly ten years since, this question was 


discussed, and the International Committee ap- | 


pointed in America two or three years sug 


gested a new system of classification; but so far the | 


recommendations have not, I believe, been acted 
upon. 


It is inevitable that new rails made from old) 
horus, but to | 


iron ones should be high in ph 
compensate for this they have little carbon and 
silicon, and in actual work they are said to stand 
well. On the table is a piece of the first Bessemer 
rail ever rolled. It was made at Dowlais, in 1858, 
from an ingot supplied by Mr. Bessemer, which, 
by the way, was lel. 

Stead, of Middles 


| the cupola. 


At) 


A full analysis by Mr. | 
rough, is attached to the sam-_| engineer. 


jhad the effect of preventing any elimination of 


phosphorus. 

It is unfortunate that no analysis of the second 
lot of steel exists. Twenty years ago we saw but 
dimly the importance of understanding the chem- 
ical constitution of the materials we had to deal 
with. 

For railway tires steel has superseded iron almost 
as completely as for rails, and there 1s a movement 


| in favor of steel ships which in all probability will 


extend; and when, as I suppose will be the case 
some day, the change is encouraged rather than 
retarded by the Board of Trade and other control- 
ling bodies, iron plates will probably be to a great 
extent, if not altogether, supplanted. 

For boilers, steel—Bessemer and Siemens-Martin 
—is in extensive use. Mr. Adamson, whose very 
able paper at the Paris meeting will not soon be 
forgotten, and who, I am glad to say, is about to 
add to it for our advantage, was one of the first, if 
not the first, to introduce steel boilers on a large 
scale, and we have it upon his high authority that 
the result is most satisfactory. 

In the case of boilers, no one can wish for any- 
thing but the greatest strictness to insure high 
quality, and therefore safety from accident; but it 
is difficult to see the advantage of insisting, as is 
the case at present, upona like high and costly 


, quality for the hulls of ships. 


The iron supplied for this purpose is certainly not 
of boiler-plate quality, and I believe it is admittedly 
good enough. 

Steel of fair quality is stronger than iron even 
after allowing for the reduced thickness permitted, 
and it is more reliable otherwise. There seems, 
then, no good reason why anything more should be 
demanded. 

It is needless to say that every obstruction placed 
in the way of the manufacture and all superfluous 
cost incurred are simply taxes upon the public. 

Quite as unnecessary as the difficulties put in the 
way of steel for merchant ships is the objection to 
the taking of fluid cast iron direct from the blast- 
furnace to the Bessemer converter. An opinion 
obtains in some quarters that the direct process is 
less under control, and the resulting steel may 
therefore be less uniform, than by the old mode of 
mixing several brands of iron and remelting in 
Closer inquiry will show that this 
opinion is erroneous, and that remelting is less re- 
liable than working direct. 

In the large way the only guide the practical 
man has is eye-judgment. Samples can be, and 
in all properly managed establishments are, fre- 
quently analysed ; but I need not say that it 1s im- 
possible to examine chemically more than an infin- 
itesimal proportion of the pig-iron used, the bulk 
of which can have nothing in the way of examina- 
tion beyond the careful inspection by sight of an 
experienced pig-sorter. In old times, when noth- 
ing more than this inspection was obtainable, it 
was a good additional safeguard to mix together 
half a dozen reputable brands of pig-iron, that 
| were very unlikely to be all wrong in the same 

chemical direction, and probably differed, when 
they differed at all, in ways that corrected each 
|other; but the accurate knowledge of skilled 
furnace managers, advised by chemists whose 
everyday business it is to specify the proper mix- 
tures for the blast-furnace and keep out unsuitable 
materials, is far more certain. Given the proper 
ingredients, the blast-furnace cannot make bad 
iron unless its mechanical working be disturbed 
by neglect or accident, which those accustomed to 
furnaces would find out quickly. 
| the evil can have gone far the blast-furnace itself 
and the converter may be depended upon to make 
rompt protest and compel the necessary attention. 

My conviction is that, setting aside all question 
of cost, and considering only uniformity of quality, 
| there is danger in re-melting, and security without 
| any disadvantage otherwise in the direct process. 
It is not my intention to treat of the chemical 
| and strictly scientific aspects of steel-making, which 
/are in the department of our well-prov 
| Dr. Percy, and his colleagues, and which our late 
| President, Dr. Siemens, recently dealt with very 

ably. Nor will 1 venture to consider the relative 
| merits of iron and steel from the standpoint of the 
This is the proper province of the 


ple, which has, as will be seen, 0.446 of phos-| eminent men constituting the Institution of Civil 


phorus, a quantity that would frighten us in these 
days ; but carbon and silicon are almost absent. 
ingots, of which that just mentioned was 
one, were rough, and of most unpromising ap- 
pearance generally, but they rolled perfectly. A 
second lot of ingots, received shortly afterward, | 
though similar in appearance, rolled ae 
only three or four of them holding together so as 
to make rails of any sort. 
The reason of the difference, I am informed, 
was that the first came from a vessel lined with 
Stourbridge brick, and the second from the same 


vessel with an improved lining of gannister, | discussions to follow, we shall, I doubt not, have ' 


badly, | 


| Engineers in whose house we are. 


| Those who, like myself, profess only to be what, | 


for want of a better name, we call practical iron- 
makers, are already greatly beholden to the 
theorists, to whom we must continue to go for 
accurate information, and whose directions we 
must carry out asbest we can. In due time there 
will no doubt arise arace of composite men, who, 
having both theoretical and practical knowledge, 
will be abler and more efficient than we, the one- 
sided men of the present. 

In the papers to be read at this meeting, and the 


Indeed, before | 


guide, | 





165 


much that is new and interesting in both depart- 
ments of our great manufacture. 

I cannot forbear to mention specially the im- 
portant improvement patented and already brought 
to some practical success by Messrs. Thomas & 
Gilchrist for the dephosphorization of ordinary 
pig iron, thereby fitting it for use in the manufac- 
ture of steel. 

The essence of the improvement. is the substitu- 
tion of a basic lining for the ordinary gannister 
lining of the Bessemer converter. 

The idea is not now brought forward for the 
first time. On the contrary, the principle has long 
been known and availed of in the old process of 
puddling. 

In 1872 Mr. Snelus patented the use of basic lin- 
ings for furnaces and Bessemer converters, aad 
I have no doubt it is in the recollection of many 
of you that more than one eminent metallurgist 
at home and abroad also recommended the change. 

Those who tried it, however, one and all, en- 
countered difficulties of a practical kind which 
stopped them. These difficulties, it is believed, 
have now been overcome. 

With priority of invention and the rightsof pa- 
tentees our Institute does not interfere, and it is, 
I hope, needless for me tosay that I do not desire 
to convey any opinion respecting them, our con- 
cern as an Institute being to investigate the merits 
of matters affecting iron and steel-making as a 
whole, and not at all to meddle with private 
right. 

Early last year, at the works of the Blaenavon 
Iron Company, Monmouthshire, experiments were 
made by Messrs. Thomas and Gilchrist, with the 
aid of Mr. Martin, the linings being silicate of soda 
and limestone, which, however, proved unsuccess- 
ful because unenduring. 

A larger trial at Dowlais shortly afterwards had 
the same result, though in all cases the phosphorus 
was eliminated, the difficulty being to maintain 
the lining, which was rammed into its place in the 
ordinary way. To meet this difficulty bricks of 
ground magnesian limestone burnt to great bard- 
ness were made at Blaenavon, and proved by ac- 
tual experiment to be efficient; but unexpected 
circumstances connected with the company’s af- 
fairs stopped the proceedings. 

Messrs. Bolckow, Vaughan & Company, of Mid- 
dlesbrough, with their usual enterprise, undertook 
further experiments ina large way, and seem to 
have succeeded. 

Knowing as you all do that only a small percent- 
age of the pig-iron in the world is suitable for 
making steel by means either of the Bessemer or 
the Siemens-Martin process, I will not weary you 
by enlarging upon the enormous advantage of an 
improvement that promises to make available al- 
most all kinds of pig-iron. In the paper about to 
he read by Messrs. Thomas and Gilchrist we shall 
no doubt have much information for which iron 
and steel makers generally are unusually anxious, 
and I venture to hope that Mr. Richards wiil favor 
,us with the facts as a question of practical work- 

ing. 

At some recent experiments to which Mess-s. 
Bolckow, Vaughan & Co., were good enough to 
invite the leading members of the local iron trade, 
the blowing was in every way successful, and the 
quality of steel produced excellent. The samples 
examined, several of which were made in our 
presence, varied in temper from the mildest and 
softest to the ordinary hardness for rails, any par- 
ticular sort being produced at will. Samples to 
test were very easily taken, and it seemed that the 
exact temper of metal desired could be produced 
with certainty. 

The converter lined with radial bricks of magne- 
| sian limestone is said to stand well, and the neces - 
| sary addition of cold basic material to the charge 
and during the blow, though of course it lowered 
the temperature at first, did not make a difficulty. 

As yet there cannot have been any accurate as- 
|certainment of waste, cost of lining, etc., but 
| these are unlikely to be seriously against the new 
method. 

One of the large vessels at Eston lined with 
basic bricks has been set to work, and it is believed 
that before long the cheap pig-iron of Cleveland, 
without admixture other than that of spiegel, 
which is common to all, will be extensively used 
for making steel. 

The Northeastern Railway Company has already 
ordered a considerable quantity of rails made froni 
Cleveland steel, which will be manufactured under 
the supervision of their eminent engineer, Mr. Har- 
rison, whose report will he as eagerly looked for 
, a8 it will be relied on implicitly. 

If what is expected be in the main realized, great 
changes are likely. The manufacture of steel 
rails, which at present is much spread over the 
land, will, in all probability, grow in the localities 
where the necessary raw materials—iron ore 
mainly—are abundant and cheap, with the sea not 


far on 
Our former President, Mr. Bell, whose name 
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will always be associated with blast furnaces, the | 


theory and practice of which he has so thoroughly 
mastered and so ne explained, in communica- 
tions not only to our Institute, but also to other 
scientific bodies, has for a long time been working 
to adapt Cleveland iron for steel-making, with, it 
is believed, considerable success, and I have no 
doubt it will be very agreeable to you if he can, 
during the coming discussions, describe his system 
and the results he has achieved. g 

By the changes of the last few years the relative 
circumstances of the several iron and steel produc- 
ing districts of this country and ef Great Britain 
in relation to other countries have been materially 
altered. 

Before Mr. Bessemer’s invention almost every- 
thing depended upon the cheapness of fuel and 
labor, the differing costs of ironstone, though im- 
portant, being less vital. To make one ton of 


| was adopted promptly. 


finished iron, taking rails and other kinds together, | 


required on the average about six tonsof coal, and 
the manual labor of many skilled men. 
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made into merchant bars of fair quality by re-| practical skill 
peated working in the mills, that involved heavy | tional, 


cost. 
A man of great ability, long since away 
—Samuel Baldwyn Rogers—pro a cast-iron 


bottom for the puddling furnace instead of sand ; 
and the suggestion brought not only the usual un- 
belief, but ridicule as wal 

be melted upon a cast-iron bottom and the bottom 
itself remain sound, was held to be unreasonable ; 


and the suggestion of Mr. Rogers was treated as | 


one of the erratic notions of a man who, though 
known to lave ability, was certainly very eccen- 
tric. 

After a time the first puddling furnace with an 
iron bottom was erected at Merthyr Tydfil, more 
than half a century ago, and so succeeded that it 
It was soon ascertained 
that puddle bars, instead of being, as formerly, un- 
workable stuff that would hardly hold together, 
rolled quite easily, and that a great deal of the 


| costly mill-working might be dispensedwith. 
For steel much of this is unnecessary; the con- | 


Gradually cheaper iron ores came into use, and 


sumption of coal per ton of finished steel is already | there was less refining. Before many years in 


less than three tons, and likely to diminish. 

When it is borne in mind that under the old system 
about one-third of all the coal raised in the realm | 
was used at iron and steel works, and that the pre- 
sent total get is close upon 140,000,000 tons per | 
annum, it will be seen how large a national gain | 
this economy of fuel is. 


| most districts of the country refineries were dis- 


pensed with, and pig-iron puddled direct. The 
enormous heaps of discarded refinery and 
forge cinders, very good for many purposes as well 
as rich in iron, were worked up; and generally out 
of the invention of old Rogers came the greatest 


| advantage to the manufacture of iron between the 


In the item of labor, the improvement is still | day of Cort and Bessemer. 


more striking; more than half the money cost of it 


‘or all this Rogers got little or no reward, except | 
is saved already, while the very hard work is in a | local celebrity o 


small worth, and a nickname; 


great measure dispensed with, as is also the need | and, twenty years or so ago, he was by the timely 
of long special training, without which the old | intervention of a few friends rescued from the in- 


iron-making process could not be carried on. 
cheap and good steel 


If | dignity of a parish funeral. Puddling in the Rogers 
had to recommend it| furnace is puddling upon oxide of iron, and the 


nothing more than the already great diminution, | change now being brought about in the Bessemer 
and, as I believe, the coming abolition of puddling, | converter is in principle the same, namely, the sub- 


it would deserve our gratitude. 


Those of us who | stitution of a basic lining for a silicious one. Much 


have spent our lives in iron works know how hard | the same took place in the case of the revolving 


and incessant the work of a puddler is, even with | puddlin 


the best mechanical aids. 


furnace. For several years the great 


We know also that, as | practical difficulty was the lining. After tryin 


oe — & 
the facilities for obtaining other employment be- | almost everything likely to suit, it was found that 


came more numerous, the best men, who were not | 
so wedded to the work that they could not leave it, | 
drifted away into less arduous occupations, taking | 
their sons with them, and how, in consequence, a 
metallurgical operation, upon the proper perfor- | 
mance of which absolutely depends the quality of | 
the resulting finished iron, got more and more into | 
the hands of an inferior and less manageable class | 
of workmen, with the result that could not fail to 
follow such a change. 

The discovery of puddlin 


is one of the bright 
events of aden times. 


But for it there would 


not have been a very large output of wrought iron, | an 


without which we should not have had many 
of the improvements of late years that have 
tended so greatly to the advance of civiliza- 
tion. But great as our obligation to puddling is, 
we part with it without regret, seeing that easier 
and more efficient means of ree only the 
same result, but a much better, have been devised. 

In the time of transition from the old to the 
new and better system there must be inconveni- 
ence and hurt to individual districts and special 
classes of men, but the national advantage cannot 
fail to be very considerable. 

I need not say that there is yet a large amount 
of hand-puddling which probably will continue 
for a long time. 
in amount, and I cannot doubt, though 





with reluctance, knowing that the opinion is a/| of Europe. 


little unpalatable to some excellent members of | 


| iron ore, which he 


| is danger of our bei 
It will, I believe, steadily abate | brethren across the At 


sand only would endure for even a moderate time 
the action and wear of the operation, and from the 
sand-lined vessel the puddled iron was wretched] 
bad. Mr. Danks hit upona mode of lining wit 
preserved from destruction by 
charging oxide of iron with the heat; subse- 
quently there was a further improvement in the 
same direction by the use of fluid tap-fettlin 
run into a water-cased vessel, upon which it form 
alining. In both cases the improvement to the 
puddled iron was very great, owing to the removal 
of phosphorous; and but for the question of cost, 
perhaps more than even that the advent of 
ingot iron, the revolving puddling vessel would 
have done good service. 

It is not tothe credit of practical ironmakers that 
they so long failed to see, and indeed did not see 
until an amateur pressed it upon them, that the 
non-elimination of phosphorous by the Bessemer 
and Siemens-Martin processes was for the same 
reason that Cort’s furnace and the early revolvin 
furnaces did not remove it, namely, the san 
linings and bottoms. 

It is often said—sometimes upon seemingly good 
authority—that in the manufacture of iron and 
steel this country is losing ground, and that there 
excelled by our energetic 

tic, as well as by our more 


say it | scientifically educated neighbors on the continent 


” 


pe 4 
Without the least desire to help any particular 


our Institute, that the day is at hand when, either | view of the case, I have, by visiting Continental 
by the Bessemer converter, or by the open-hearth, | works, and by study of the available descriptions 
or by some other steel-making apparatus, there will | of the American works, which I hope to see some 


be | 
parative 


yroduced, with absolute certainty, with com- | day, endeavored to ascertain how far this opinion 
ly light labor, and I hope with fair profit | is well founded. While I do not doubt that to 


to all concerned, every kind, variation and quality | maintain our leading position, and to acquit our- 
of the metal iron which we now rudely designate | selves poopy in the exact manufacture that has 


steel and wrought iron. 


| happily t 


en the place of the old finger-and-thumb 


It is interesting to remember how the old pud-| business, we must by every means in our power 
dling furnace = its establishment resembled the | add to and make general our knowledge of the 


| 


Bessemer converter, and how it was improved in 
a way closely analogous to the change now in 


composition and character of the materials we deal 
with, I do not think there is much ground for 


course of being worked out by Messrs. Bolckow, | alarm. 


Vaughan & Co., upon the system of Messrs. | 
Thomas & Gilchrist. 

As is well known, j 
sand bottom, and the. quality of the 
from it was never certain—inferior 


working in a bath of fluid oxide, which, though 
very wasteful, produced iron of excellent quality, | 
and therefore lived on in great part despite the new | 
invention and its economies. 


That England, which has so far originated and 


| worked out almost all the great improvements in 
Cort’s furnace had a/|the manufacture, should hope to monopolize, or | 
iron | anything like monopolize, the iron and steel trade | 
always of the world, is an unreasonable expectation, as I 
to the iron of the old process, viz., that of | think it is also that in our own country, or indeed | 
| in other countries where there is commercial free- 
| dom, we are likely to be outstrip 


Steel-making has, as I have poin 


kingdom. The pig was refined in the old-fash- | tion, and an amount of general education that un- 
enna cetnery fires at great cost, and afterward | fortunately is uncommon among us, as lam inclined 


puddled on the sand_ bottom. 


The resulting | to think it is also with the 


great mass of the people 


wrought iron rolled badly, owing probably to the | of other countries. 


non-elimination of phosphorus, and could only be’ 


But our better classes of ironworkers have great 


That cast iron could | 


ted out, rendered | po 

| unnecessary much of the very hard labor for which doubtful advantage of leisure, 
For the Cort process excellent pig-iron was made | our iron-making population is so well fitted, and the absurd old prejudice 

in cold-blast furnaces from the best ores of the | has brought into requisition nicety of manipula- | work, and 
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, and, unless my experience is excep- 
t aptitude to comprehend and adapt 
| themselves to new processes. 

| In illustration of this is the fact that at present 
|chemical terms and the appreciation of minute 
percentages, which even ten years ago were almost 
unknown, have become common and familiar; and 
I see no reason to fear that our rank and file of the 
| future will be inferior to their competitors abroad. 

In the matter of machinery for making and 
shaping iron and steel, as well as the mechanical 
aids that become more and more essential, we have 
not yet been outstripped, and are not likely to be. 

After our late experience in France, where we 
were so openly and generously dealt with, we well 
know, if we did not know before, that there are 
splendid works abroad, and under the protection 
of import duties that keep away our competition, 
there are being established extensive and well-ar- 
ran, concerns for the manufacture of steel ; but 
while we must greatly admire the works of Creu- 
sOt, Essen, Terrenoire, aon and many others, 
I do not consider that in the department of steel- 

making I understand, namely, that to meet the 
| wholesome p' of peaceful life, we are in 
| even a second place. 

Our members of the chemical sort are, no doubt, 

iving consideration to the progress of their special 

epartment at works abroad, Terrenoire especially, 
the direction and importance of which were so ex- 
cellently shown in the Paris Exhibition of last 
year. 

The making of steel for war purposes is a spe- 
| cialty I will not venture upon, my opinion being of 
little value. It is, I fear, almost useless to hope 
that the day will soon arrive when so terrible a 
waste of excellent material for the bad business of 
fighting will cease, or even much abate. 

nthe manufacture of ingots there is much loss 
and needless cost by reason of the rough system of 
teeming. The only guide the workman _ is a 
chalk mark which can scarcely be worked to, and 
the ever-varying internal capacity of the molds 
makes anything like accuracy impossible. The 
effect of this is that ingots are always cast 
too heavy, and crop ends are made instead of 
finished steel. There cannot be any insuperable 
difficulty in the way of showing by an indicator the 
exact quantity of steel teemed, and so enabling a 
skilled workman to run ingots of any desired 
weight. If this can be done, not only will there 
be considerable economy, but some of the unem- 
ployed iron-making mills will be available to roll 
steel in the old pull-over fashion, which has some 
advantages peculiarly its own. 

For heating, the regenerative gas furnace is a 

t improvement; but it is believed, and I think 

r. Bell holds the opinion, that the waste gases 
from the blast furnace are capable of developing 
more heat by their proper combustion than is 
necessary for all the steam getting and heating 
after fluid pig iron, and that except the coke put 
in at the tunnel head of the blast furnace there 
should be no expenditure of fuel. 

It is, I suppose, the fact that the ingot as it comes 
from the pit has more heat than is necessary for 
the rolling processes, the chilled outside being a 
shell holding a yoke of more or less liquid steel. 
Putting such ingots into an ordinary ballin fur- 
nace is net therefore to heat them more, but to 
equalize the heat of the several parts. It would 
seem that for such equalization in a proper cham- 
ber only a very small expenditure of fuel, if any, is 
necessary; and if Iam right, we may in this part 
of the manufacture expect a further important 
economy of s 

There is, I think, some need of improved rolling 
machinery. We ere too much to old types 
|and systems, that were suitable enough for short 
| lemgthe and light weights of a soft material, but 
| which do not efficiently deal with hard ingots that 
are heavy and unhandy. 

Mere strengthening of engines and roll trains of 
the antique sort will not, I am convinced, do, even 
| with the addition of the reversing engine, which is 
beyond question a great advantage for rolling long 
bars, oe less suitable for short things like 
blooms and plates. Either by roll before roll or by 
some entirely new system of shaping the steel 
there will probably be before long a change for the 
better. 
| In the scientific training of our overlookers and 
higher agents and managers there is room for im- 
| provement, and it seems to me much to be desired 





| 








that educated intellectual young men, who now 
_ hang listlessly about the professions and so-called 
genteel occupations, which promise to them at 
best only le poverty, with more than 
ould break roe 
seeming: 
come over to healthy Saniness of 
iron and steel making, in which they may render 
the world good service, and obtain substantial re- 
aenee by active employment of a very agree- 
80 


Of the higher management of great works I 





scarcely dare to speak; but as a rul 
not as it should be, and I hope to be forgiven for 
saying that there is need of amendment. 

‘or some unaccountable reason it seems to have | 
become the opinion that gentlemen without spe- 
cial training, often en. in other business of an 
entirely different sort, and coming only occasion- 
ally to the works as directors, can adequately 
oan efficiently control and manage great manufac- 
tories. ; ; 

Iam convinced that this is entirely fallacious, 
and that already there has been much hurt and | 
loss by the system which in great part has obtained 
since manufacturing establishments became of un- | 
wieldy size, and passed from the hands of those 
who wn up with them and understood 
every detail, into those of corporations and com- 

ies, unskilled in the necessary technical mat- 
ters, without knowledge of the local circumstances, 
and wanting also the good personal relations that | 
existed between their predecessors and the persons | 
they employed. 

It is not easy to name a business much more 
complicated and fuller of detail than the real man- | 


agement of a great iron and steel works, which, to | burgh of a priv: 


of | 
a} 
spe- | 


be efficient, should have the constant attention « 
a competent staff, led and actually controlled by 
technically trained manager, skilled in the 
cial business, and possessing, if possible 


somewhat rare quality which Motley, the} 
American historian, well describes as ‘‘a gift | 
which no training and no culture can be-| 


stow, and which comes from above alone by birth- 
right divine—that which men willingly call mas- 
ter—authority.” It would be invidious, though 
not difficult, to show where this kind of manage- 
ment has been the rule there is usually prosperity, 
and how many and promising euhimente 
have languished and are languishing for want of it. 

There is, I think, a great future for iron and 
steel, not only in the few branches of the manu- 
facture I have referred to, but in each and all of 
them, notably, I believe, in the employment of | 


i 


blown metal for castings, that with no great addi-| ject in view will be commenced at once between com- 


tional cost cannot fail to be greatly superior in 
strength to any made from untreated pig-iron, | 
however good; and it will be strange if, in the state 

of general education that is coming, men like Cort 
ani Regers, Neilson and Vaughan, Bessemer and 
Siemens, Bell and Menelaus, and other able men at 
home and abroad, who have made the art of iron 
and steel-making what it is, do not arise in greater 
number to lead, improve, and strengthen it. That 
the workmen of our free country will be unequal 
to their aw or fail in it, I do not believe; on the | 
contrary, I hope and expect that, with better edu- 

cation and the t improvements it must bring, 
they will hold in the future, as they have held in 
the past, the foremost place for skill, endurance, 
and mtn industry. 


——_—_____ —9- +0 2 0+ 
FOREIGN INTELLIGENCE. 


An observatory is about to be erected on Mount 
Etna. , 


More than 400 yards in | of cliff at Conville, | 
near Havre, recently fell suddenly into the sea, with a 
report like three successive thunder-claps. 


Two millions of eucalyptus trees have been planted in | 

The French government has ted a sub- 

vention to a company for the plan’ of a yet larger | 

number. Corsica more 1,000,000 trees have 

been planted. In Cyprus 80,000 have already been 

emery by the Pritish authorities in the fever-infested 
ocalities. \ , 


In Paris, the gas company has recently adopted a uni- | 
form system of street-lighting. In one thoroughfare it | 
placed eighty new lamp-posts of or construction | 
and of greater elevation than the former ones. Each | 
post has seven gas-jets, one in the center and six sur-| 
ing it, near enough to cause all the flames to touch | 
other. 





| 
| 


round: 
each 


The select committee on the electric light has begun | 


its sittings in London, and proposes to ea | and 
f examination of the subject. Hon. Lyon a 
fair is chairman. Professor is to be the first | 


witness examined, and will be followed by all the scien- | 


tific and practical experts available, and representatives | 
of the corporations and gas works. : 


The experimental labors in connection with the 
tunnel under the English Channel are 
ued at Sangatte, on the French side. A 
menced last year at that 
of 3814 meters or 
level of spring tides. 
water amounts to 1,300 liters 
chines for pum: it out having become insufficient, | 
they are to be replaced by more powerful ones. | 
The rumor that an Italian firm was negotiat'ng in the | 
100,000 tons 
ond 


pro- 
con- 


ma- | 


coal reached the 
months ago, and met with a ready sale, and more than 
twenty have been sent over since that time. The | 
Globe that before the coal industry of | 
Great will have to determined rivalry | 
on the part of United States. American coal will not 


e, it really is | bo landed in Engiand, but 
| the Continent which are now 
| from the coal fields of the United Kingdom. 


columns any items cf interest tha 


year was $1,080,479.57. 


the | ing water-works. 


| supplying the city with cast-iron water p 


| was discussed, and the mem 


that city show a duty of si 
| dence that thelr full duty wil 
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will be shipped to ports on 
dependent upon supplies 
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G2 We solicit and are alwa eased to publish in these 


eee be furnished us. 


| 


GAS AND WATER. 
The revenue from Cochituate water in Boston, last 


The Holly Manufacturing Company wants Rochelle, 


Ill, to pay $750 for infringement on its patent water- 
works. 


Cleveland, Ohio, is to have its streets lighted with 


| electric lights, the supports of the lights being already 
in position. 


Mankato, Minn, has commenced work on her new 
water-works, for which the city has issued $15,000 in 


bonds drawing 6 per cent. 


The Philadelphia Press says : ‘* There is talk at Pitts- 
ate company taking and running the new 
water-works there to lessen taxation. The works cost 
about $4,000,000.” 


Council Bluffs, Iowa, is talking seriously of construct- 
Estimates and surveys will be made 
at once by J. D. Cook, Esq., of Toledo, Ohio, and it is 


probable that work will be commenced at an early date. 


The Brooklyn (N. Y.) Board of Aldermen have ap- 
propriated $219,660 for the maintenance of the water 
department of that city during the coming year. This 
is $20,000 in excess of the sum appropriated last 
year. 


Abilene, Kan., is talking of water-works. The 
Gazette of that town says: “It is estimated that their 
construction would not cost to exceed four thousand 
dollars, which is not much above the price of a first- | 
class fire-engine.” 


It is proposed to operate the water-works of the two 
adjacent cities, Covington and Newport, Ky., henceforth 
jointly; and it is stated that negotiations for the ob- 


mittees representing each city. 


The Chicago Evening Journal of the 20th inst. says: 
“The Department of Public Works has opened bids for 
7 during the 

ear. lowest bid was from the Cincinnati & 
ewport Iron & Pipe Company, at $23.10 per ton. 
The contract will be awarded to this company.’ 


The annual re 
for the year ending April 30, 1879. Shows the dis- 
bursements on account of water-works expenditures to 
have been as follows: Cochituate Water-Works, $237,- 
054.35; Mystic Water-Works, $105,746.57; additional 
supply of water 685,649.16. Total $1,028,450.08. 


The Western Gas Association concluded its convention 
at Chicago last week. The sub of the electric light 


manufacturers have nothi 
They have no faith in the ability of Edison or any body 


| else to produce by electricity a light that can compete | 
| with gas in point of economy. 


Owing to the fact that a large number of the heaviest | 


tax-payers of Quincy, IIl., refuse to pay their city tax, 


claiming the per cent. to be in excess of the amount | 
| allowed by the charter, the Mayor of the city has 


notified the gas and water companies that there is no 
money to pay them, and that they must look out for 
themselves if they continue the supply. 


The Pittsburgh Commercial Gazette of the 21st inst. 
says the pumping engines ofthe new water-works of 
tnillions, with every evi- 
reach eighty millions a 


day, and that, ‘in view of the fact that it was contend- | 


ed by enemies of the engines that they would never ex- 
ceed a duty of sixteen millions, the developments are 
quite gratifying.” 


Owego, N. Y., is talking of having water-works. The 
Elmira Daily Advertiser says a proposition has been 
made by certain parties to contract with the Trustees 
of the village to construct them, and that, if the propo- 
sition meets with the favorable consideration of the tax- 
payers, the Trustees will probably close the contract, in 
which case active operations will commence imme- 
diately and the works be completed the present season. 


The new duplicate pumping machinery for the Grand 
Ra :ids, (Mich.) water-works, which was contracted for 
over a year ago is substantially finished. It was built 
by R. Butterworth of that city. The pump is 15 
inches in diameter, with a ‘72-inch stroke. The 
is horizontal, direct and condensing and has a 


steam cylinder 33 inches = — as ao eres 
3,000, gallons every hours reservo’ 
which is 150 feet high. 


The Holly Manufacturing Company, of Lockport, 


|N. Y., who have the contract for the Troy (N. Y.) 


Water-Works extension have sub-let to Messrs. John 
Hickler & Co., of Buffalo. 

the inlet pier in the Hudson 
partly under the river, the 
reservoir adjacent to the city, the receiving chamber a 
the reservoir, and the laying of about three and a half 
miles of 30-inch water main from the’ pumping-house to 


service Ye ea aa, 


| 





rt of the city Treasurer of Boston, | 


rs concluded that gas | 
to fear from that source. | 


N. Y., the construction of | 
River, ‘the tunnel which is | 
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usual, much of interest regarding the water-works 
system of that city. 


It states that during the year 
(ending Dec. 30, 1778,) the North Side Pumping Works 
furnished 11,145,370,232 gallons of water, and the 
West Side Works, 8,418,918,000, making a total of 19,- 
564,288,232 gallons, or a daily average of 53,600,790. 
The greatest quantity pumped in one day of twenty 
four hours was 68,597,882 gallons. During the same 
period 28,380 feet of water pipes were laid at an ex- 

nse of $77,617, making a total of 429 miles and 5,051 
eet which have been put in the streets. The income 
last year from water rents was $944,190, which makes 
the total income since 1854 foot up $9,411,268, while 
the total cost of the water system has been 8,8,431,023 
There was a surplus revenue from this source last year, 
after paying all expenses, salaries and interest on the 
bonds, of $81,576. The city receives a revenue of $48.- 
81 per million gallons. This price is lower now, with 
the exception of one year, than since the works were 
started in 1854, when the same amount cost $93.57. 
There were 265 water meters added during the year, 
which makes a total of 1,888 now in use. Last year 
they measured 2,262,584,250 gallons of water. The re- 
port takes the ground that the rapid increase of con- 
sumption and the great waste of water suggests that 
additional pumping power will be needed at an early day, 
and that in view of the fact that it would require 
nearly two years to construct and place in position, 
ready for use, new pumping engines, and that before 
the end of this time (judging by the average increase of 
the past seven years) the whole pumping capacity of 
the pumps would be required to furnish the daily supply 
of water, leaving no margin for accidents which are 
liable to occur, it would seem criminal to neglect or 
delay preparations for securing to the city such power 
and such machinery as will not only meet the daily 
growing demand, but sufficient at all times for the most 
extreme emergency. 


ooo 


STREETS, DRAINAGE, ETC. 


Elmira, N. Y., has appropriated $12,000 for street 
improvements. 


For the year ending April 30, 1879, the city of Bos- 
ton spent for street paving $694,924.11, and for widen- 
ing streets $09,518.56, a total of $794,442.67 for these 
two items. 


The Boston Sewer Department has awarded the con- 
tract for furnishing the pipe necessary for the use of the 


| department during the year to the Portland Stoneware 
| Company of Portland, Me. 


At Cairo, IIl., the people say that they are solicitous 


| for the public health, but that they are really too poor to 
| clean up. 


The health officers think 
| and propose compulsion in the case. 


The expenses of the Boston (Mass.) Sewer Department 
for the year ending April 30, 1879, were $140,136.98. 
There was also expended during the same period, on the 
construction of the improved sewerage system, $421,- 
710.97. 


The Board of Public Works of St. Paul, Minn., at a 
| meeting last week, agreed to recommend to the City 
| Council the construction of extensions and additions to 
the sewerage system of that city, involving an estimated 
cost of $40,125. 


The Superintendent of Streets, of Washington, D. C., 
has been directed to lay a surface of sand over the 
newly-laid granite block pavenients in that city in order 
to prevent the tracking of tar about the streets and in 
private houses. The heat of the sun causes the tar to 
ooze out between the blocks. 


A sudden shower, with the deluging capacity of a 
bmg ay fell upon a portion of sisville, Ky., on 
the 15th inst., lasting about half an hour. The sewers 
| and streets overflowed, in some places the water attain- 
| ing a depth of three feet, filling adjacent cellars and 
y and causing damages estimated at about $15,000. 


| ‘The Buffalo Courier says: ‘“ Now that it isa fixed fact 


| that the city can expect no help from the State in the 
| construction of the Bird Avenue sewer, the Common 


the plea all bosh, 





| Council should proceed without delay to order the work 
done in the usual manner. If any legislation is neces- 
sary to permit the construction of the sewer under the 
canal, steps should be taken at once to obtain it. 


There were constructed in Chicago last year 163 miles 
of sewers at a cost of $163,453, and contracts are under 
way for 31,156 lineal feet. There have now been laid 
in the streets 294% miles of sewers, at a cost of about 
$4,940,000. The repairs of sewers last year cost #11,- 
701. The sewerage expenses for the rar including sal- 
aries and interest, were $277,185. sewerage loan 
now amounts to $2,623,000. 

In Chicago, during the past year, there bave been 
eleven miles of streets arora, of which over nine miles 
have been laid with wooden block pavement, and about 


| two miles finished with macadam, stone and cinders, 
making a total of 133 miles of streets improved in the 


| city at the present date. Most of the improvements 
| were in the business _ of the city. Eight miles of 
sidewalk were also built last year, ma a tetal of 712 


miles in the city. 


The Committee on Paving Department, of Boston, have 
| voted that the permanent force in that department shall 
be 400, and this number is to be furnished with work 
during the entire year. It was also voted that the Su- 
perintendent shall have full powers in the hiring and dis- 
| charging of men, and that political influence shall have 
| no in the selection of men hereafter. When men 
| are hired for special work in the future, they are to be 





| discharged when such special work is completed. 

| _ A New Orleans diepatch of the 20th inst. says: “ The 

, Auxiliary Sanitary tion to-day commenced the 
of systematically 


ing the 
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gutters with river water. This will be done daily the 
entire length of the city, six miles. It hopes by this 
means to abate the nuisance of foul gutters. The French 
market and that quarter of the city will be supplied by 
a powerful punip and engine. ‘The Association is con- 
structing nuisance boats, has ordered a number of 
sweeping machines, and is laboring faithfully in the 
interest of sanitary reforms throughout the city.” 


Specifications and proposals are being peeves in the 
office of Engineer Commissioner Twining for the con- 
struction of an intercepting sewer on the line of Bound- 
ary street, running from Eighth street to the Eastern 
Branch in Washington, D. It is designed with the 
view of cutting off the flow of surface or storm water 
running through the several natural water-courses in 
the county down through the sewers in the 
city, thus relieving the pressure on them, and es- 
pecially upon the Tiber creek sewer, and ei 
venting the periodical overflow into the low 
grounds south and west of the Capitol. It is found 
that the capacity of the Tiber sewer is not sufficient to 
carry off this immense flow at all times, and not more 
than is required for the drainage of the limits within 
Boundary street. The section proposed to be construct- 
ed this season is the lower end, or mouth of the sewer, 
near the Eastern Branch, about 2,000 feet in length, the 
inside diameter of which will be 22 feet, and when com- 
yleted will have a diameter of 8 feet at Kighth street. 
e mouth or discharge will be upon the flats, and will 
connect with the Eastern Branch channel by an open 
canal. The entire cost will, it is thought, be upw of 
$400,000. About $100,000 will probably be expended 
this season. 


A correspondent of the New York Times, in noticing 
the recent formation of a ** Sanitary Protective Associ- 
ation” at Newport, R. I., makes a strong argument for 


that ‘the necessity for such an association in New 
York will probably be readily appreciated when it is 
understood that fully one-third of all the deaths in large 
cities occur from preventable diseases,” and while, 
of course, a reduction of one-third of the number of 
deaths would not resultat once, ‘* that such would event- 
ually be the result is almost an assured fact.” In proof 
of this statement the writer says: ‘If any one doubts 
such a possibility, he has only to inform himself of the 
results attendant upon the establishment of such asso- 
ciations in many of 


the larger cities and towns in Eng- | 


land, where they are no novelty, as, for instance, Lon- | 


don, Birmingham, Manchester, Leeds, Croydon, and 
others.” After alluding to the work such an association 
would find to do, and the steps necessary to be taken for 
its formation, the writer closes as follows: ‘ Few 
people understand the nature of the duties of a sani- 
tary engineer. In England it is a well-known title. 
Every ‘borough’ and almost every large city now has 
its Sanitary Engineer, who frequently serves the Cor- 
poration as surveyor and consulting engineer on sewer- 
age works; superintending the construction of sewers, 
disposal of sewage, and the system of drainage of dwell 


is of much value to local health boards. 
there is of considerable importance, eminent in which 
are such gentlemen as Baldwin Latham, J. B. Denton, 
Robert Rawlinson, Lewis Angell. and many others; 
while in this country there are not more than half-a- 
dozen, all told. It includes drainage, ventilation and heat- 
ing in all their branches, and forms a subject for study 
requiring the energies of a lifetime. It cannot be mas- 
tered by superficial investigation, or without both prac- 
tical and scientific knowledge of physics and various de- 
partments of engineering.” (As has before been noticed 
in this journal, the little brochure ‘‘ Healthy Houses” 
was the means of starting the protective associations 
referred to.) 

se aaa aie dees 

BRIDGES. 

The Eighteenth Street Viaduct which is being con- 
structed in Chicago, will cost $26,409, of which the 
Pittsburgh, Fort Wayne & Chicago Railroad Company 
pays $14,000. 


to cost $4,100, is to be built at Denver, Colorado. It is 
stated that advertisements for soe pees have been or- 
dered, and that they will be opened June 15. 


Proposals were opened in Baltimore, at the Mayor's 


office, on the 19th instant for the construction of a pier 
and two abutments for the proposed bridge over Jones’ 
Falls in that city. The bridge will be 356 feet long. 


The bridge across the Grand River at Galt, Ont., for | 


the Credit Valley Railway Co., which is to be built by 
the Wrought Iron Bridge Co., of Canton, Ohio, will, 
it is stated, be 60 feet high and 1,000 feet long and will 
cost £29,000. 


** The new bridge built over the canal at Genesee street, 
Buffalo, by the Leighton Bridge & Iron Works Com- 
pany, of the former city, is greatly admired by the 
canal authorities and che people of Buffalo.’ 


The Iron City Bridge Works of Pittsburgh, Pa., are 
engaged in constructing seven plate girder bridges for 
the Pittsburgh, Cincinnati & St. Louis Railroad. They 


also have the contract for a double track lattice bridge | 


86 feet long over the Miami Canal at Dayton, Ohio. 


The New York Bridge Co., of this city, has closed a 
contract with Chas. M. Wolcott of Matteawan, Dutchess 
Co., in this state, for the construction of a first-class 
wrought iron truss bridge of .104 feet span, together 
with the abutments therefor, over the Fishkill Creek, 
near A. T. Stewart & Co's carpet mills at Glenham, N. Y. 


Westfield, Mass., at its town meeting last Saturday, 
voted to builda new iron bridge over the Westfield 
River, to be not less than 880 feet long, with a roadwa 
25 feet wide, a foot-walk 6 feet wide and one pier. t 
is stated, however, that “ there is talk of anot 


| street cars, $24.40 for lunches, $12.95 for inciden 


‘ p ‘ arg |merce and Navi 
the formation of such an association in this city, saying 
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ing on the subject and the whole matter is likely to be 
re-opened.”’ 

The New Orleans Times says that the bridges to be built 
on the line of the new Texas & New Orleans Railroad, | 
alluded to elsewhere, of which there are several, will be | 
of 1ron of the most approved pattern. That over the | 
Sabine River at Orange, Tex., will cost about $27,000, | 
and is the most important one next to the Atchafalaya | 
bridge. It is stated that they are all to be completed | 
before the middle of July. 


Jay Gould has bought the St. Joseph (Mo.) railroad | 
bridge over the Missouri River for $600, as a pri- 
vate speculation. Every railroad car on the several 
roads crossing it will have to pay him from $4 to $5, 
and the purchase, it is said, gives him complete control 
of the railroad communications in that ion. The 
bridge has cost its bond and stockholders more than | 
twice the amount he paid for it. 


The Troy (N. Y.) Press says: ‘‘ Early inthe year the 
Assembly ordered an inv: tion into the aff. of the 
trustees of the East River Bridge. The investigation ful- 
filled the expectations of those who had it ordered; it 
amounted to nothing. But it has cost the State something. 
The expenses include $68.20 for railroad fare, $75.50 for 
drawing-room car fare, $20.85 for carriages, cabs and 


and $783.80 for hotel bills. To this sum of $985. 
there is to be added $800 for stenographers’ fees, $2,000 
for printing, and other bills not yet presented. Asall the 
investigators had on drawing-room cars, the 
charges of $143.70 for railroad and drawing-room car, 
might furnish a subject for another investigation.” 


The Albany (N. Y.) Evening Journal of the 20th 
inst. says: ‘“ Mr. Knowles, from the Committee on Com- 
tion, submitted a report on the 
Brooklyn Bri evening. The report is to the 
effect that the bridge obstructs navigation tothe extent 
that vessels having masts over 130 feet high will be com- 
pelled to strike them above that height. The bridge 
will have also a tendency to injure the warehouses on 
the New York side above the structure, and it will bene- 
fit the Brooklyn warehouses below. It will also have a 
tendency to benefit B-ooklyn at the expense of New 
York. The question of the safety of the bridge being 
a purely scientific one, and the evidence conflicting, 
the committee recommend the appointment of a com- 
mission of competent engineers to test its security. The 
report was accompanied by the testimony taken by 
the committee.” 





RAILROADS. 
The Southern railroads, which at the close of the war 


| were nearly all in bankruptcy, are now in pretty good 


| without repair, while the average running 


: inary wheel is from 55,000 to 60,000 miles. 
ings, manufacturing and other establishments, etc., and | ordinary in . 


The science | 


| car the other day, and carried it right th 


_ is tied, railed and in good running order. The 
‘ | tion of this road will made a direct line between 
The Rochester (N. Y.) Union and Advertiser says: | 


condition. 


The proprietor of the Pullman car invention reports 
that paper wheels have run 400,000 miles uader ae 
wer of an 


On Monday, the Denver, South Park & Pacific Rail- 
road reached Kenosha summit with its track, and the 
first passenger train reached the summit, 10,140 feet 
above the level of the sea, the highest point yet at- 
tamed by a railroad in America. 


Says the Brookline (Mass. )Chronicle, ‘‘The Boston & 
Albany Railroad has not changed its method of heating 
cars this season. They bake them out doors in the sun, 
just as they have done every summer for a quarter of a 
century. When they are heated to a de; that will 
insure the greatest possible discomfort to the passengers, 
the cars are rolled into the depot, loaded up with pant- 


ing travelers and rolled out again.” 


Under the head of ‘‘ Hydrodynamics” an exchange 
says: ‘‘The Chief Engineer of the Chi & North- 
western road, to test the smoothness of the track, 
placed a glass of water on the seat of a Pullman — 

rom 
Chicago to Omaha, without losing a drop. inking 


: specific vity might have something to do with it, 
A truss combination bridge of seventy-five feet span, | See eae e 


next trip he tried a glass of whisky, and when he ex- 
amined the glass at the first station out, he found it as 


| dry as the desert of Sahara, at high noon.” 


We notice by a recent number of the New Orleans 
Times that work upon the Texas & New Orleans Rail- 


| road is progressing vigorously, and that it is confident- 


ly expected that by the first of December next regular 


| trains will be running between New Orleans and Orange, 


Texas, on the Sabine River. Theentire ] of the 
new line betweer the above points is about one hundred 
and nine miles, and the entire road bed is with 
the exception of about ten miles, and one the —_ 

e- 
ew 
Orlezus and Houston, Texas. 


At a meeting of the projectors and incorporators of 
the proposed West Chicago Elevated Railroad Com- 
pany held in this city May 14, Mr.'Bryan Philpot was 
the chairman. The first and only business was the elec- 


| tion of seven directors. These were chosen as follows : 


Bryan Philpot, George W. Waite. Charles W. Weston, 
Enoch 8S. Hooke, He S. Dietrich, Warren T. Hecox, 
and Charles N Post. Of the seven elected all but the 
last two were nt, and the meeting of incorporators 


' adjourned, and a meeting of directors convened, with 


Mr. Philpot in the chair. The following officers of the 
company were elected: President, Bryan Philpot; Sec- 
retary, Walter M. Jackson; Treasurer, Charles W. Wes- 
ton; George W. Waite, E. 8. Hooke and H. 8. Die- | 
trich were made a committee of three to draft by-laws. 
The committee reported immediately a by-law declar- | 
ing that the officers of the company be a presi- 
dent, vice-president, a secretary, a treasurer, a financial 
agent, an engineer, and an attorney. The election of 
officers continued, with the following result: Vice-Presi- 


r meet- | dent, H. S. Dietrich; Financial agent, Warren T. He- 


| $15,000. 


May 24, 1879. 


neer, George W. Waite; A , J. W. 
adjourned for one w 
.—Railway Review. Shades of Vander- 
What a directorate ! Chicago's great- 
! Hyde Park’s most eminent engineer | 
were those other capitalists, H.H. Honore and 
Walker left out in the cold? Great mistake | 


oe 


BUILDING, 


The Stephenson County (IIl.) Court-House, just 3 
pleted, one $140,000. > oe 


A contract has been awarded for the erection of the 
Provincial Exhibition Buildings, at Halifax, N. 8., for 


Tenders are to be asked by the Quebec government 
next month for the construction of the new Court- 
House at Quebec on the site of the old Jesuit barracks. 
It is estimated that the structure will cost over $200,- 
000. The am are now being drawn out in the office of 
the Public Works Department. 


A bill was introduced in the United States Senate on 
the 16th inst., authorizing the Postmaster-General to 
purchase a site for a city post-office in Washington, D. 
C. The bill authorizes the purchase of square 406, di- 
rectly west of the present Post-Office mt. The 
roadway of E street, between E and F streets, is 
to be used for the proposed building. 


The contract for the repairing of the Licking County 
Court-House, at Newark, O., wasawarded on the 21st 
inst. to the original builders, Messrs. Miller, Frayer & 
Sheels. The sum for which they agree to restore it, 
with the addition of a fire-proof roof, is $48,000. A 
lower bid than this was put in, but rejected by the Com- 
missioners because of unsatisfactory bond. The re- 
jected bidder proposes to resort to the courts for re- 


There is a bill before the Senate of New York State, 
introduced by Mr. Payne, to allow a company to con- 
struct a bridge across the Niagara River, on bert a mile 
or so above the falls. The time given will be six years. 
It is to be hoped the vessel interests of Buffalo will be- 
stir themselves and ent this bill passing. They can- 
not be oblivious to the fact that if a vessel went over the 
falls her mast and rigging would be irretrievably ruined 
by passing under this bridge.—Detroit Free Press, 


— --0oe 


MINING. 


Leadville, Colorado, —— more silver last year 
state 


than any county in the 


At least one Chicago miner has made a 
in Leadville. In five week: 
$16,840 with no other mi 
of advantage cards and a 
Tribune. 


An excitement of unusual extent prevails now in 
Randolph County, N. C., which resembles that at the 
famous mines at Leadville, Colorado. The discovery 
of fresh gold deposits has just been made, and these are 
a to be exceptionally valuable in the precious 
metal. 


at success 
ending May 3, he took out 
oe than a pack 

rringer pistol.—Chicago 


The gold veins of Gilpin County, Col., are vertical fis- 
sure veins of gold and silver, which are believed to ex- 
tend to the very center of the earth. Some of the 
mines have been worked steadily for sixteen, eighteen 
and twenty years. A true fissure vein, containing goo? 
ore, will last many lifetimes. 


A Sutro (Nev.) dispatch of the 21st inst. says: ‘Good 
ae oe Yet re on the sub-drain on the Sutro 
nnel, which is intended to carry off the water from the 
Comstock mines. Over half the drain, or two miles 
thereof, is already finished, and, with 1,200 men and 
120 muies working day and night, it is the calculation 
to turn the water into it the 4th of July. The event is 
looked for with eagerness by the i 
it will mark a new era of p rity for 
braced within the district. Millions of tons of low- 
ore, — by in former times, will be made available, 
and it is expected that a thousand additiona] stamps at 
the motith of the Sutro tunnel may be kept going half a 
pe pied ther come. Inanticipation of the near completion 
of the drain and of the opens of the tunnel for traffic, 
the town of Sutro is rapidly building up.” 
— eee 


MISCELLANEOUS. 
a _ 800 members of the American Institute of 
ining Thirt: ears there were no 
mining cainaine in the anil. ca 
A bill providing for the preservation of the rain-fall 
in the forests of State by the establishment of parks, 
passed the New York State Assembly on the 19th inst. 


The Baldwin Locomotive Works, Philadelphia, now 


give employment to 1,000 operatives, who are working 
— and aay on a large enter for locomotives for Aus- 


It is stated that steps are 


com to heat Dubuque, Ia. 
folly: proce, The franchise 


% . 
Sixty thousand tons of iron ore have lately been im- 
from the north of Africa for Besseme: 


mined in 
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Tribune Building, New York City. 


GEO. H. FROST, Proprietor. 
SATURDAY, MAY 31, 1879. 





THE Metropolitan and New York Elevated rail- 
roads have been consolidated under one manage- 
ment called the Manhattan Company. 

—e 
WE are pleased to note the demand upon us for 
’s ‘“* Pennsylvania Railroad.” It is a very 








valuable work and should be in the office of every | 


railroad superintendent, engineer and master 
mechanic in the country. When you want it, order 
from this office. 


* 
a oe 
tee appointed to investigate 


THE special commit 


charges of corruption against the engineers of the | 


East River Bridge in the matter of the drawing of 
the specifications for the steel to be used in the 
superstructure, made a report on the 27th inst. ex- 
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coming De Lesseps of this side of the world? 
Probably Captain Eads, who seems to unite most 
prominently the qualifications of financier and 
engineer. We do not need either De Lesseps or 
Wyse with their troop of French engineers and 


contractors to dig a passage across this continent. 


oe 
A VERY valuable and interesting paper on the sub- 


| ject of the proposed interoceanic canal was read be- 
| fore the Board of Trade of Syracuse, N. Y., on the 


evening of the 20th inst., by C. A. Sweet, C.E., who 
was First Assistant Engineer in the survey of the San 


| Blas route organized by Fred. M. Kelley and Cyrus 


Butler, of this city, in 1864. The several routes 
now under discussion before the Paris Congress 
are described by Mr. Sweet, after which a detailed 
description of the San Blas route taken from notes 
of the survey is given with a description of the esti- 
mated cost of the work by sections, and an esti- 
| mate of the commercial advantages and value of 
| the canal. Mr. Sweet concludes his paper with 
the following remarks: 


** With all the facts herewith presented, the ex- 
aminations of the several routes have been merely 
reconnoisances. What is particularly desired at 
this time is, that a thorough and complete survey 
should be made in order to present understand- 
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table,” which has been carefully calculated upon 
principles very fully laid down by the Committee 
in their report : 


Size. Proving strain. Size. Proving strain 

In. Pounds. In. Pounds. 
a cua 121,737 1 66,138 
BBs so00e 114,806 | ee 60,920 
1k. 108,058 1,,. 55,903 
ae 101,499 Ly. 51,084 
18; 95,128 14. 16.468 
Bedi e ae as 88,947 1k. 42.053 
Wei. 82,956 eS 37,820 
Ean «dee 77,159 Res 33,840 
1! 71,550 


The proving strains in the above table are equal 
to 45.57 per cent. of the strength of the strongest, 
and to 50 per cent. of that of the weakest links. 
The committee point out the differences between 
the recommended table and the one in use, as fol- 
lows: 

First—In the former the proof-stress is for every 
size uniform in its proportion to the probable 
strength of the links; in the latter it varies with 
every change of size. 


onerating the engineers. The bids received up to | ingly, all the advantages and disadvantages of this 
that date under the specifications were opened and | shortest route between the two oceans, and to this 
referred to the executive committee. The terms | 4! respectfully ask of the Syracuse Board of 


of the present bridge Trustees expire June 1. 


el ee 


To the present subscribers to Humber’s ‘‘ Water | 


Supply ” we would say that we have sent to them 


thus far pages 1 to 229, plates 1 to 30, with colored | 


plate, also title page, preface and index to plates. 
We do not pay any attention to the numbers, as 


the few parties whocommenced on the “ twelve- | 
payments” plan long ago paid up in full, and we | 


do not sell a single number at less than the price of 
the whole volume. We must task the patience of 


our subscribers till the balance of the book is com- | 


pleted (a few weeks hence), as we wish to make 


only one job of mailing the remaining pages and | 


plates. The stock which at present is stored in 
this office will all be sent to the bindery next week, 
so that as little delay as possible in getting the last 
number ready may be occasioned. 
> 
For such of our readers as have not as yet given 
any attention to the Graphical Method, which 
method has come within a few years into prom- 
inence by reason of its accuracy. convenience and 
adaptability to the analysis of all types of struc- 
ture, we will quote a few sentences from the 
preface to Prof. Greene’s new and useful work, 
which we advertise in another part of this paper. 
** As forces may be represented by straight lines 


of definite os Speen and direction, the same 


operations which are performed by mathematical 
analysis, may be more easily carried out by geo- 
metrical construction upon the drawing board; 


and, as the whole system is founded upon the 


of forces, the results deduced by 
of reasoning are theoretically ac- 
ne Crean for their numerical ex- 


parallel 

a brief an 
curate, and o 
actness upon 


and graphical analysis go well hand in hand, the 
latter aiding the student to more clearly a, 
the meaning of the former. 
metical formule 
directly from the diagrams.” 


ep ee 


THAT one of Lieutenant Wyse’s routes for an in- 
teroceanic canal would be selected by the Paris 


| Trade to recommend to Congress an appropriation 
| of $50,000 for an expedition, officered by United 
| States military engineers.” 

The paper is published in full in the Syracuse 
Morning Standard of the 21st inst. 

In the same paper is a very readable letter upon 
the railroad building mania that is evidently on | 
the increase in the Western States of the Union. 

Oe Dore 
CHAIN CABLE TESTS. 
IV. 

The final test of a finished cable is the ‘proof. | 
strain.” Each fifteen-fathom “section” is sub- | 
jected to a tensional strain sufficient to make | 
it probable that the presence of any very defective 
| links will be made manifest, so as to be removed 

and replaced by others. The important point in 
this test is to fix upon a strain that while detecting 
weak links will not produce them. American 





Second—Unless the elastic limit of the link isa 
greater proportion of its ultimate strength than 
that of the bar was to its strength, the strains of 
the table in use exceed this limit greatly upon all 
sizes, while those of the former do not, 

Third—The recommended table recognizes the 
probability of there being introduced into cables 
links made from bars which, although of equally 
good iron as the rest, are, through faults in rolling, 
more or less scant, and, in consequence, possess 
less strength than bars rolled true, which deficiency 
will be carried into the links, should there by ac- 
cident be a few links of 1}§-inch in a 2-inch cable, 
the Admiralty proof would strain the strongest of 
such links to over 62 per cent. and the. weakest to 
over 70 per cent. of the actual strength. 

For these reasons the committee recommend 
that this table, based upon actual strength of 
| American iron, be used in place of that by the 
| Admiralty. 
eo oo 


FALL RIVER WATER REPORT. 





cable manufacturers use the stresses prescribed| From the fifth annual report of the Watuppa 
by the standard proof-table of the British Admir- | Water Board, of the above city, for the year end~ 
alty; the American Committee consider that as | ing Dec. 31, 1878, we extract the following notes : 


applied to cables made from American bar-iron, | pyring the year there were laid of pipes of all 


scale of the diagrams and the 
care with which they are drawn. Mathematical 


hend 
Indeed, the mathe- 
may be, if desired, deduced 


this standard is faulty in two important respects : | 

First—The stress prescribed for every size of 
cable is too great. 

Second—The stresses for the different sizes are 
unequal in their préportion to the strength of the 
links. And the Committee assign ‘the following 
reasons for their opinions : 

First—The stress for all sizes is based upon the 
assumption that the cable-bolts of all diameters 
possess a strength equal to 60,000 pounds per square 
inch. Few bars of American iron are equal to 
this strength, and when they are, their cost pre- 
cludes their use as cable-iron; and although this 
strength may be found in the small bars, it is not 
found in the large sizes of the same iron. 

Second—If the bars of all sizes did possess this 
strength, the ‘‘ proof” is still too great, for it 
| probably exceeds by a considerable amount the 
ae limit of the links. 

The rule by which the stresses referred to as being 





| 


| 














Congress was probably well understood even before | used, is as follows : ‘‘ For proof of each size, square 
the assembling of the Congress ; that his hastily | the number of eighths of an inch in the diameter 
cooked-up scheme will be the one finally adopted | of the bar and multiply the result by 630,” the re- 
is extremely problematical. We believe that the | sult being the stress in pounds. The Committee's 
discussions of the past fortnight in Paris are but experiments show that the elastic limit of large 


the awakening to the great importance of the pro- | bars is generally lower than that of the small ones 
posed undertaking, and we may well anticipate the | of the same iron. Hence the irregular effect of | 
most active explorations of the Darien Isthmus as | the proof-strains becomes a dangerous one. The | 


| sizes, 17,044 feet ; of pipe and special castings there 
were bought 422,418 pounds, at $1)", cents per 
pound, delivered on wharf at Fall River. The 
Worthington engine pumped 427,714,529 gallons, 
and the Boston engine (which was run only a few 
hours in a fortnight), pumped 11,824,530 gallons ; 
the largest amount pumped in one month, 46,240,- 
753 gallons, was in July; the largest amount 
pumped in one day, 1,755,708 gallons, was July 8 ; 
the receipts were $74,654 ; expenditures, $41,947, 
leaving a balance of $32,707 to apply on payment 
of interest on bonds. 

Fall River has tried the experiment of water 
meters quite extensively, as is shown by the fol- 
lowing from the Water Board : 

‘* The number of meters attached during 1878 was 
284, making 1,165in all. These meters are all read 
four times each year, and the bills are presented 
quarterly.. The total amount of the meter bills for 
the year was $27,333.84, and the total amount paid 
for annual rates and miscellaneous purposes was 
$39,645.90. The amount of water that passed 
through the meters was about 91,000,000 gallons, 
and this discloses the important fact that about 40 
per cent. of the revenue was obtained for about 20 
per cent. of the water pumped. 

“‘The price for measured water is 30 cents per 
1,000 lons, but only about 13 cents per 1,000 

lons were obtained for water supplied without 
meters, including all that is used for fire purposes, 
watering strects, flushing sewers and all public 








soon to be commenced. We can hardly suppose practical and actual results are that the stress is so buildings.” 


that American 
the credit and emoluments of this great work to 
slip from their grasp without some effort being 
made to hold them for themselves. Who is the 








and contractors will allow | great that it always exceeds the elastic limit of the | 


Further, Chief Engineer William Rotch, one of 


links, and frequently cracks them, As a substi-|the most efficient of the water-works engineers 
tute for that of the Admiralty now in use, the 
Committee recommend the following “ proof- 


| 


and superintendents in the country, reports : 
“ The revenue is steadily increasing every year, 
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and the policy of recommendi: 
case is still adhered to, ional 
be somewhat lessened thereby; for not only is 
this the only equitable method of assessing the 
water tax, but it is considered a wise policy to run 
the risk of losing one dollar of revenue, if at the 
same time two dollars can be saved in the cost of 
pumping. Asa proof of the great saving in the 
prevention of waste, effected by a general use of 
meters, we have only to point to the unusually 
small quantity of water that has been pumped; 
for, notwithstanding the fact that a large amount 
of the water pumped is unavoidably wasted 
through the overflow from the stand pipe, the 
total quantity pumped during 1878 was only 25 

lions per day for eaca inhahitant, which is far 
xelow the amount usually furnished in other 
places. The amount pumped in Providence per 
capita is nearly as small, and this coincidence 
strengthens the argument, for Providence has 
nearly as many meters as Fall River in proportion 
to the number of service pipes. 

‘* The advantages of meters are not always ap- 
preciated when the water is first introduced and 
the amount required is small; but when the popu- | 
lation increases and the water is more generally 
taken, it is often discovered, much sooner than | 


the revenue ma 


ENGINEERING NEWS. 


meters in every | usual points embraced in reports of proposed rail- tells us no more than asimple truth when he 
Y ways. They are of special value to engineers and 


others interested in South American railways, and 

may be had of Van Nostrand, 23 Murray street. 

THe Science Inpex. A Monthly Guide to the Con- 
tents of the Scientific Periodicals. Edited by A. 


Hildebrandt, A. I. C. E., 55 Cross street, Manchester, 
England. Price, 24s. per annum. 


The editor, in his prospectus, states that ‘‘ the 
large and continually increasing number and ex- 
tent of the periodicals conveying the scientific and 
technical news of the day constitute a difficulty 


either from their professional pursuits—such as 
engineers, machinists, architects, builders, chem- 
ists, and manufacturers generally —or from 
their natural disposition in keeping pace with the 
continuous progress of science and practice, be it 
only in one or two special branches.” And from 
the fact that few will subscribe for more than one 


or two journals, that few men have time to read | 


more, and fewer still have the facilities or time to 


MAy 31, 1879. 


assert 

that sewer gas is unpleasant and unwholes«y),, 

but not necessarily poisonous. Unless, in a wor), 
it is infected by that mysterious something whic}, 
| for want of a better name, we may term ‘{),,. 
germs of disease,’ it is practically harmless. |} |; 
were not, thousands of lives would be lost every 
year, which are not lost now. Mr. Jenkin add: 

| of course, that as we can never tell when sew. , 
gas may become infected. it should be kept out ot 
our houses; and for doing this he rejects all 
| manner of traps indoors, and relies on cutting ot! 
_ all direct communication with the main sewer |), 
means of the simplest arrangement we have vet 


‘in the way of alarge number of men interested, %¢¢ for the purpose. 


| ‘* Finally, we have here a book, which, without 
/any sretence to originality, is nevertheless origins| 
}in the sound common sense which is apparent 
| throughout it. It contains much which will be un- 
palatable to certain advanced thinkers on sanitary 
matters; but it will commend itself very fully t. 
| every intelligent man who desires to render’ his 
house healthy, although he hasa very great o}) 
ection to incurring the expense of practically re- 
uilding it in the process.” : ; 
The above is from the Engineer. of London. 


was at first anticipated, that a large outlay is re- | search for a particular article or series of articles | Eng.; the little book so warmly commended was 


quired for an additional supply to replace the enor-| which are vaguely known to have been published; 


mous waste, amounting often to more than 100 
per cent. of the quantity really needed, which 
might have been almost entirely prevented by the 
use of meters.” 

The following is the record of meters used: 


‘* 287 meters were put in during 1878, and 3 were 
taken out, leaving the total number now in use 
1,165, of the following kinds : 


is ~ 


‘* hence it is that much valuable instruction is lost 
to those whom it would benefit, or who would at 
least be interested in it, and who, at the same 
time, may have it ever so close at hand.” 
To remove these difficulties is the aim of ‘‘ The 
Science Index,” which will each month contain 
| ** all the material requisite for easy reference to all 


" % ‘articles of scientific or technical interest which | 
‘otal. 


= 


noticed in our columns only a few weeks ago (page 
| 145, ante), since when we have sent a large number 
of copies into nearly every State in the Union. We 
have given the space thus liberally on account ot 
the importance of the subject treated so ably in its 
pages. 

THE METRIC System. Report of the Standing 
Committee on the Metric System of Weights and 
Measures, and accompanying letters, presented at 





Fos, 
. : | 
326 
124 


_ have appeared during the previous month.” Each | the annual meeting of the Boston Society of Civil 
~ issue will comprise about 60 pages of type, and no | Engineers, March 19, 1879. 
pains will be spared to make the work as useful as | 


Union (Rotary)... 
Desper (Piston) 


51 
120 
OA 
..| 02 522/283 48) 12 4 4 1,165 


' 


Worthington (Piston). .... 
Ball & Pitts - 
Gem 


Totals. 


19) 
19 


‘* There are no meters in public buildings, as the 
eity pays a fixed sum for all water used for public 
purposes, but meters are now attached to 52 per 
cent. of the private service pipes. The average 
daily amount that passed through each meter was 
214 gallons.” 

Most of the 534 hydrants in use were supplied 
by the Boston Machine Co., of Boston, and Pattee 
& Perkins of Holyoke. Chief Engineer Rotch re- 
ports the total cost of maintenance at about 26 
cents per 1,000 gallons pumped; the cost of pump- 
ing one million gallons 100 feet high was $9.54, re- 
quiring to do this work 1,799 pounds of coal. The 
totals and averages of the Worthington engine for 
the year were: 


EEE OLE ETE ORO PTET 
Average length of stroke. ... 
Galions of water............ ( 


1,364,293 
47.32 
27,714,529 
1,271,124 
123,274 
178.5 

* 188.16 
38.54 
28.93 


52,803,259 


Oil, 

Total head of water, feet 

Steam, Ibs 

Vacuum, inches . 

Duty in Ibs. of water raised 1 ft. high by 100 Ibs. 
coal 


The population of Fall River is 48,000. 
le 


PUBLICATIONS RECEIVED. 


From the Civil Engineers’ Club of the Northwest: 
THe GLASGOW BRIDGE SUPERSTRUCTURE. By Chas. 

Sooysmith, C, E., First Asst. Engineer. 

BLASTING UNDER WATER IN RIVERS WITH Rapip Cur- 

RENTS. By Col. F. U. Farquhar, U. 8. Engineers. 
REPORT OF THE COMMITTEES ON DRAINAGE AND RE- 

ORGANIZATION. ; : 
Crry Drainace. By Geo. D. Ansley, City Engineer, 

Montreal. 

All the above valuable papers are published in 
one pamphlet, which may be had for fifteen cents, 
by addressing L. P. Morehouse, Secretary, Illinois 
Central R. R., Chicago, TM. 


From Francisco Javier Cisneros, Chief Engineer, M. 
A.S.C.E.: Report on the project to Construct a 
Railway from the Bay of Buenaventura, upon the 
Pacific Ocean and the River Cauca, United States of 
Colombia; also, Report on the Construction of a Raii- | 
way from Puerto Berrio to Barbosa, State of Antio- 
quia, United States of Colombia. 

These are two very full and interesting reports 

. : ' 

on South American narrow-gauge railways for 
which concessions have been granted Mr. Cisneros; 


they are full of valuable notes upon the geograph- 


possible. Nos. 1 and 2 have been received at this 
office. 


| Healthy Houses. By FLEEMING JENKIN, F. R. 8., Pro- 
fessor of Engineering in the University of Edinburgh. 
‘*We have read this little book with a great deal 

of pleasure. The literature of sanitary science bids 
fair to assume enormous proportions; and it is but 
| too well known that much of it is worthless. Those 
| who write on such subjects usually entirely ignore 
oo considerations; and having once estab- 
ished to their own satisfaction that certain things 


| are right, they proceed to advocate their adoption, | 


| Van Nostrand’s Magazine for June, being close 
jof volume XX. Among the many valuable pa- 
| pers published in this number, is a paper by Geo. 
| Wilson, M. Inst. C. E., read before the Institution of 
| Civil Engineers, upon “ Draining and Reclaiming 
| 1,500,000 Acres of Desert Land,” which may be 
|interest to parties who recently had some corres 
| pondence on this subject in ENGINEERING NrEws 
| Single numbers of Van Nostrand’s Magazine ar 
50 cents. 


Railway Engineering, or Field Work prepara 


| or insist on their use, with an utter disregard to the 
| objections which may be urged against doing any- 
| thing of the kind. Mr. Jenkin supplies a welcome 
|exception to this rule. He knows perfectly well 
| that although many things in sanitary science may 


| tory to the Construction of Railways; containing 
| the original and most approved methods of laying 
| out railway curves, and of setting out the widths 
J ( y : _ of the cuttings and embankments, etc. A general 
be right in theory, it may be next to impossible to | table for the calculation of earthworks of railway 
| reduce that theory to practice; and he disposes | 1 s ilee a orn erased i 
| very shortly of the instructions given by many | canals, etc.; also, tunneling an investigation of 
writers by asking whether they weuld dream of | the formula for the super-elevation of the exte- 
| adopting what they advocate in their own houses. | rior rail in curves. By T. Baker, C. E. London, 
|He points out that in very a cases popular | 1879, Price, $2.50. 
| opinion is right, ywasi science to the contrary not- | 2 ee ; 5 G 
| withstanding; and he shows that expensive traps| From George A. Kimball, City Engineer, Fifth 
-and complicated sanitary arrangements are not Annual Report of City Engineer of Somerville, 
_ necessary to keepsewer gas out of a dwelling house. Mags. also First Annual Report of Board of Health 
| ‘The book is composed of three Jectures de- | toe h 8 
livered in Edinburgh early in 1878—two to the | f Same city for the year 1878. 
|members of the Philosophical Institute, and the | Transactions of the Wisconsin Academy of Sci- 
third to the Medivo-Chirurgical Society. They | ences, Arts and Letters. Vol. iv., 1876-77. Madi- 
were in some measure intended to advocate the es- on Wigs,. 1878 
tablishment of a ‘Sanitary Protection Associa-|~ ni . i : aad 
tion,” and in a few months this society was ac- From C. M. Gray, City Engineer, Reports of City 
‘tually formed, and numbered 500 members, each Engineer and Water Commissioners of the City of 
paying a subscription of one guinea. Out of the | Providence, R. I., for the year ending March 3, 
| subscriptions a leading engineer is paid as consult- | 1979 
ing engineer to the Association, the greater part of 7 . ; 
| the funds goes, however, to the executive staff,; From Daniel Walden, Superintendent, Seventh 
consisting of young engineers, each followed by Annual Report of the Public Water Board of the 
his workmen, who give their whole time to the | city of Lynn, Mass., for the year 1878 
Association. The scheme appears to us, if properly | y ; cs 2 ; 
‘carried out, to be worthy of imitation in every| Harper's Weekly for May 31, contains a very read- 
_— of od oe pet aes would, as | able article on ‘Canals and Railways,” being a com- 
a rule, willing’ yasm sum every year)... : ale a a ea 
ani oh on * e benefit of good professional | P@tison of the advantages of eac os mode of trans 
advice, and the services of competent workmen. portation. Now that the Darien Canal is a promi- 
well looked after, and paid moderate wages. We nent public subject, anything on this subject is of 
are glad that the scheme has succeeded in Edin-  jnterest. 
burgh. Who will try it in London? : ers z 

‘Our author warns his readers that he has not| From the Institute of Civil Engineers : 
given them a complete treatise on sanitary matters. “Method of Blasting Rock for the Lyttelton 
No aes aeath and 40 ‘ a. pl = - 'Harbour Works, Canterbury, New Zealand.” By 
complete in i an € point. e feel tempt- | . 
ed - give many extracts from his pages, but the | arg Thornton, Assoc. Inst. C. E. se 
price of the work is so small that it is unnecessary Railway Work in Japan.” By William Fur- 

niss Potter, M. Inst. C. E. 


to do this, But we cannot rest content with onl 
expressing our approval in general terms. We «On the Best Methods of Railway Construction 
for the Developm#at of New Gountries, as illus- 





ical, geological, and climatological features of the much of the hackneyed jargon which we encounter 
country traversed, besides detailing minutely the ‘on every side in the present day. For example, he 


must call attention or oe or two of See 
in’'s > i trast st i 238 

Jouin.y mewrenees Sie oe mreneny wi trated by the Railway Systems of South Australia. 

By Robert Charles Patterson, M. Inst. C. E. 
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‘The Geelong Water Supply, Victoria, Austra- 
lia.” By Edward Dobson, Assoc. Inst. C. E. 

“The Sandhurst Water Supply. Victoria, Aus- 
tralia.” By Joseph Brady, M. Inst. C. E. 

“Railway Bridge over the River Tyne, at Wy- 
lam, Northumberland.” By William 
Laws, M. Inst. C. E. 


b> ++ Soo oe 


LATHE FOR CUTTING SPIRALS. 


George 


Among the most interesting wood-working ma- 
chines at the Paris Exhibition were those intended 
for special work, one of which, for cutting straight 
or twisted flutings, beads and ornamentation for 
table legs, columns, balusters, etc., on the princi- 
ple of acopying lathe, is shown by the accompany- 
ing illustration, which explains the general ar- 
rangement of the machine. It differs considera- 
bly from any others of this class of machines in 
the provision made for applying an accelerated 
speed to the cutters independently of their lateral 
motion, whereby any desired alteration of design 
can be copied without any further change of parts 





than the insertion of a different pattern. 


The, 
machine is, however, confineé to one special form, 
more or less absolute, and cannot be looked on as 
an adjunct to a general workshop. 

, oe tego 


PERSONAL. 





A Port Colborne (Ont.) dispatch of the 27th inst. 
says: ‘‘M. A. Cleveland, of Watertown, N. Y., a 
contractor on the Welland Canal, was attacked on 
the street last night by two masked men, seri- 
ously beaten with a car coupling-pin and robbed.” 


The first actual experiment in steam carriages 
was made by Nicholas Joseph Cugnot, a French 
army officer, who, in 1769 built such a machine 
with money furnished by the Compte de Saxe. 
Cugnot was a natural mechanic of considerable 
talent. He was born in the Provinceof Lorraine, | 
in 1725; served in both the French and German 
armies ; was presented with the sum of 500 livres by 
the French government, and died in 1804, at the 
age of seventy-nine years. His first locomotive 
broke down on account of the inefficiency of the) 
feed-pumps. His second and last effort cost the | 
government 20,000 livres. 


Mr. Robert Crawshay, the “Iron King” of 
Great Britain, died at Cheltenham, Saturday, the | 
10th inst. His great-grandfather, Richard Craw- | 
shay, was the founder of the works at Cyfarthfa, 
South Wales, which, under his management re- | 
alized him a fortune of $7,500,000 by the time of | 
his death in 1810. Under William Crawshay, his 
grandson, the concern increased immensely, a 
great share of its success being due to the trade in 
iron rails for American railways. A statement 
published in 1866 showed that there were over 
5,000 men in Mr. Crawshay’s works, where 11 fur- 
naces were kept going, besides which there were 
seven iron mines and eight coal pits in regular use. 
The weekly production of pig-iron was 1,300 tons, 
and of rails 1,000 tons; and so vast were the opera- 
tions conducted, that it was computed that fully 
20,000 persons were dependent, directly or indi- 
rectly, on the fortunes of the concern. Of the large’ 
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family of Wm. Crawshay, Robert, the subject of this 
notice, took the deepest and most active part in the 
management of Cyfarthfa. He worked in every 
department, from the puddling furnace upward, 
alongside, with and as one of the ordinary opera- 
tives, and so acquired that accurate and intelligent 
acquaintance with every detail of iron-making and 
working which distinguished him through life. 
As the “Iron King” of South Wales, Mr. Craw- 
shay exercised a most potent influence on the prog- 
ress of affairs in the southern part of the princi- 
pality. Under his zgis, as it were, Merthyr Tyd- 
fil, grew from being a mere village into a town of 
60,000 inhabitants, and his enterprise never failed 
to provide his men with work. In 1871, however, 
his workmen struck for a reduction in the number 
of heats of one daily, and succeeded. Mr. Craw- 
shay filled his contracts, and, gradually contract- 
ing his operations, dismissed his hands, until the 
works were at last closed, and the once busy hive 
of industry became like a deserted ruin. ‘ The 
old ‘Tron King’ is dead; it yet remains to be seen 
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street and connected with the pumping main by a 
single pipe. The Water was not pumped through 
the stand-pipe, but past it. Theonly function of 
the stand-pipe was to allow varied pressure, and to 
relieve the pressure by overflow if it became ex- 
cessive. Another feature of these works was an 
alarm bell which was controlled by a valve regu- 
lated so that it would open whenever the pressure 
was reduced below the minimum determined upon, 
and would continue to ring until the pressure was 
again raised sufficiently to close the valve. After 
operating as above described for a number of 
years, a reservoir was constructed at the extreme 
end of the distribution, about three miles from the 
works. 

In 1856, water supply and fire protection were con- 
structed for the State Lunatic Hospital at Harris- 
burg. Ordinarily the water was pumped into a 
number of tanks in the top of the main building, 
For a fire protection a cordon of fire hydrants was 
placed around the building, and the mains to these 
were connected with the pumping main, A stop- 
valve was inserted in this main beyond the branch, 
toward the tanks, and a safety-valve provided to 
prevent excess in pressure. By simply closing the 
stop-valve, the pumping-engine would then force 
the water directly into the main, and discharge it 
through the hose under a pressure determined by 


the weight on the safety-valve. These works were 


| constructed by my father, and some of the draw- 


ing are still in this office. 


Respectfully, HARRY BIRKINBINE, 


NEW YORK AND PENNSYLVANIA BOUND- 
ARY SURVEY. 





SyRacusE, N. Y., May 26, 1879. 
EDITOR ENGINEERING NEWS: 
I read with interest the short 


letter of Mr. 


| Nichols in the News of April 26, and had thought 


|of supplementing it with a formula, which I have 


whether iron, too, in its contest with steel, is not 
on its last legs. The Crawshays did more, proba- | 
bly, than any other family or firm to further the 


interests of the older metal, and it is quite certain 


| that few have made greater fortunes out of deal- 
| ings in it.” 





CORRESPONDENCE. 


TIVUSVILLE, Volusia Co., Fla., May 12, 1879. 
EDITOR ENGINEERING NEWS: 

I would refer ‘*‘ A Reader, Pueblo, Cal.,” for in- 
formation concerning ‘‘ Reclamation of Salt-Marsh 
Lands,” to a report on the *‘ Reclamation of the 
Salt-Marsh Lands of the Parker and Rowley 
Rivers, Massachusetts,” published in the Ipswich 
Chronicle, Ipswich, Mass., March 13, 1875, by a 
committee of which Edward Dummer, of Boston, 
was Chairman. Also to reports on Green Harbor 
marshes and North River, Mass., by Prof. Mitchel, 
U. 8. C. §., in the ‘‘ Coast Survey Reports,” and on 
the same subject in the reports of the Massachu- 
setts Harbor Commissioners. Ido not remember 
the dates of these reports; but they can probably 
be obtained of the government and State authori- 


ties. J. F. LeB. 





DIRECT PUMPING. 


No. 152 SoutH FourTH STREET, ’ 
PHILADELPHIA, May 27, 1879. § 
EpITOR ENGINEERING NEwWs : 

In the communication of the Holly Manufactur- 
ing Company to the Troy Water Commissioners, 
as published in your paper of May 17, page 155, 
Mr. C. G. Hildreth, under specification No, 7 of 
the advantages of their proposition, says: ‘* By 
the plan of direct pumping, at either a constant 
or variable pressure (to do which is the exclusive 
right of this company).” In 1852 water-works were 
built for Germantown, now the Twenty-second 
Ward of the City of Philadelphia. These were di- 
rect supply works; that is, the pumps discharged 
their water directly into the distributing mains. 
Some distance from the pumping station on the 
first hill a stand-pipe was erected on the side of the 


| Edison before we can get an 


| used during the past two years, in calculating the 


positions of points upon this boundary, referred to 
the parallel of 42°. The time slipped by, and I 
put nothing upon paper; but the letter of Mr. Pear- 
son in your last issue impels me to act upon my 
former intention. 


Were the compass an accurate instrument, indi- 


| cating a direction (in running east or west) at right- 


angles with the meridian every time, the position 


| of a parallel might be approximately fixed, and 


the surveyor would not have to bother his head 
about tangents and ordinates. Still the line thus run 
would be part of a sort of broken spiral, composed 
of a series of short tangents, varying to the south of 
the parallel in proportion to the length of the 
‘* sights.” And here we fall right back upon the fact 
that the only way to locate an are of any circle 
(except a great circle) upon the ground is, in the 
case of the parallel or rhumb by ordinates from 
an arc of a great circle, and m case of any other 
curve, from a tangent or chord, the method of 
deflection angles being an instrumental equivalent. 
As yet we have to await the advent of a geodetic 
instrument with 
which the actual curve of a parallel or rhumb-line 
may be run without the use of deflections or off- 
sets. When this instrument shall have been per: 
fected, all the difficulties in modern surveying 
will beeliminated. At present the only direction 
upon the surface of the globe which can be actu- 
ally run with a transit is a meridian. My researches 
upon this survey and elsewhere have convinced 
me that a compass is a good thing to run a crooked 
line with, but even then it will hardly ever run 
the same crooked line twice alike. 

The formula referred to in my opening para- 
graph is used in the Coast Survey Office, and by 
the U. S. Engineers in tracing parallel boundary 


lines. It is as follows: 
adt* 


2N = Cot. Lat. 

N = Normal or radius of curvature of the perpendicular to 
the meridian (in any unit of length) 

2ud = length of chord of parallel = arc of great circle (in 
same unit). 


ed= 


ed = offset to parallel in centre of chord (same unit). 
¢ d is equivalent to ¢ in Mr. Nichols’ formula, The 
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computations are more readily performed log- 
|the expense of pumpage 
| hundred feet high, greater than in the precedin 


arithmically. The logarithm of the normal of 
Latitude 43°, which is probably that of the county 


line instanced by Mr. Nichols (in feet), is 7.3213116; | 


and ¢ d in this case (for 10 miles) is 62.02 feet. Ac- 
cording to Mr. Nichols’ formula, ¢ would be 62.17 
feet, a difference practicably unappreciable, and 
probably much less than the probable error in 
starting a line at right angles with the meridian 
with any instrument except those used in geodetic 
surveying; and very much less than the *‘ probable 
error” in the astronomical location ofa point. If 
the globe were a perfect sphere, Mr. Nichols’ for- 
mula would be exact. 

The requisite tangent having been run, any 
nueber of intermediate points upon the arc may 
readily be located by the calculated ordinates, and 
Mr. Pearson’s ‘‘marks in line,” left wherever re- 
quired, 

The same principle is involved in the location of 
any rhumb line. Very truly yours, 

H. W. CuaRKE, 
M. A. 8. C. E., Engineer in Charge. 


THE PHILADELPHIA WATER DEPARTMENT. 


From advance sheets of the report for the year | 


1878 of Dr. W. H. McFadden, Chief Engineer of 
the Philadelphia Water Department, we extract 


the following: 
RECEIPTS. 


The total receipts from all sources amount to | : 
$1,376,532.05, an increase over 1877 of $148,550.95. | 
of | 


The total revenues amount to $1,416,645.85, 
which $40,113.80 is collected by the City Solicitor. 
EXPENDITURES. 


From annual appropriations : 
From special appropriations..... .............. 
From loans (extension of works).. 


3,746.31 


Total expenditures for 1878. 


Total receipts of department. abe dead 


. ..$1,376,532.05 
Total expenditures....... i 


482,648.16 


Receipts in excess of all expenditures 893,883.89 


Total receipts 
Less annual and special appropriations 


Profits of the department for 1878 


418,701.76 
$957,830.29 


957,830.29 


fi 
Add amount collected by City Solicitor 40,113.80 


Revenue in excess of expenditures 


Annual 
— Year. 
$131,141.35 1868 
192,428.58 1869 
225,358.25|1870............ 
269,670.14 1871 
326,003.05 1872 
360,235.15 1873 
371,255.12|1874....  .... 
368,669.83 1875 ....... ... 
358,918.37 1876 
336,955.76 1877 
352,125.79 1878 
392,062.96) a 
406,931.35] Total $10,088,372.57 
The Department furnishes water for public pur- 
poses gratuitously, and for charitable institutions at 
15 per cent. of the legal rates; this, if paid for, 
would amount to the interest on the cost of plant, 
leaving the profits as above, fairly to the credit of 


the Department. 
PUMPAGE, 

The total pumpage for the year amounts tu 19,- 
101,664,332 gallons, an increase over 1877 of 1,- 
224,519,540 gallons, or nearly 7 per cent., a daily 
average increase of 3,354,848 gallons. 

The pumpage at Fairmount by water power was 
8,332,288,784 gallons, a decrease on pumpage of 
1877 of 1,160,130,649, or over 12 per cent., a daily 
average decrease of 3,178,440. ne daily average 
for the first six months in the vear was 29,461,949, 
while for the last six months it was 16,219,742, and 
for the months of August, September and October 
the daily average was only 12,928,016. At Fair- 
mount the daily average for the year was 22,800,791 
gallons, nearly 80 per cent. greater than during the 


| gallons, at an expense of $8.60 per million 


_ $414,955.45 
63,946.40 | 
.. $482,648.16 | 


92 Milwaukee. . 


ENGINEERING NEWS. 


pumpage renders 
per million one 
g 
year. The expense of pumping into the basin, a 
height of ninety feet, is $3.35 per million gallons. 

The amount pumped by steam power, equated 
toa lift of one hund feet, was 16,865,981,402 


5. 


due to repairs and the lessened 
3.73 


hundred feet high, or at a total expense of $1 


| 049.37, which includes every item of expense for 


attendance, repairs, fuel, supplies, etc., some items 

of which were not included heretofore. 
expense of pumpage for the year amounts to 
$172,996.57, at an average expense of — per 
million gallons lifted one Senieel feet high, by 
steam and water power combined. 


This department furnishes a large revenue in | 


excess of expenditures, which excess should be 
used to place the city beyond a short supply and 
_ the contingency of a large co tion. To this 
| end some definite plan should beadopted and fully 
a out. Any plan recommended would em- 
| brace 
| tribution. The head of a department can only 
|recommend. It is for your honorable bodies to 
|approve and provide the means for the consum- 
| mation of such a work. 

The useless waste of water in all American cities 
| demands a supply double that of European cities, 


| or the introduction of meters to control this useful 
if not criminal waste. 

The following table shows the comparison be- 
| tween Philadelphia water rates and those of other 
American cities : 


CHARGED IN SOME OF OUR PRINCIPAL CITIES, COMPILED FROM 
THE OFFICIAL RATE SCHEDULES. 


hrowas, WATER TAX, PRIVATE DWELLING. 
| 


| Value of 
house . . .$20,000 





Attachments. 


Hydrant in yard.| 
itchen—hot) 
and cold water. 
Two baths—hot! 
and cold water. | 
Two water clos-) 
ets. One pave! 
wash. 
$16.00 
18.00 


| Attachments, 


|Hydrant in yard. 
| itchen—hot 
| and cold water. 
| One bath — hot 
and cold water. 
One water closet 


“SUOTIES OOT Jed sozel 12384 


Philadelphia 

New York... 
Brooklyn... 
Chi 


ot 33 


> 
a 


Baltimore .. 


Providence .. 


| 
j 
| 
| 
| 
| 


28eee: SSBC] verre 


eessss: seo8} 
$ Ren 


Cincinnati. . 


IEPSReBNRE 
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Lana 


Pittsburgh. . 


value and attachments, as above given, each — sup 
to be a private dwelling, containing one family only. 


FLOW OF THE RIVER SCHUYLXILL, 


The summer flow of the river was less in 1878 
than in any year since the erection of the turbines. 
The rain-fall, at the head-waters in 1878, for the 
months of June, July, August and September, was 
7s) inches, while for the same months in 1869— 
during the drought—it was 12,49, inches. 

In 1878, in the month of July, there were three 
days when it was impossible to pump 10,000,000 
qultons per day. In August there were nine days, 
in September fourteen days, in October twenty 
days, and one day in each of the months of Sep- 
tember and October when no water could be 





pumped at Fairmount with the flow of the river. 
PUMPAGE DIAGRAM. 


A study of the pumpage diagram shows the 
daily rain-falls and those which are local in charac 
ter, and of little value for pum , and those in 
the valley of the water-shed, which are of value 
for power. It also shows the daily 


The total | 


power, storage and enlarged means of dis- | 


| to maintain which requires either great outlays, | 


A COMPARATIVE STATEMENT OF WATER RATES FOR 1877, 4s | 


Nore.—For the purpose of comparison, houses of two dif- | 
ferent classes are taken as astandard of the pyrene | 


pumpage by | 


May 31, 1879. 


THE PANAMA CANAL. 


The official reports of the Sub-Committees on 
Construction and Estimate for the different routes 
were made on the 26th, andithey represent the costs 
of modifications suggested by the committees, 
added to the original estimates, The figures are 
very interesting and important, and are as fol- 

| lows: 
THE TEHUANTEPEC RQUTE. 

Length, 240 kilometers (149 miles and 960 feet), 
Number of locks, 120. Total cost not estimated. Time 
| occupied by a ship in passing through, 12 days. 

THE NICARAGUA ROUTE. 

Menocal’s plan. — Lane, 292 kilometers (181 miles 
jand 2,664 feet). Number of locks, 17. Exnense of 

ruction, 842,000,000f. ($168,400,000). ime re- 
| quired to make the passage, 41¢ days. 
| Blanchet’s Plan.—Length the same; cost of construc- 
| tion, 411,000,000f. ($82,200,000). 
THE PANAMA ROUTES. 
Wyse’s Plan (modified).— h, 73 kilometers (45 
| miles and 1,986 feet). Number of locks, 12. Total cost, 
| 1,103,000000f. ($220,600,000). Time required for the 
| passage, 11¢ — 
| Kelly’s San Blas Route.—Length, 53 kilometers (34 
| miles and 4,426 feet). Total cost (tunnel carefully cal- 
| culated), 1,340,000,000f. (8268,000,000). Time required 
| for passage, 1 day. 
THE DARIEN ROUTE. 
| The Atrato-Napipi.—Length, 290 kilometers (180 
| miles and 1,380 feet). Two locks required. Total cost, 
ee ($200,000,000). Time of passage, 3 
j ys. 

The following reports of committees, as cabled 
by the N. Y. Herald's correspondent, we give in 
full: 

‘*PAaRIS, May 27, 1879. 

‘The general assembly of the Interoceanic Canal 
Congress was held this morning, at nine o'clock. 
The report of the first committe, that on statistics, 

was presented and read by M. Levasseur. It was 

an able and interesting document. M. Levasseur 
took as a basis the official statistics, commercial 
/and consular reports, by which he calculated the 
| total value of the commerce in 1876 between the 
| United States, Asia, Oceanica, on the one part, and 
| between the American coasts of the Pacific and 
| the Northern States of the Atlantic on the other. 

“This commerce, after deduction being made 
for errors of duplication, is, said M. Levasseur, 
| about 1,300,000,000f. ($260,000,000). The report of 
the committee adds to this a quarter of Europe's 
trade with Oceanica and Eastern Asia, since it ap- 
pears probable that a a of the European 
navigation to China will take advantage of the 
trade winds to proceed via the Interoceanic Canal 
across the American Isthmus. 

‘The reporter calculates the total American 


*- | commerce interested in the question of the Inter- 


oceanic Canal to be about eighteen hundred mil- 
lions of francs ($360,000,000). To convert this ag- 
gregate value into tonnage the reporter employs 
two statistical processes. He calculates, of France, 
Great Britain, the United States for fifteen years 
the numerical relations which exist between the 
total value of the external commerce and the ton- 
nage of the navigation. He takes 617f. ($123) as 
the value of a ton in France, 375f. ($75) in Eng- 
| land and 348f. ($70) in America. 
| ** He calculates, on the other hand, the tonnage 
| of the —. which, on arrival and departure, are 
registered in those countries as havin from 
the Pacific into the Atlantic, and, taking the me- 
dium between these two results, he established at 
3,500,000 tons the commerce between the Atlantic 
and Pacific oceans which will ly take the 
direction of the new canal, making a total aggre- 
gate of nearly five millions of tons. 

‘* Commerce, he went on to say, has increased in 
the countries on the Pacific in a mean ratio of six 

rcent., annually, during the last fifteen years. 

king this annual increase at even a lower rate, 
the reporter calculates on a probable increase of 
fifty per cent. inten years. us he arrives at the 
figures of 5,250,000 tons, which, with 1,999,000 
tons, gives a total of 7,250,000 tons, which will 
pass, by one route or other, from the Pacific to the 
Atlantic Ocean and reciprocally in 1897, the epoch 
| at which the canal will probably be finished. 

‘* From this date the reporter declares that, the 
conditions of trade being altered, the statistics of 


become inapplicable ; but he affirms that 


three months of least daily average pum , and | w 7 iati - | progress i , 
c y ge pumpage | water-power, and the t variations in the valua this p will be t. The two regions which 


at which time there was the greatest demand, or | tion of the Fairmount Works for pumping water i : 
minimum average pumpage for three months is| at different seasons of the im Thns for the | the interoceanic canal will most nearly connect 
nearly 57 per cent. of the daily average for the| months of January, February, March, April, May | 2T¢ the Eastern and Pacific States of America. The 

ear. and June, the daily average was 29,461,949 gallons: | United States have therefore a preéminent interest 

This total mR of 19,101,664,382 gallons, | for July, August, September, October, November | im the Isthmus canal. The city on the Pacific 
when equated to a lift of one hundred feet high, oo December it was 16,219,742, while for August, | Which will benefit most from the camal will prob- 
amounts to 26,356,041,307, at an expense of $3.73 | September and October it was only 12,928,016, and | 2bly be San Francisco, for the reason that large 
by water power per million gallons one hundred | the month of October 11,227,077. | cities are not easily improvised, and San Francisco, 
feet high. This does not include the interest on | The iestrelions Wik enh at the wae | from its — its capital and its shipping, 
the plant. The amount pumped one hundred feet , pumpage ' umtes all the conditions necessary for becoming 
high by water power was 7,490,059,905, at a tota]|Chart and colored topographical maps, showing | the entrepét of the t#o oceans, The report was 


expense of $27,947.20. The increased expenses ‘ the present and proposed distribution. greatly applauded. 
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**M. Cirisole then presented the report of the 
fifth commission, that of waysand means. Calcu- 
lating on a probable traffic of 6,000,000 tons, the re- 
porter thi that the tolls should be fixed at 15 
francs per ton in the beginning. This rate would 
give a revenue of 90,000,000f. ($18,000,000), which, 
after the deduction of expenses, would amply pro- 
vide for the interest of the capital embarked in the 
enterprise. The reporter expressed the hope that 
if a decision should be arrived at the Congress 
would endeavor to insure the neutrality of the 
canal in case of war. M. Ferdinand de Lesseps 
then announced that the report of the Committee 
on Technique was not ready. He, therefore, pro- 
posed an adjournment until Thursday. This prop- 
osition was adopted. 

‘The Committee on Technique met in the after- 
noon. Much time lost in profitless discussion of 
abstract points and angry recrimination be- 
tween engineers. The only practical result arrived 
at to-day is that the Committee has settled down 
to an earnest discussion of the Nicaragua route, on 
the basis of cost of 900,000,000f. ($180,000,000). and 
of the Panama-Wyse route on the basis of 1,200,- 
000,000f. ($240,000,000). The committee also decided 
on admitting eight years as the time for the con- 
struction of the former and twelve years for the 
latter. It now remains to be seen which route— 
the Nicaragua or the Panama-Wyse route—will 
carry the day. The Wise project is backed by 

werful French interest, the Nicaragua stands on 
its merits alone.” 


THE PANAMA ASPINWALL ROUTE. 
** LONDON, May 28, 1879. 


* The Standard’s Paris dispatch says it appears | 


almost certain that the Panama-Aspinwall route 
will be the one selected by the Darien Canal Con- 
gress.” 

** PARIS, May 28, 1879. 

‘* This was in all respects the most important 
day’s work performed by the international Canal 
Congress. At a most exciting sitting in com- 
mittee the Wyse-Panama tide-water-level canal 
project was adopted off-hand. 

‘The Committee on Technique met at nine 
o’elock in the-morning. The Sub-Committee on 
Construction reported the following revised esti- 
mates of the total cost: 

‘Lieutenant Wyse’s modified Panama plan, 
with locks, 700,000,000f. ($140,000,000). 

‘ Menocal’s Nicaragua plan, 900,000,000f. ($180,- 
000,000). 

“The Atrato route, 1,130,000,000f. 
000) 


($206,000, - 


Voisin Bey, who read the report of the sub- 
committee, stated that the Napipi-Atrato route 
would be dangerous during tlie floods eee 
the rainy season; that it would require buoys an 
light-houses, and that the bar at the mouth of the 
Atrato River involved large doubtful expense, the 
exact limits of which the committee could not fix. 

**Commander Selfridge replied that the Atrato 
River was fringed along its whole distance with 
trees, rendering impossible any deviation of the 
river fromits course. He stated that New Orleans 
was only twenty miles less distant from the Gulf 
of Mexico by way of the Mississippi than the em- 
bouchure proposed through the Napipi canal by 
way of the Atrato, and no difficulty was ex- 
perienced in its navigation. He further asserted 
that the bar at the mouth of the Atrato River was 
only 2,500 feet wide, with an opening on a broad, 
tranquil bay. In conclusion he said that his plans 
and estimates had been submitted to and approved 
by Messrs. Eads and Francio, two of the greatest 
and best known engineers in the United States. 

‘* M. Menocal inquired if the modifications in the 
Wyse-Panama plan were based on any survey, and 
if not, what ‘ales was to be attached toa plan im- 
provised in a night and unsupported by explana- 
tions or 

‘*M. de Fourcet replied that the modifications 
were based on plans of various French engineers, 
who had formerly surveyed the Isthmus of Pana- 
ma and demonstrated the feasibility of a canal 
with locks. 

‘*M. Ruel thought that the five committees should 
meet and confer together before any definite de- 
cision was arrived at. 

“To this M. de Lesseps objected, as the submis- 
sion of the reports of the committees to the Gen- 
eral Assembly would entail much loss of time and 
a postponement of the final decision, which, at the 
— should be rendered yt This ended 
pons p 's sitting, and altho matters were 
not tranquil there =a no suspicion of the spirited 
policy that was to follow later in the day. 

‘*More business was done in an hour in the 
Committee on Technique this afternoon than dur- 
ing the whole of the preceding days. Shortly 
after two o'clock M. de Fourcet, an irascible old 
e , who was formerly connected with the 


Suez Canal, rose and began a long speech, in 
terms the 


which he attacked in most unmeasured 





|may be regarded as settled. 
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Ni a, Napipi-Atrato and San Blas projects, 
and ended by declaring the Panama and Colon 
line alone desirable and feasible. He did not 
weigh his adjectives, and by the time he had con- 
cluded the committee was in a state bordering on 
-onfusion. 


‘**This stormy speaker was followed by two or 
three Continental engineers, all of whom favored 
the Panama route. Not an adverse voice was 
raised by the American engineers against the tide 
of opinion which was clearly setting in Lieutenant 
Wyse’s favor. It is stating it mildly when we say 
they were considerably taken by surprise by M. de 
Fourcet’s onslaught, and, being unable to reply on 
the spur of the moment in French, the committee 
hurried on to the vote. 

The question was called for on the resolution 
proposed by M. de Fourcet, which, on the sugges- 
tion of M. Ruel, was divided into two parts: 

“‘ rirst—That the Committee on Technique recom 
mend the adoption by the International Canal Congress 
of a maritime canal route from Colon to Panama. 

‘* This was carried by a large plurality of votes. 
Out of twenty-nine delegates voting there were 
twenty affirmatives and nine abstentions, the lat- 
ter chiefly foreigners. 

** Second—That the Committee on Technique espe 
cially recommend to the International Canal Oeugeunr 
the establishment of a maritime canal on the level (d 
niveau) in the direction above indicated. 


‘* This resolution was passed by so large a ma- 
jority as to settle the choice. The number of per- 
sons entitled to vote had increased to forty-eight. 
Of these delegates 29 voted ‘aye,’ 16 ‘no,’ and 3 
abstained. The enthusiasm of the Wyse party 
passed all bounds, but among the more moderate 
partisans of the scheme there sezmed to be consid- 
erable regret that the tactics employed had been 
resorted to in a commercial congress of this 
kind. 

“The choice of the route which the interoceanic 
canal will follow, as determined by this Congress, 
The Congress, in 
general assembly to-morrow, will confirm the vote 
of the Committee on Technique beyond a doubt. 
No ill-will is manifested among the American en- 
gineers. They say that the United States wants 
tne canal and that its location is decidedly a sec- 
ondary consideration as compared with its actual 
construction at some one point. The whole affair 
was splendidly engineered in the committee by the 
Wyse adherents. The Frenchmen can teach a 
thing or two to our ‘ wire-pullers.’ 


THE ROUTE SELECTED. 


‘* The choice of the Panama route, advocated by 
Lieutenant Wyse, calls renewed attention to the 
line across the Isthmus followed by the railway. 
There have been two canal routes surveyed across 
the departments of Colon and Panama, in the 
State of Panama. They leave the Atlantic at Navy 
Bay and terminate in the Gulf of Panama. The 
two projects are so nearly alike that they can be 
treated as one, the only difference being at the 
Pacific side, where a slight chan in direction 
adds one mile to the total length. For all practical 
purposes these routes follow the Panama Railway. 
They traverse an inhabited region. The first pro- 
ject contemplates a canal seventy-two kilometers 
in length, and requires excavation to the amount 
of 37,000,000 cibic meters and filling equal to 5,- 
000,000 cubic meters. Twenty-five locks will have 
to be constructed. It was examined by Garella in 
1848, Totten in 1852, and the American Commission 
under Lull in 1875. The cost of the lock route is 
placed by the report of the Sub-Committee on Con- 
struction, given above, at $160,000,000, and the work 
can be completed in six years. The latter project, 
and the one championed & Lieutenant Wyse, con- 
templates a canal seventy-three kilometers long, 
74,000,000 cubic meters of excavation, and, in 

lace of the locks, a tunnel six kilometers in 
ength. It is the heroic treatment of the first pro- 
ject. The tunnei is the new feature suggested by 
the International Commission of 1878, and supple- 
mented by new surveys by Lieutenant Wyse. Its 
cost will be about the same as the other projects, 
and it will require an equal length of time. The 
Panama Railway Company would have to be paid 
an indemnity, as it possesses a franchise entitling 
it to do all the transportation business across that 
part of the Isthmus. 





** The decision being announced, a question will 
be eagerly debated by the supporters of the reject- 
ed routes as to the precise measure of authcrity to 
be attached to the views of the Congress. Each 
one will maintain that his own favorite route was 
inonennty or unfairly treated, and the decision of 
the Congress will be stigmatized asa notorious job. 
The competency of that body asa court of last resort 
will be vigorously denied, and an appeal taken 
to a more authoritative tribunal. Instead of 
proving to he the end of all doubts and un- 


certainties it is likely to prove the beginning of an | 








agitation which may last for years. The exactness 


of the estimates for the cost of each of the pro- 
jects will be chatlenged, the competency of many 
engineers will be called in question and new sur 
veys will be undertaken for the purpose of dispel- 
ling adverse criticism. The time when the best 
route for the Interoceanic Canal can be detinitely 
selected is still in the future, and the decision may 
finally rest with a congress assembled in an Amer- 
ican city and consisting for the most part of Amer- 
ican engineers.”"—New York Herald. 
ee 
CHAPTER VI 
ON THE SELECTION OF THE SOURCE OF SUPPLY. 
Introductory —Estimation of Quantity required; Popu 
lation; Consumption per head for different purposes; 
Waste; Constant and Tatormittent Systems of Supply: 
Consumption in London; Trade and Public Purposes 
Quality of the Water—Delivery of Water under Pres- 
sure—-V arious Sources—Gravitation Schemes; Catchment 
Area; Mean and available Rainfall; Gauging Streams: 
Compensation; Storage Capacity in Relation to Drain 
age Area; Dlustrations; Purification and Distribution 
River Schemes: Flow from large Districts; Measurement 
of the Flow of Rivers; Necessity for Pumping: Intakes: 
Chicago--Springs — Well Schemes — Miscellaneous. — 
Humber’s Water Supply 
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THE NEW SILICATE WHITE PAINT. 


At the British Association, Dublin meeting, Dr. 

T. L. Phipson, F. C. S., ete., London, read a paper 
on the new paint. He said that for many years 
attempts have been made to discover some new 
mineral white of a less costly and less dangerous 
nature than white lead, but little success seems to 
have attended these researches. Many years ago 
oxide of zinc produced by the combustion of the 
metal in the air was found to have certain prop- 
erties which allowed it to be used as a substitute 
for carbonate of lead, but its production is very 
costly, and its ‘‘ body” is not comparable with that 
of the latter. More recently an ingenious white or 
stone-colored paint was economically produced from 
oxide of antimony by Dr. Stenhouse, which appeared 
to answer very well in certain circumstances. Dur- 
ing the last few years he had also made a great num- 
ber of experiments in the same direction, hoping to 
utilize some of the artificial silicates, which are 
remarkable for their brilliant white color. While 
occupied with these experiments I learned that Mr. 
T. Griffiths, of the Liverpool Silicate Paint Com- 
pany, had obtained a new mineral white, the basis 
of which was sulphide of zinc, and on submitting 
this new product to a careful examination I found 
with astonishment that it not only surpassed the 
old zine white (oxide of zinc) but that it was supe- 
rior in every respect to carbonate of lead itself. It 
is obtained by precipitating either chloride or sul- 
»yhate of zinc by means of a soluble sulphide, and 
it isa white pigment of exquisite beauty ; its cover- 
ing power, when mixed with oil, is greater than 
that of any substance hitherto discovered. A 
white of this nature is not liable to darken in color 
by sulphuretted hydrogen emanations as occurs 
with white lead, but it has also the ad- 
vantage of not proving prejudicial to the health 
of the workmen who manufacture it or who 
use it. It behaves ina perfectly neutral manner 
toward iron and other metals, which is a quality 
of the highest importance. It has withstood cru- 
cial tests, as the following experiments will prove: 
Two pieces of iron, one coated with this paint and 
the other with the best white lead paint, were put 
into a furnace. In a few minutes the silicate paint 
came out white, and to all appearance uninjured, 
while the white lead was completely destroyed. 
a of the two paints were then subjected to 
sulphuretted hydrogen gas. The silicate pigments 
remained unaffected, but the lead paint was in- 
stantly discolored. The experiments demonstrated , 
first the stability of the paint and its fitness for 
use in hot climates, and, secondly, its permanency 
of color in the vicinity of sewers. The compara- 
tive surfacing properties were demonstrated clear- 
ly by the following experiment: Four boards 
painted black, each having an area of 46 square 
feet, were coated, one with lead paint and the 
other three with three kinds of silicate white. Of 
the white lead paint it required 9 ounces to cover 
the surface, while of the other paints it only took 
544, 5 and 414 ounces, respectively, to cover the 
same area. In each case these weights include oil. 
The pure white lead being taken as 100, the per- 
centages of covering with the silicate white were 
180. 189 and 236, respectively, thus showing one 
kind of the latter pigment to possess 126 per cent. 
greater surfacing power than lead. As regards 
opacity the lead paint was inferior to any of the 
other three samples.— Engineering. 

The introduction of this paint has been intrusted 
to Howard Fleming, of 10 Pine street, New York, 
and the increasing demand for it is evidence that it 
is considered superior to the ordinary pigments in 
use, 
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GENERAL SPECIFICATIONS FOR IRON 
BRIDGES. 


The New York, Lake Erie & Western Railroad 
has issued the following general specifications for 
iron bridges that may be built on that road: 

GENERAL DESCRIPTION. 

1, All parts of the superstructure shall be of 
wrought-iron, except bed-plates and washers, 
which may be of cast-iron. 

2. Kinds of Bridges.—The following modes of 
construction shall preferably be employed: 

Spans, up to 17 feet ....-Rolled beams. 

” 17 to40 “* ecetetapeuaned Riveted plate girders. 
40to75 * leg aac aie Riveted lattice girders. 
over 75 “* csseeeercesees «+. Pin-connected trusses. 

In calculating strains, the length of span shall be 
understood to be the distance between centres of 
end pins for trusses, and between centres of bear- 
ing plates for all beams and girders. 

3. Spacing 7 Girders.—The girders shall be 
spaced (with reference to the axis of the bridge), as 
required by local circumstances, and directed by 
the Chief Engineer of the railroad company.* 

4. Head-room.—In all through bridges there shall 
be a clear head-room of 20 ft. above the base of the 
rails. . 

5. Floor.—The wooden floor will consist of trans- 
verse floor timbers, extending the full width of the 
bridge, oe the rails and guard beams. 
Their scantling will vary. with circumstances. 
They will be furnished and put on by the railroad 
company. 

6. Loads.—The bridges shall be proportioned to 
carry the following loads: 

ist. The weight of iron in the structure. 

2d. A floor weighing 400 Ibs. per lineal foot of 
track, to consist of the rails, ties and guard timbers 


only. 

These two items, taken together, shall constitute 
the ‘‘ dead load.” 

3d. A moving load for each track, supposed to 
be moving in either direction, and consisting of 
two ** Consolidation” engines coupled, followed by 
a train weighing 2,240 lbs. per running foot. This 
‘live load” being concentrated upon points dis- 
tributed as in the following diagram : 

Stresses. —The maximum strains due to all posi-' 
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tions of the above * live load” and of the ‘dead 
load,” shall be taken to proportion all the parts of 
structure. 

%. Lateral Stresses.—To provide for wind strains 
and vibrations, the top lateral bracing in deck 
bridges, and the bottom lateral bracing in through 
bridges shall be proportioned to resist a lateral 
force of 450 lbs. for each foot of the span ; 300 Ibs. 
of this to be treated asa moving load. 

The bottom lateral bracing in deck bridges, and | 
the top lateral bracing in through bridges, shall be | 
proportioned to resist a lateral force of 150 Ibs. for | 
each foot of the span. 

8. Temperature.—Variations in temperature, to 
the extent of 150 degrees, shall be provided for. 

9. All parts shall be so designed that the strains | 
coming upon them can be accurately calculated. 

10. Plans and Strain Sheets.—Strain sheets and 
a general plan, showing the dimensions of the 
parts and general details, must accompany each 
proposal. 

11. Upon the acceptance of a proposal, a full set 
of working drawings must be submitted for ap- | 
proval by the Chief Engineer of the railroad com- 
pany, before the work is commenced. 

12. Form of Truss.—Unless otherwise open 
the form of truss may be selected by the builder ; 
but, to secure uniformity in appearance, it is de- 


* Generally, in through bridges, the clear width between 
trusses shall be 15 ft. for single track, and 28 ft for double 
track In deck bridges, and for the floor system of all 
bridges, the spacing between the centres of trusses and 
girders sh all generally be as follows: 


£ 


| DovusLe TRACK. 


DESCRIPTION ‘Single track. 


2 trusses. 3 trusses. 


| 


Deck truss bridges. 12 ft. or over. ! 
Deck plate girders.) 8 - l 
Floor stringers.....' 8 


6 ft. or over. 10 ft. or over. 
6 - 10 7 


10 “ 8 “s 


The centres of beams an’ plate girders shall be not less 
than four feet (on either side) from the centre of the broad- 
gauge track. 

The standard distance between centres of tracks is 13 ft. 


2% 


| stringers 
In riveted 


| In riveted longitudinal plate girders over 20 ft. 
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sired that all ‘* through” trusses shall be built with 
inclined end-posts. 

13. In comparing competitive plans, the relative | 
cost of the wooden flours required will be taken | 
into consideration. 

14. The following clauses are all intended to - 
ply to iron construction. Parties proposing to su 
stitute steel for particular parts will be required to 
furnish evidence of its strength, elasticity, uni- 
formity in production, and adaptability to the in- 
tended purpose. 


PROPORTION OF PARTS. 


1. Tensile Strains.—All parts of the structures 
shall be so proportioned that the maximum strains 
produced shall in no case cause a greater tension | 
than the following : 


On lateral bracing 

On solid rolled beams, used as cross floor-beams 
and stringers 

On bottom chords and main diagonals 

On counter rods and long verticals.............. . 

On bottom flange of riveted cross-girders, net sec- 
tion 

On bottom flange of riveted longitudinal plate 
girders over 20 ft. long, net section 

On bottom fia of riveted longitudinal plate 
girders under 20 ft. long, net section 

On floor beam ha rs, and other similar mem- 
bers liable to sudden loading “e 


2. Compressive Strains.—Compression members 
shall be so proportioned that the maximum load 
shall in no case cause a greater strain than that | 
determined by the following formule: | 

8,000 


ae . 


P -— 
1+ 
40,000 R? 
8,000 
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for square end compression members. 





P= for compression members with one pin | 


i 
30,000 R? 
and one square end. 
8,000 
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P . L* for compression members with pin bear- | 
' 20,000 R® 

ings. 
P = the allowed compression per square inch of cross section. | 
= the length of compression member, in inches. | 


Ls 
R = the least radius of gyration of the section, in inches, 
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3. The lateral struts shall be proportioned by the 
above formule, to resist the Calas due to an_ 
assumed initial strain of 10,000 Ibs, per square inch 
I all the rods attaching to them, produced by 
adjusting the bridge. 

. In beams and girders, compression shall be: 
limited, as follows: 


Pounds 
square in. 


10,000 
6,000 
6,000 


In rolled beams, used as cross floor-beams and 


plate girders, used as cross floor-beams, 
gross section 


long, gross section 


long, gross section 5. 

5. Members subjected to alternate strains of ten- | 
sion and compression shall be proportioned to resist | 
each of them. The strains, however, shall be as- | 
sumed to be increased by an amount equal to) 
eight-tenths of the least strain. 

6. Shearing Strains.—The rivets and bolts con- 
necting all parts of the girders must be _—— 
that the shearing strain per square inch not 
exceed 6,000 Ibs., nor the — upon the bear- | 
ing surface exceed 12,000 per square inch of | 
the projected semi-intrados (diameter X thickness | 
of piece) of the rivet or bolt-hole. 

7. Bending Strains.—Pins shall be so propor- | 
tioned that the shearing strain shall not exceed | 
7,500 Ibs. per square inch ; nor the crushing strain | 
upon the projected area of the semi-intrados | 
(diameter X thickness of piece) of any member | 
connected to the pin, be greater than 12,000 Ibs. | 
per square inch; nor the bending strain exceed. 
15,000 Ibs. per square inch, when the centres of | 


bearings of the strained members are taken as the | 


points of application of the strains. 

8. In case any member is subjected toa bending 
strain from local loadings (such as distributed | 
floors, on deck bridges), in addition to the strain | 
produced by its position as a member of the struc- | 
ture, it must be proportioned to resist the com- | 
bined strains. . | 

9. Plate Girders.—Plate girders shall be pro- | 
portioned upon the supposition that the bending or | 
chord strains are resisted entirely by the upper and | 


| straight before boring. The holes shall 
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lower flanges, and that the shearing or wel, 
strains are resisted entirely by the web-plate. 

10. The compression flanges of beams and gird 
ers shall be stayed against transverse crippling. 
woe their length is more than thirty times their 
width. 

11. The unsupported width of any plate sub- 
jected to compression, shall never exceed thirty 
times its thickness. : 

12. In members subject to tensile strains, full al- 
lowance shall be made for reduction of section by 
rivet-holes, screw-threads, etc. . 


13. Theiron in the web-plates shall not have a 
shearing strain greater than 4,000 Ibs. per square 
inch, and no web-plate shall be less than one-quar- 


| ter inch in thickness. 


14, No wrought-iron shall be used less than |, 
inch thick, except in places where both sides are 
always accessible for cleaning and painting. 


DETAILS OF CONSTRUCTION. 


1. All the connections and details of the several 
parts of the structure shall be of such strength, 
that, upon testing, rupture shall occur in the body 
of the members rather than in any of their details 
or connections, 

2. Preference will be had for such details as will 
be most accessible for inspection, cleaning and 
painting. 

3. The web of plate girders must be spliced at 
all joints by a plate on each side of the web. 
T-iron must not be used for splices. 

4. When the least thickness of the web is less 
than ,5 of the depth of a girder, the web shall 
be stiffened at intervals not over twice the depth 
of the girder. 

5. The pitch of rivets in all classes of work shall \ 
never exceed 6 in., nor sixteen times the thinnest 
outside plate, nor be less than three diameters of 
the rivet. 

6. The rivets used will generally be 94 and 7, in. 
diameter. 

7. The distance between the edge of any piece 
and the centre of a _rivet-hole must never less 
than 114 in. except for bars less than 214 in. wide ; 
when practicable it shall be at least two diameters 
of rivets. ; 

8. When plates more than 12 in. wide are used in 


the flanges of plate or lattice girders, an extra lire 
of rivets, with a pitch of not over 9 in. shall te 
driven along each edge to draw the plates together 
and prevent the entrance of water. 

9. In unching piate or other iron, the diameter 
of the die shall in no case exceed the diameter of 
the punch by more than /; of an inch. 

10. All rivet-holes must be so accurately punched 
that when the several parts forming one member 


0 
inch less in diam- 


are assembled ee, a rivet 
eter than the hole can be entered, hot, into any 


hole, without reaming or straining the iron by 


‘* drifts.” 
| In riveted longitudinal plate girders under 20 ft. | 


11. The rivets when driven must completely fill 
the holes. 

1% The rivet-heads must be hemispherical, and 
of a uniform size for the same sized rivets through- 
out the work. They must be full and neatly made, 
and be concentric to the rivet-hole. 

13. Whenever possible, all rivets must be ma- 
oT tes pieces forming 

14. The sev } one built member 
must fit closely together, and when riveted shall 
be free from twists, bene ce ere joints. 

15. -All joints in riveted w: a in tension 
or compression members, must spliced, as 
no reliance will be placed w abutting joints. 
The ends, however, must be Seanad straight and 
true, so that there shall be no open joints, 

16. Lower Chords and ion Bars.—The 
heads of eye-bars shall be so p: that the 
bar will break in the body instead of in the eye. 
The form of the head the mode of manufac- 
ture shall be subject to the approval of the Chief 
a of the railroad company. 

17. The bars must be free from flaws, and of full 
thickness in the necks. They shall be per ay 
in the 
— the head, and on the centre-line of the 


18. The bars must be bored of exact and 
te pin-hole ,, inch larger than the diameter of 


e pin. 
19. The lower chord shall be packed as narrow 
as possible, bo 

20. Pins.—The pins shall be turned straight and 
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smooth, and shall fit the pin-holes within ,', of an 
inch, 

21. The diameter of the pin shall not be less than 
two-thirds the largest dimension of any tension 
member attached to it. Its effective length shall 
not be greater than the breadth of the foot of the 
post, plus four times the diameter of the pin. The 
several members attaching to the pin shall be 
packed close together, and all vacant spaces be- 
tween the chords :n1 posts must be filled with 
wrought-iron filling rings. 

22. Upset Screw Fits.—All rods and hangers 
with screw end; s1.il be upset at the ends, so that 
the diameter at the bottom of the threads shall be 
*y inch larzsr than any part of the body of the 


23. All threads must be of the United States 
standard, except at the ends of the pins. 

24. Floor-Be.on Hangers.—Floor-beam hangers 
shall be so placed that they can be readily exam- 
ined at all times. When fitted with screw ends 
they shall be provided with check nuts. 

. When bent loops are used, they must fit 
perfectly around the pin throughout its semi-cir- 
cumference. 


26. Compression Members.—Compression mem- 
bers shall be of wrought-iron of approved forms. 

27. The pitch of rivets for a length of two di- 
ameters at the ends shall not be over four times 
the diameter of the rivets. 

28. The open sides of all trough-shaped sections 
shall be stayed by diagonal lattice-work at dis- 
tances not exceeding the width of the member. 
The size of bars shall be duly proportioned to the 
width. 

29, All pin-holes shall be reinforced by addi- 
tional material, so as not-to exceed the allowed 
pressure on the pins. These remforcing plates 
must contain enough rivets to transfer the propor- 
tion of pressure which comes upon them. 

30. Pin-holes shall be bored exactly perpendicu- 
lar to a vertical plane passing through the centre 
line of each member, when placed in a position 
similar to that it is to occupy in the finished 
structure. 

81. Abutting Joints.—The ends of all square- 
ended members shall be planed smooth, and ex- 
actly square to the centre line of strain. 

32. All members must be free from twists or 
bends. Portions exposed to view shall be neatly 
finished. 

33. Splicing of Top Chord.—The sections of the 
top chord shall be connected at the abutting ends 
by splices, sufficent to hold them truly in _posi- 
tion. 

34. Lateral Bracing.—In no case shall any lat- 
eral or diagonal rod have a less area than 3; 
a square inch, ; 

35. The attachment of the lateral system to the 
chords shall be thoroughly efficient. If connected 
to suspended floor beams, the latter shall be stayed 
against all motion. as 

36. Transverse Diagonal Bracing.—All through 
bridges with top lateral bracing shall have 
wrought-iron portals, of approved design, at each 
end of the span, connected rigidly to the end 

osts. 

P97. When the height of the trusses exceeds 25 
feet, overhead diagonal bracing shall be attached 
to each post, and to the top lateral struts. 

38. Pony-trusses and throngh plate or lattice 


girders shall be stayed by knée-braces or gussec-| 


plates attached to the top chords, at the ends, and 
at intermediate 
and attached below to the cross floor beams or to 
the transverse struts. 

In all deck bridges diagonal bracing shall be pro- 
vided at each panel. In double-track bridges this 
bracing shall be proportioned to resist the unequal 
loading of the trusses. The diagonal] bracing at 
the ends shall be of the same equivalent strength 
as the end top lateral bracing. 

39. Bed-Plates.—All bed-plates must be of such 
dimensions that the greatest pressure upon the 
masonry shall not exceed 250 Ibs. per square inch. 

40, Friction Rollers.—All brid over 
span shall have at one end nests of turned friction 
rollers, formed of wrought-iron, running between 
— surfaces. The rollers shall not be less than 

in. diameter, and shall be so proportioned that 
the ure lineal inch of rollers shall not ex- 

the uct of the square root of the diame- 
ter of the roller in inches multiplied by 500 Ibs. 
(500 

ait Bid less than 50 ft. span will be secured 
at one gree or the max , and the other end 
shall be free to move by slidi 
faces. 

42. Camber.—All bridges will be given a camber, 
by ing the panel lengths of the top chord 
longer than those of the bottom chord in the pro- 
portion of 14 of an inch to every ten feet. 


QUALITY OF IRON. 


iron must be tough, fibrous and 
. It shall have a limit of 


1. All 
uniform in 


of | 


»ints not more than 1) ft, apart, | 


50 ft. | 


upon planed sur- | P@ 
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elasticity of not less than 26,000 Ibs. per” square 
inch, : 

Finished bars must be thoroughly welded dur- 
ing the rolling, and free from injurious seams, 
blisters, buckles, cinder spots or imperfect edges. 

2. For all tension members the muck-bars shall 
be rolled into flats, and again cut, piled and rolled 
into finished sizes. They shall stand the following 
tests: 


3. Tension Tests.—Full-sized fieces of flat, round 
or square iron, not over 445 in. in sectional area, 
shall have an ultimate strength of 50,000 Ibs. pes 
square inch, and stretch 1215 percent. in their 
whole length. 

Bars of a larger sectional area than 415 square 
inches, when tested in the usual way, will be al- 
lowed a reduction of 1,000 lbs. per square inch, for 
each additional square inch of section, down to a 
minimum of 46,000 Ibs. per square inch. 

4. When tested in specimens, of uniform sec- 
tional area of at least 1, square inch for a distance 
of 10 inches, taken from tension members which 
have been rolled to a section not more than 4% 
square inches, the iron shal! show an ultimate 
strength of 52,000 Ibs. per square inch, and stretch 
| 18 per cent. in a distance of 8 in. 

Specimens taken from bars of a larger cross sec- 
tion than 414 in. will be allowed a reduction of 500 
lbs. for each additional square inch of section, 
down to a minimum of 50,000 lbs. 

5. The same sized specimen taken from angle 
and other shaped iron, shall have an ultimate 
strength of 50,000 Ibs. per square inch, and elongate 
15 per cent. in 8 in, 

6. The same sized specimen taken from plate- 
iron shall have an ultimate strength of 48,000 Ibs., 
and elongate 15 per cent. in 8 in. 

7. Bending Tests.—All iron for tension members 
must bend cold, for about 90 degrees, to a curve 
whose diameter is not over twice the thickness of 
the piece, without cracking. At least one sample 
in three must bend 180 degrees to this curve with- 
out cracking. When nicked on one side, and bent 
by a blow from a sledge, the fracture must be 
nearly all fibrous, showing but few crystalline 
specks. 

8. Specimens from angle, plate and shaped iron 
must stand bending cold through 90 degrees and to 
acurve whose diameter is not over three times its 
thickness, without cracking. 

| When nicked and bent, 
| mostly fibrous. 

9. Rivets and pins shall be made from the best 
| double-refined iron. 


| 10. Cast-Iron.—The cast-iron must be of the best 
| quality of soft gray iron. 

11. Tests.—All facilities for inspection of iron 
and workmanship shall be furnished by the con- 
| tractor. He shall furnish without charge such 
specimens (prepared) of the several kinds of iron 
to be used as may be required to determine their 
character. 

12. Full-sized parts of the structure may be 
tested at the option of the Chief Engineer of the 
railroad company, but if tested to destruction, such 
| material shall be paid for at cost, less its scrap 
value, to the contractor, if it proves satisfactory. 
If it does not stand the specified tests, it will be 
considered rejected material, and be solely at the 


_ cost of the contractor. 
| 


its fracture must be 


‘YORKMANSHIP. 


1. All workmanship shall be first-class in every 
particular. 


| 2. Abutting joints in truss bridges shall be in_ 


| exact contact throughout. 
| %. Bars which are to be placed side by side in the 
structure shall be bored at the same temperature, 
| and of such equal length that upon being piled on 
each other, the pins shall pass through the holes at 
| both ends without driving. 
4. Whenever necessary for the protection of the 
thread, provision shail be made for the use of pilot 
nuts, in erection. 


PAINTING, 


1° All work shall be painted at the me 
one good coat of selec iron-ore paint an 
linseed oil. 

2. In riveted work, all surfaces coming in 
contact shall be painted before being riveted to- 

| gether. 

Bed-plates, the inside of closed sections, and 
all parts of the work which will not be accessible 
for painting after erection, shall have two coats of 

int. 

3. Pins, bored pin-holes, and turned friction roll- 
ers shall be coated with ee lead and tallow be- 
fore being shipped from the shop. 

4. After the structure is wacked the iron-work 
shall be thoroughly and evenly painted with two 
additional coats of paint, mixed with pure linseed 
oil, of such color as may be directed, the tension 


with 
pure 


members being, however, generally of lighter color 
‘than the compression members. 


~) 
yt 


ERECTION, 

1. The railroal company will take down the old 
bridge, if any exists. It will furnish the lower 
false works, or supporting trestles only. The use 
of these false works by the contractor shall be con- 
strued as his approval of them. 

2. The contractor shall furnish all other staging 
(the plan and construction of which must be ap- 
proved by the Chief Engineer), and shall erect 
and adjust all the iron work complete. 

3. The contractor shall so conduct all his opera- 
ations, as not to mage the running of the trains 
or the operations of the road. 

4. The contractor shall assume all risks of acci 
dents to men or material, during the manufacture 
and erection of the bridge. 

“+2 e+ eS 


FOREIGN INTELLIGENCE. 


The preliminary study of the plans for cutting a 
canal] from the North of France to Paris has been con 
cluded, and the General Bridges and Highways Council 
is now engaged in examining the line to be followed 


The Brahmins in India are disturbed by a curious 
question, which has created a division among them. It 
is as to whether the waters of the River Ganves will not 
lose their sanctity after the stream has been bridged by 
European engineers. f 


The success of the elevated railways in New York has 
lead to serious consideration of the construction of sim 
ilar means of communication along the line of the Liv 
erpool docks. It is urged that not only would the pro 
posed means of transit be a profitable undertaking for 
the Doek Board, but would prove a 


great convenience 
to the public at large. 


The Monte Video Water-Works Company (Limited) ,r« 
cently formed in London, has for its object the acquisi 
tion of the Monte-Videan Water-Works and all conces 
sions already and hereafter to be granted by the govern 
ment of the Republic of Uruguay, or other authorities, 
of the a of supplying Monte Video and the vil 
lages adjacent thereto with water, and all lands, build 
ings, machinery, plant, ete., in connection with the said 
water-works, carrying on the business of a water com 
pany. Thecapital stock is £400,000, divided into shares 
of £20 each. 


An article in the London Vining Jovrnal points out 
the peculiar advantages of the electric hght for use in 
mines. It would, according to the Journal, give to the 
operatives such a light as they have never dreamed of, 
enabling them to get a much larger quantity of coal in 
a given time than it is possible for them to bring down 
by the hght of the lamp, which, as is well known, suf 
fices simply to make the - blackness of the working 
places visible. Explosions would be all but impossible, 
while the miners would be better able to guard against 
falls of roof and coal 

In spite of the scare about the electric light, London 
gas shares continue to be among the most profitable of 
English investments. The greatest of the companies, 
the Gaslight and Coke, shows in its report for last year 
an increase of rental nothwithstanding the reduction in 
price, anda balance of profit for the half year ending 
with last December, which gives a dividend at the rate 
of 10 per cent. per annum on the ordinary stock. So 
little were the shareholders frightened by the electric 
light that out of a total of $2,500,000 share capital only 
about $70,000 changed hands ; 


GENERAL INTELLIGENCE. 


te" We solicit and are atways pleased to publish in these 
columns any items of interest that may be furnished us. 


GAS AND WATER. 


Tae amount received for water rents in Chicago dur- 
ing April was $57,868. 





The San Antonio (Texas) water-works, recently com- 
pleted, cost about $125,000. 


Forged Poughkeepsie (N. Y.) City Water bonds, pay 
able in 1890 for $1,000, are in circulation. 


The Providence (R. L.) City Council have voted to 
change 1,000 gas street-lamps to gasoline. 


A convention of Gas Engineers of New York State, 
will be held in Rochester, on the 21st of August. 


The work of laying the mains for the new water- 
works at Golden, Col., was nearly completed last week. 


The Department of Publie Works of this city for the 
| week ending May 24, collected 260,845.79 for Croton 
water rents. 


A new electric candle has just been brought out in San 
Francisco, which is said to be an improvement on both 
the Jablochkoff and Werdemann candles. 


On 360 gasoline street lights now in use in Boston it 
is said that the saving is not less than 85,000 per year 
as compared with coal gas. The light is almost equal to 
gas, and immensely better than oil. 


It is stated that the extensive additions now being 
made to the water-works system of Baltimore will, when 
completed, give that city, in addition to its present sup- 
ply, 150,000,000 gallons of water per day. 


The engineer of the Troy (N. Y) Press goes into figures 
to prove that the extension of the water-works system 
in that city will cost double the Water-W orks Engineer's 
estimate, or in the neighborkood of $440,000, 


The total operating expenses of the West Side Water- 
' Works at Chicago, last year, amounted to $46,469.84. 
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During the year 3,512 tons of coal were consumed in 
pumping, and 8,418,918,000 gallons of water pumped. 


The New Orleans Daily Democrat says : ‘‘ An artesian 
well borer has demonstrated by drilling over an area of 
2,000 square miles that good water can be had most 
anywhere within the great drainage basins of the Brazos 
and Trinity rivers, Texas.” 


The Boston Journal of Chemistry reprints a very 
simple test for sewerage contamination, or the presence 
of putrescible organic matter, and any one can use it. 
Fill a clean pint bottle three-fourths full with the water 
to be tested; dissolve in water half a teaspoonful of the 
purest sugar—loaf or granulated sugar will answer; 
cork the bottle, and place in a warm place for two days. 
If in from twenty-four to forty-eight hcurs the water 
becomes cloudy or milky, it is unfit for domestic use. If 
it remains perfectly clear it is probably safe. 


The new Water-Works at Warren, Ohio, are being 
built by a private company. The water is to be pumped 
from the Sahouine River. The works comprise what 
is said to be the largest coffer-dam in the United States, 
it being 470 feet in length, with walls 11 feet in height. 
The filtering gallery is 8'¢ feet below the bed of the 
river and measures 325 feet in length and 37 feet in 
width, being hewn out of the solid rock. The town has 
agreed to take of the company not less than 30 hydrants, 
at $40 per hydrant each year. The cast-iron pipes and 
mains are to be furnished by the Lake Shore Foundry, 
of Cleveland, Ohio. ’ 


Nashville, Tenn., paid last year for the coal used at 
its water-works 12 cents per bushel, the total amount 
used during the year costing about $11,600, The 
Wate>-Works Committee have recently let the contract 
for supplying the coal during the coming year to the 
same parties as last year for 10% cents per bushel. An 
agent of a competing firm, in view of the fact that the 
new pumping machinery recently put in by Dean Bros., 
of Indianapolis, will be used hereafter for supplying the 
city with water offered to furnish all the coal necessary 
for pumping during the ensuing year for $6,000, but the 
committee awarded the contract as above mentioned. 


Monticello, Ia., was to vote on the question of con- 
structing water-works last Monday. We do not know 


the result of the vote, but should judge the proposed 


improvement met with opposition if the following from | 


the Dubuque Daily Telegraph of the 24th inst, can be 
credited: ‘* The professional well-diggers of that delect- 
able burg are solidly opposed to the introduction of 
water-works. And when you come to speak of well- 
diggers, that town can produce more of them than any 
other town in the United States. A man who hasn't 
had something to do with a well auger isn’t considered 
much of a man in Monticello. Nine out of ten back 
yards can produce an old well-boring machine, and 
when you see fifteen or twenty men standing on a street 


corner three-fourths of the day you couldn't shoot into 


it without hitting a dozen well-diggers.” 


STREETS AND DRAINAGE. 


Nashville, Tenn., is giving her streets a thorough | 


cleaning. 


Streets and alleys cost the city of Des Moines, Iowa, 
the past year, $16,000. 


The contract to construct the Little River drain, at 
Huntington, Ind., has been let for $84,000. 


The Department of Public Works, Chicago, have ad- 
pipe. 
pumping station. It is now expected that the conduit 
will be in operation by Aug. 1. 
sciisdpiiidiati atte 
BRIDGES. 
Hudson River, at Luzerne Falls. 
It is stated that the Atlantic & Great Western Rail- 


road Company will soon erect a new iron bridge on the | 


line of their road at Warren, O. 


The Milwaukee (Wis.) News states that City Engineer | 
Hilbert expresses the opinion that $20,000 per year will | 


have to be expended for the next five or six years in the 
construction of bridges in that city. 


The Milwaukee (Wis.) News says of the committee on 


| Vermont, for which Congress appropriated $5, 


| hill, of the United States 
The city of Chicago has paid the $4,625 necessary to | 
secure title to the land needed for the Fullerton avenue | 
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would be $5,333,388, of which $4,396,550 has been 


paid. 


We learn by the Railway Review, that Mr. C. Shaler 
Smith, President of the Itimore Bridge Co., of St. 
Louis, has just made a contract to erect the new brid 
across the Mississippi River, on the new line of the 
Louis, Kansas City & Northern Railroad between St. 
Paul and Minneapolis. The total length of all the spans 
will be 1,174 feet, the centre span being 324 feet. The 
bridge will be 145 feet high, with iron piers and super- 
structure, will cost about #500,000 and is to be com- 
pleted by Jan. 1, 1880. The Review says: “ This will 
make the seventh elegant structure of this kind built by 
Mr. Smith for this company.” 


Regarding the proposed Lansingburgh and Cohoes 
Bridge, the charter for which was granted at the recent 
session of the legislature of this State, the Troy (N. Y.) 
Press of the 27th inst. says: ‘The new bridge company 


is corresponding with a number of bridge companies, | 


and several have sent agents to look over the grounds 
with a view of making estimates. The bridge will be 


commenced so soon as the city of Cohoes accepts the | 


road and bridges from that city to Van Schaik island, 
and gives the eee the right of way. These ar- 
rangements have 


Cohoes occasions the only delay. It is expected that 


matters will be arranged this week so that work may be | 


commenced on Monday of next week.” 


Proposals were opened for the construction of an iron 
bridge over the Naugatuck River at Derby, Conn., for 


the New Haven, Derby & Ansonia R. R. Company, at | 
New Haven on Tuesday, May 27, 1879, fromthe follow- | 


ing builders: 


| ee Hampshire, is to open for travel on the 20th of June. 


With iron’ wooden 


BIDDERS. track track 
stringers. stringers. 
Kellogg Bridge Co., Buffalo, N. Y... . .|$4,606.00) ...... .. 
Boston Bridge Works, Boston, Mass..... 5,445.00, 5,153.00 
Murray, a & Co., Milton, Pa ......| 5,626.00, 5,110.00 
Hubbard & Eddy, Cleveland, 0... ......) 6,169.00) 5,472.50 
Clarke, Reeves k Co., Phoenixville, Pa..| 6,210.(6 5,394.00 
Cofrode & Saylor, Philadelphia, Pa ..... 6,593.00 5,564.00 — 
Alf. P. Boller, New York Vity........... 6,600.00). ......... 
Jones & Benner, Philadelphia, Pa....... | 6,750.00 7,750 


Clinton Bridge Co., Clinton, Ia 
King Iron Bridge & Manufacturing Co., 

INES 5.0: 055 tons 0.5K cea: mone 7,025.50 
L. B. Boomer & Co., Chicago, Ill 7,080.00 


6,980.00) 6.580 


J.G. Clarke & Co., Baltimore, Md..... 7,400.00 5,600.00 
Wrought Lron Bridge Co., Canton, O....) 7,950.00 7,200.00 
N. J. Steel & Iron Co., Trenton, N. J...) 8,175.00)........,. 
Keystone Bridge Co., Pittsburgh, Pa... | 8,550.00) 7,330.00 | 


lI 


The oe and accompanying plans were referred 
to the Engineer to examine and report. 


or 


RIVERS, HARBORS, ETC. 


yeen made with Lansingburgh, and | 


| are projected this season in 


| sumed with a new contractor. 


| the 
| will be asked to 


May 31, 1879, 
is at Titusville, New Sm Daytona, 
Oak Orange, Eau Gallic and Worth, to 


o the Hanlome Canal —— ae River and 
dredge channel rough th 
De build over a mile of palmetto crib 
J. F. Le Baron Sood Flee a of the St. 
ohn’s & Indian River Railroad, is engaged in 
making the plans and estimates. 


nid 
RAILROADS. 
Oakland, California, has eight horse railroads in oper- 
ation. 


Locomotives are now being made strictly for use—all 
brass and ornamental work ~— = with. The 
result is a reduction of from $1, $2,000 on each 
locomotive. 


The engineer has finished the survey for the proposed 
railroad between Stoughton and Brockton in hu- 
setts. He estimates that it will cost $98,000 to build it, 
exclusive of land damages. 


The Northern Pacific Railroad Com 
day decided to immediately place under contract for 
construction the two hun miles of road extending 
from the head of navigation of the Columbia River to 
Lake Pond Oreille. 


The Ohio State Journal says: ‘‘It is stated that there 
. — hio — -one new roads, 
thirteen o m narrow-gauge, and the prospects are 

that fifteen of them will be built. At this rate 
Ohio will be as thickly covered with railway tracks 
three years from now as is the little Bay State.” 


The Profile & Franconia Notch Railroad, in New 


ny last Satur- 


Its cost is about $110,000, and it will be kept in running 


| order during about 100 daysof the year. The road is 
| three-foot gauge, starts at Bethlehem station and runs 


through an almost unbroken forest for ten miles. After 


leaving Bethlehem, not a highway or fence is crossed by 
the rend. . 


The St. John’s & Indian River Railroad of Florida, 
J. F. Le Baron, Chief Engineer, has suspended the work 
of construction, owing to financial embarrassment of 
the contractor. About 13 miles of the road remain 
unfinished. It is expected that work will shortly be re- 

Three bridges and two 


| wharves remain to be built. Seven miles are as yet 


untouched. The rest is nearly ready for the rails. 


It seems to have been found impracticable to construct 
the [we eng tunnel for the C Southern road under 

troit River by the ** Paces ” plan, on account 
of the nature of the soil, and the Canadian government 
rmit the coffer dam system to be used 


in the work. ere appears to be no reason why per- 


| mission should not be granted. The people of Detroit 
| are still in earnest for the construction of either a bridge 


The expenditures of the East Boston (Mass.) ferries | or a tuanel at that point, and several plans are pro- 


last year were $164,237.69, and the receipts $166,- 
669.50. 


| The newest thing in machinery is a device for track- 


The three light-houses on Lake Memphremagog, in laying. It has been successfully used on the Central 


, are 
soon to be built. 


The Canal Committee of the New York State Assem- 
bly made an adverse report, 19th inst., on the bill pro- 


| viding for a new system of traction towage upon the 
canals. 
vertised for bids for furnishing the city with sewer | 


A Virginia exchange says: 
ngineer Corps, will shortly 
Congressional appropriation was recently made.” 


The report of State ainons Horatio Seymour, Jr., 
of this State, just printed, 


‘the opinion held by many that canals and water routes 


| have lost their value for internal commerce has proved | fact that it 
A new iron bridge is to be built this season across the | 


to be unfounded.”. 


“It is reported that the 
contract for the Carillon Canal works, not including the 
dam, to Messrs. Force & Gaherty, of Montreal. e 
figure is something in the neighborhood of $400,000.” 


A Washington (D. C.) dispatch, of the 27th inst., says: 
*‘ At the Cabinet meeting to-day the Attorney General 
gave an opinion in relation to the Eads jetties, to the 


effect that Capt. Eads is entitled to the payment of the | 


| Pacific and other railroads. It consists of the a 


| train of 
| brought forward on one side and the ties on the other, 
| in a continuous stream, and delivered to the track-men 


“Col. Willi P. Crai oo the iron and ties is entirel 
a ae | thus dein away with a considerable ys 
make a survey of the Shenandoah River, for which a | pense of the 


opens with the assertion that 


| third the wanber of men usually employed. 
An Ottawa (Ont.) dispatch of the 16th instant, says: 
rau has awarded the | 


lica- 
tion of a system of adjustable ways, on each side of a 
flat cars, by means of which the rails are 


on the exact part of the road-bed where 


L pa t are to be 
laid. By this ingenious method the use 


dispensed ithe 
with, 
portion of the ex- 
method, as well as with the injury 
to the road-bed by upon it. Moreover tracks 
can be laid in this way where the nature of the coun 
would prevent the use of teams. It is claimed that by 
this device from twenty-five to fifty per cent. more 
track cau be laid per day than without it, besides the 
mses with all the teams and with one- 


desde 
MINING. 
Gold digging in Spotsylvania, Va., is being success- 
fully prosecuted. 


A gold quartz mine has been discovered on the side of 
the ae Madre Mountains, in full view of the a of 
Los Angeles, Cal. 


$500,000 claimed to be d der hi tract, notwith | Gupshaon Sepang s 2 dae Camere, 
: ; ees : ; 500, claim > ue under his con’ . no’ -| Guysboro C . 8.,a few days t out a 
res ‘ . : ) ambers of the com- | * : . . . , ’ 

Se coainies ‘caren who aid oe - ms ee we ai rae the i | lump of = weighing ten pounds, which yielded ten 
not know them well, to think that they were old and ex- oo hae >. retary has ordered the paymen ounces of gold. 


perienced bridge builders.” 





The following bids were received at the United States | d — — moony # oe ape Hy a — 
i / Engineer’s Office, 23 South Rampart street, New Or- | pressed air, which is forced down th h Ped int 
Government at a meeting last Saturday evening, leans, La., for dredging at the mouths of the Sabin, | which al vention pete rough pipes, an 
adopted a resolution that a new iron bridge, known as | Neches and Trinity rivers, at noon, April 30, 1879: | 

‘* Menomonee street bridge” be built. The News of that | 


The Committee on Bridges of the Milwaukee City | 





Cts. per | The American Institute of Mining Engineers ha 
city, says: ‘ The cost of the bridge will be $20,000, and , cubic 74. | cepted an invitation from their Montreal breth: i ~ 
the work will be done next winter.” a.) rae een ae. Se. sie serthieey Baio | dorsed by some of the citizens, to hold their fall 
2. . Doherty, Ay BAR since Ad 22 | meeti i i 
The Railway World says: ‘‘The entire new iron 3} Daniel Cc. Ha “| Joliet, oo a bree ante 35 ting this year in Mont 
bridge of the Philadelphia,-Wilmington & Baltimore | (4) 5. N. Kimball, Mobile, Ala 29 25 The Black Hills mining belt is only about sixty miles 
Railroad, over the Susquehanna River, at Havre de |” The contract was awarded to S. N. Kimball Mob je, | long and fifteen or twenty miles whe. There are now 
Grace, is now completed, re —_ — at the | ala. , , ‘cigh —s companies actually at work in it, and 
drawbridge, which can only be done during the winter | ‘ . | 25, inhabitants. The milling is t 
while navigation is stopped. This bridge is a triumph einen ae Mt : sue eee pag wr | $2,000,000 and $50,000,000 of ore have been ae 
of skill which will long remain asa monument to the en- | cae of th 2 2 or an ' 2 f | ‘ 
gineers and constructors.” Florida 2 Test pits tg a dug ont trial ditches aoe aoe Coos ier thet tai k., are ‘une aie 
At the meeting of the Brooklyn Bridge Trustees, in| The Legislature of Florida, in its last session, voted | near the surface has been discovered ta many plachs, 
this city last Tuesday, it was stated that New York | State aid to any canal that might be builton the east coast covering an area of several miles. Experienced miners 
had paid $2,000,000 toward the erection of the bridge i 


|of Florida, by a company of twenty i rators, to | say the pempers is good. As yet satis fac- 
to May 2, and interest on the bridge bonds paid by New | the extent of 6,000 acres of land per mile, the compan | Seep e mce of the discovers of oe ons toon a 
York to May 1 was $190,563. If the bridge is not com- | first raising. by private subscription, $200 per mile. It | stamping mill has been red. Some specimens from 
pleted for four years and a half New York will not be | is reported that one of the wealthiest of New York’s | several mines are very Am The question is as to the 
required to make any further payments for its construc- | capitalists has subscribed the entire amount for the | quantity tobe found. A great many claims have been 
tion. The Brooklyn share of the cost of the bridge | above-named canal. Under this general act a company \ ttaked of. Thereis a heavy rush to the region. 
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EXNGINEERING WN Ews. 


Tribune Building, New York City. 


GEO. H. FROST, Proprietor. 


SATURDAY, JUNE 7, 1879. 


THE time for which Dredge’s ‘* Pennsylvania Rail- 
road” as advertised on another page may be 
bought for present prices is extended to July 15. 
This extension is given on account of the delay in 
its issue which very materially shortened the time | 
for subscription at lowest rates. The first lot was 
sold at once: orders now on hand and waiting will 
be filled next week. 

cashing man 

To engineers already acquainted with other) 
hooks on Graphics, we would say that the edition of 
Part Il. Trusses and Arches, by Prof. Greene, just | 
published, contains many new constructions, to be 
found nowhere else. His methods for finding the | 
stresses in double-intersection and other trusses of | 
this class are very neat and simple; a convenient | 
and readily ‘applied diagram for the effect of a| 
locomotive, ora load of greater than average in- | 
tensity, is inserted; and the bowstring girder is | 
handled with ease. A comparison is invited for 
accuracy and brevity between these constructions 
and such as are to be found in other books. 

SEE Ee 

WE wish to draw particular attention to the fact | 
that on the 1st of May we closed up our office in 
Chicago. Mr. Weston, our very able and efficient | 
assistant during the past three years, has accepted | 
abetter position, as we understand it, in the ed- | 
itorial department of the NV. W. Lumberman of 
Chicago. Allthe unbound sheets and plates of our 
edition of Humber’s ‘‘ Water Supply” have been 
transported to this city and are now in the bindery. | 
All business in any way connected with this | 
journal, or relating to our publications, is trans- 
acted at this office, to which all correspondence 
must be addressed hereafter. We are thus ex- 
plicit, as several subscribers to Humber are in 
doubt as to where to send their volumes to be 
bound. They should be sent to Tribune Building, 
New York city. 


Eo, 

THE ENGLISH ‘“‘troop-ship” Euphrates, engaged 
in the transportation of troops between England | 
and India, has recently performed the shortest | 
passage on record through the Suez Canal. The | 
whole length of the canal is only 100 miles, but | 
the resistance of the banks of the narrow channel, | 
which gives only 72 feet of deep water, is so great | 
that a rate of only 54¢ knots is all that can be got, | 
and the curves and currents make it very difficult | 
navigation, unless the ship answers to every touch | 
of her helm. The average time of passage from | 
Suez, on the eastern, to Port Said, on the western | 





extremity, is thirty hours, sometimes even as much | 
as fifty hours, but, in the instance before us the | 
steamer made the passage in fourteen hours (from | 
5:40 a. m. to 7:45 p. m.) without going at an un- | 
usual rate, or in any way disturbing the banks. | 
This is cited by the European press as showing | 
how much exaggerated were the stated difficulties | 
of making the Suez Canal practically useful. For) 
centuries the general belief was that sucha water- | 
way for ships could not be made. Within the last | 
twenty years the joint stock company for con- 
structing that canal was organized, against the 
opinion of Robert Stephenson and other engineers | 
whose words had weight, yet precisely ten years 
later (in August, 1869) the waters of the Mediter- | 
ranean mingled with those of the Red Sea in the 
Bitter lakes, and what had been declared impossi- 
ble became a fact. 





> 
THE “‘ heated term” has not lingered in its com- 


ing this season. The following record will show 


the changes in the temperature on Sunday, the Ist 
inst., in com parison with the corresponding date 


jample for taking them there, 
| out a programme for amusing them afterwards, of 
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of last year, as indicated by the thermometer at 


Hudnut’s pharmacy, No. 218 Broadway: 


1878 1879. 1878 1870 
SS. Bie... MD 74 | 3:30pm ..60 YS 
GA. M. 57 7) GR. 60 86 
9a.M 61 82 vP.M 61 aS 
12mM.. 63 389 | i2 P.M oo 


Average temperature..... poakeee Bepeee avckeves ase 
Average temperature for corresponding date last year Sug 

When the mercury stands at 98° in the shade it 
is tolerably warm in this city, and there is usually 
a lively scramble by many of the inhabitants to the 


nearest *‘cool place.” The place pur exrcellence, 


| this season as in the past—on’y a little more so—is 


Manhattan Beach, which lies at the eastern end of 
Coney Island and belongs to a company of capital- 
ists, who have built a mammoth hotel for their 
guests, provided railway accommodations the most 
laid 


and, have 


the most liberal description. Besides the bathing 


facilities provided, the famous Gilmore's band, | 


with Levy, the cornet-player, will give free con- 
certs every afternoon and evening during the sea- 
son; Prof. King will be on hand with his captive 
balloon to make experimental voyages to the 
clouds preparatory to crossing the Atlantic next 
season ; the electric light will illuminate for the 


| benefit of rural deputations in search of statistics 


concerning the relative merits of gas and _ electri- 
city ; while a ** Marine Railway” along the beach 
will take visitors to Hotel Brighton and almost to 


| the new iron pier at. Cable’s. The Long Island 
| beaches are now the most extensively patronized 


watering-places in the world, and of them Man- 
hattan Beach takes the lead. Everybody who 
comes to New York in the summer time goes there 
to bathe and see the sights. The round-trip costs 
fifty cents, and the formal ‘‘ opening” 
the 14th instant. 


will be on 


THE CLEVELAND CONVENTION, 





The convention of the American Society of Civil 
Engineers, to be held in Cleveland on the 17th 
and following days, promises to be the largest and 
most important meeting of the profession that has 
been held on this Continent. At the date of this 
writing, about 170 members of the Society and in- 
vited members of other engineering associations 
have signified to Secretary Bogart their intention 
to be present. This number does not include 
members living in Cleveland and vicinity, besides 
many New York members who have only 
informally signified their intention to go. 
Including all the guests who accompanied the Con- 
vention to the White Mountains last year there 
were only 151 on that excursion ; it is fair to pre- 
sume that there will be close on to 200 members of 
the American and other societies, besides the ladies 
accompanying them, assembled in Cleveland by 
the 17th instant. We havealso received a number 
of communications from engineers, not members 
of the Society, from Ohio and adjoining states 
signifying their intention to be present, if such 
was permissible. To these we have written, 
and to any others who are hesitating about 
going to the Convention from any doubts as to 
their being welcome there, we are authorized 
to say that the meetings for reading papers and 
discussing the same are free to all who desire to 
attend, whether they be engineers or not. Business 
meetings of the Society are of course private and 
are necessarily devoid of interest to others than 
members. The excursions are exclusively under the 
control of the Local Committee, who invite whom- 
soever they choose. The programme of proceedings 
during the week, so far as we have learned, will be: 
Morning and evening meetings for reading and dis- 


cussing papers on Tuesday and Wednesday ; during 


one of these, such Society business as may he pre- 
sented will be considered; with an excursion on 
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turn, by lake and railway. The following is from 
the latest bulletin issued to members by Secretary 
Bogart: 

A number of members have already signified 
their intention of taking part in discussions of the 
papers. 

Members of the Society are earnestly requested 
to furnish information or memoranda upen any of 
the subjects referred to. They are also invited 
and expected to take part in the discussions either 
in person or by sending to the Secretary notes for 
presentation. 

In either case, it will assist the Committee in ar 
ranging the details for sessions of the Convention, 
if members expecting to take part in the discus- 
sions will notify the Secretary at once to that 
effect. 

Excursions upon the Lake and by rail from 
Cleveland are contemplated, and the arrangements 
for them are in progress. 

| The Secretary is instructed to state that it is per- 
missible that members of the Society should be 
accompanied by their families. 

Invitation to visit Pittsburgh and the Government 
Works for the improvement of the river at that 
place (Davis Island Dam), has been extended by 
| James H. Harlow, member of the Society. 

Please notify the Secretary whether you will 

| visit Pittsburgh, and whether you will present a 
| paper or take part in the discussions at Cleveland. 
| Under the rule adopted by the Society in refer- 
jence to invitations to Conventions, the members 
| of the Boston Society of Civil Engineers, of the 
| Engineers’ Club of the Northwest, of the Engi- 
| neers’ Club of St. Louis, of the Civil Engineers’ 
| Chub of Philadelphia, and of the American Insti- 
| tute of Mining Engineers; also the editors of pro- 
fessional journals exchanging with this Society 
have been invited to attend the Convention and 
the excursions connected therewith. 

Head-quarters will be at the Forest City House, 
Monumental Park. The rate is $3 per day, but to 
members and guests attending Convention there 
will be a deduction of one-third. 

A list of the papers to be read has been already 
published in ENGINEERING NEWS on page 159, ante. 

In addition to these the following are now an- 
nounced : 

‘A Description of the Construction of the New 
Iron Pier at Coney Island.” CHARLES Macpon- 
ALD. 

‘Traction Experiments to Determine the Resist- 
ance of Vessels in Narrow Channels or Canals,” 
E. SWEET, JR. 

‘* Wind-Pressure.” F. COLLINGWOOD. 

‘*Flexure and Transverse Resistance of Beams.” 
C. E. EMERY. : 

‘**Stability of Stone Piers.” 

‘*Cadastral Maps in Ohio.” H. F. WALLING. 

‘Telford Pavements.” JAMES OWEN. - 

For the names of the Local Committee see also 
page 57, ante. 

The opportunity for attending these very profit- 
able and interesting professional conventions oc- 
curs only once in a year. Those who were present 
at New Orleans and Boston we are sure will not 
fail to be present at Cleveland, if they can possibly 
find the time to go, and we know that all who do 
go for the first time will find in the intellectual 
contests and discussions over the papers offered, 
with the interchange of social amenities with their 
fellow engineers, a new charm in the profession, 
which, although dealing often with the most fas- 
cinating of problems, yet demands always the 
closest attention to dry and tedious details, which 
have a tendency to ‘‘dry up,” in some measure, 
the social nature of the earnest engineer, 

With an era of undoubted prosperity dawning 
upon this country, after the long years of depres- 
sion through which it has recently passed, it 
is reasonable to suppose that engineers will have 
some share in the general benefits ; it is by means 
of such conventions as the one about to assemble 
that they can show their strength and importance 
in the community, and in the light of the recent 
events in Paris whereby a great engineering enter- 
prise on this continent is seized upon by foreign 
engineers, we think that American engineers 
should lose no opportunity to show to the world 
the class of men of which the profession is com- 


Wa. H. SEARLEs. 


each afternoon. Thursday morning there will be 
_a social meeting; in the afternoon an excursion, 
followed by a reception, which takes the place of 
| the Convention dinner. On Friday there will be 
| an excursion to Buffalo and Niagara Falls and re- 


posed in this country, and, by their published papers 
and discussions, their familiarity with the problems 
that they may at any time be called upon to solve. 

Cleveland is a city convenient of access from east, 
west and south; it is one of the finest cities in the 
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Union; the most satisfactory entertainment is 
guaranteed by the well-known names of the Local 
Committee, and therefore it is that we expect to 
see on the 17th the faces of those friends with 
whom we became acquainted at New Orleans and 
Boston, besides a great many more who will be 
well pleased that they have taken the brief holiday 
they are about to enjoy. 


WASTE OF 


+++ > oom 


WATER IN CHICAGO. 


Advance sheets of the forthcoming report of the 
Department of Public Works of Chicago contain 
very interesting facts upon the waste of water in 
that city, the necessity for new pumping engines 
and the distribution of the water mains. 

In regard to the first subject, the report shows 
that in 1859 the number of inhabitants was 91,000. 
The daily water supply was 3,877,119 gallons, while 
the estimated increase upon the previous year led 
the city to expect that the consumption would have 
been 3,489,980, and the estimate, on the basis of 
thirty-five gallons per head, would have been 2,520,- 
000; the average consumption for each tap was 705 
gallons. In 1869, with a population of 260,000, the 
actual consumption was 16,633,278 gallons per diem, 
while the estimate, at one-sixth annual increase, 
was 16,303,878 gallons, and the estimate, at thirty- 
tive gallons per inhabitant, was only 4,320,000. In 
1878, with a population of 436,761, the actual water 
supply was 65,284,792 gallons a day, and the esti- 
mate, on the one-sixth annual increase, was 65,284,- 
792, while the estimate of 1851, based on thirty-five 
gallons per capita, would have given a daily water 
supply of but 6,549,965 gallons. Since 1858 the 
average consumption of water per inhabitant has 
been, in the vears named, as follows: 1858, 32.8 
gallons; 1860, 43 gallons; 1868, 58.4 gallons; 1870, 
72.8 gallons; 1876, 103 gallons; in 1878, 122 gallons. 
Commenting on these figures, the report says: 

“That for all legitimate purposes whatever, in a 
city like ours, it should require a hogshead and a 
quarter of water for each man, woman and child 
is not possible, and is simply evidence of enormous 
waste. How to prevent it has become, in this as 
well as other cities, a great and perplexing prob- 
lem. Everywhere the conviction is gaining 
strength that nothing but meters can do this within 
available means, So far as used here, they bring 
a revenue twice as great in proportion as the front- 
age and other rates for the balance of the water 
furnished to the city. Yet they are not popular, 
and various objections are made to them, none 
well-grounded, however, against their accuracy or 
the strict justice of charging according to their 
registers. Their immediate and universal adop- 
tion would cause a serious decline in the total 
water revenue ; but a very few years, however, 
would restore the revenue, and be accompanied 
by other and lasting benefits.” 

The limit of the present pumping capacity will 
be reached, it is estimated, in 1880, or before it 
will be possible to have new pumping engines of 
proper size erected. Of course, it is not certain 
that the average daily consumption by the whole 
city will continue to increase as it has done; but 
the era of renewed prosperity which has begun to 
dawn upon the country is not likely to be accom- 
panied by a diminished demand for water. With- 
out, then, either a very prompt stoppage of waste 
or increased pumping capacity, great inconveni- 
ence, and, in some sections of the city, suffering, 
must be felt. The prospect of stopping waste to any 
great extent is so slight that the erection of two new 
pumping engines is earnestly recommended. These, 
it is believed, should be of not less than 15,000,000 
gallons capacity each, and placed at the West Side 
Station in an extension southerly of the present 
building. They could scarcely be completed be- 
fore it will be necessary to renew the two oldest 
engines at the North Side station, which occupy 
too valuable space for machinery of such limited 

capacity as well as age. This could not possibly 
be done without great danger to the interests of 
the city befo e.he completion of those at the West 
Side Station. 

The amount of new pipes laid last year was less 
than in any one year since 1861. In the laying of 
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new pipes the importance of having large mains 
was kept constantly in mind. 

The day is probably not far distant when the ‘ 
inch pipe which now connects the North Side 
pumping works with the centre of the city will be 
extended to the West Side works. The value of 
this, even in ordinary times, would be quite ap- 

' preciable either in giving a better water pressure 
where it is most needed, or in the saving of fuel 
under the same pressure; but in case of extraor- 
dinary accidents to the largest engines it would be 
of very great advantage by preventing the press- 
ure from falling solow in many parts of the city 
as it otherwise would. 


During the year there were laid 8,849 feet of! 


mains in the South Division, 14,338 in the West, 
and 8,768 in the North. Total, 6 miles and 270 
feet. 


Oster wm 


WASHINGTON (D. C.) SEWERAGE BIDS. 


| We present herewith a list of the bids received 

and opened May 29, 1879, in Washington, D.C., 
for the construction of about 2,000 lineal feet, of 
22-foot-liameter, sewer, known as the ‘* Boundary 
Street Intercepting Sewer,” in that city, for the 
construction of which $100,000 was appropriated 
by Congress. The contract was awarded to Mr. J 
G. Loane : 
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83,679.94 
83,807.30 


84,855.80 
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87,227.06 
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91,646.52 
91,819.08 


92,376,96 
95,664.80 
20.00 101,459.00 
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N.E. Vermillion 
Joyee & Birch.. 
W. C. Murdock 
MeCabe & Spil- 
30.00 
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20.00 
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J.B. Kennedy. 20 


J. Van 
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(a) No quantities given. (b) Informal bids. 
—> +e poe S- —— 
THE PANAMA CANAL, 

On Thursday, the 29th ult., the Chairman, Vis- 
count de Lesseps, of the Paris Congress, proposed 
the following resolution: 

**Resolved, That the International Congress is of 
the opinion that the construction of an inter- 
oceanic canal of continuous level. so desirable in 
the interests of commerce and navigation is possi- 
ble, and that the maritime canal, to respond to the 
indispensable facilities of success and usefulness 
which a passage of this kind would offer, should 
proceed from the Gulf of Limon tothe Bay of 
Panama.” 

This was carried by a vote of 74 in the affirma- 
tive to 8 in the negative, the American engineers 
declining to vote. After a complimentary tribute 
from the delegates had been presented to the chair- 
man, the Congress adjourned sine die. 

The latest news by cable to the Herald of June 
4 is as follows: 

‘““M. de Lesseps has already commenced the 
formation of a company to construct the tide-level 
interoceanic canal from Colon to Panama across 
the Isthmus of Darien, the route selected by the 
International Congress. The company which ob- 
tained the concession from the government. of 


Colombia, and made arrangements with the Pan- | 
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new organization for proper consideration, so that 
the new company may start fairly and squarely, 

“A first subscription of 400,000,000 frances wil! 
be opened simultaneously all over the world about 
September next. It is to be an essentially popular 
loan, without government aid or guarantee. Thy 
amount of the first subscription, of which 10 pe 
cent is to be = on subscribing, will, M. de Les 
seps expects. be more than covered. Mr. Nathan 
Appleton will be a director of the company. and 
will be delegated to open subscriptions in thy 
United States. 

‘*M. de Lesseps goes to Panama via New York 
to take out the first spadeful of earth on the Ist of 
January, 1880.” 


ee ee ee 
PUBLICATIONS RECEIVED. 
From the Institution of Civil Engineers “On the Co, 


struction of Heavy Ordnance, by James Atkinson 
Longridge, M. Inst. C.E. 


SEWER GASES. Their Nature and Origin, and How to 
Protect our Dwellings. By A. Varona, M.D. 16m, 
cloth. Brooklyn, 1879. 75 cents. 


This little book is not of much account for engi 
neers who have already everything that it con- 
tains in Latham's ‘Sanitary Engineering,” from 
which it is largely condensed. It is more adapted 
to unprofessional readers, for whom it is intended. 


From Jas. T. Gardner, Director. The Third Report ot 
the Commissioners of the New York State Survey, 
and Report of the Director for the year 1878, 

{n the above report the Director has presented 
briefly but very forcibly the importance of th: 
survey in which he is engaged. He has accoin- 
plished a great deal at atrifling cost, and it is to lx 
hoped that the great practical benefits resulting 
from this survey may be the means of promoting 
similar surveys in other States. 

Tables of Principal Speeds Occurring in Mechanical En 
gineering, Expressed in meters in a second. By P 
Keerayeff. Chief Mechanic of the Obouchoff Stee! 
Works, St. Petersburg. Translated by Sergius Kern, 
M.E., St. Petersburg. E. and F. N. Spon, London and 
New York, 1879. Price 20 cents. 


The contents of this useful little pamphlet are: 
(1), Speed of Belts and Ropes; (2), of Cutting Tools 
and Machinery for Metals; (3), of Wood-Working 
Machinery and Tools, (4), of Rolling Mills; (5), of 
Pistons and Pump Plungers; (6), of Fly-Wheels; 
(7), of Ships, Steamers and Locomotives; (8), of 
Lifts and Pumps; (9), In Preparing Mineral Ores: 
(10), of Flour and Oil Mills, Reaping Machines and 
Disintegrators; (11), of Water, Air, Gas and Steam: 
(12), of Animal Powers; (13), of Sound, Light, and 
Electricity. 

AMERICAN ENGINEERING, as illustrated by the Amer 
ican Society of Civil Engineers at the Paris Exposition 
of 1878. Compiled by George 8S. Morison, Edward P. 
North and John Bogart, a Committee appointed by the 


Society to prepare the exhibit. Transactions of the A. 
S. of C.E. 


The American Society of Civil Engineers ap- 
pointed the above committee to prepare an exhibit 
of American engineering at the Paris Exhibition. 
This committee accomplished all that was possible 
in the time allowed and with the responses to their 


solicitations from the profession throughout the 


Union. A commissioner was appointed to repre- 
sent the Society at the Exposition, and the excel- 
lence of the exhibit was such that the jury, ‘ im- 
pressed by the continued spirit of initiation and 
progress shown by the works exhibited by the 
American Society of Civil Engineers,” requested 
‘that an exceptional prize be awarded,” and the 
jury regretted that the collective character of the 
exhibit prevented the award, to each one of the en- 
gineers whose works were represented, of the 
medals which they merited. 

The Number of the Transactions now before us 
is the report of the Committee, and it is one of the 
most interesting contributions to the literature of 
the profession that has been issued by the Society. 
It contains 103 pages, of the usual size, of reading 
matter, and is illustrated with 19 large plates. Be- 
sides the brief but valuable descriptions of the ex- 
hibits, there is the introductory, followed by gen- 
eral articles upon different branches of engineer- 
ing and intended to shew the distinctive features 
of American pracifve in the departments which 
they cover. These articles are upon the subjects 


‘ama Railroad, will turn over their charters to the | of Foundations; Bridge Superstructure; Hydrau- 
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lics; Internal Navigation; Railroad Rolling Stock; 
Rivers and Harbors: Gas Engineering; Railroad 
Forms; concluding with the general description of 
the exhibit. 

These articles are so exceedingly interesting that 
we propose to publish most of them and also some 
of the plates for the benefit of our readers. ‘The 
members of the Society are much indebted to the 
Committee for their excellently prepared and ably 
edited report, which is so fitting a supplement to 
their creditable exhibit. 

——— > ++ 0+ 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 

A regular meeting of the Society was held on 
the evening of the 4th inst at the house of the So- 
ciety, No. 104 East Twentieth street. Mr. Thomas 
Curtis Clarke occupied the chair, and there were 
present members G. S. Greene, Forney, North, 
Van Winkle, L. B. Ward, Haswell, B. Godwin. 
Hayes, C. V. Simwith, Dresser, Chanute, Long, 
Blunden, Boller, Cooper, Wm. H. Paine, Mori- 
son, Melvin, Emery, Searles, Worthen and Bo- 
gart. 

The minutes of the meetings of May 7 and 
were read and approved. 

The following persons were elected members : 

Charles Albert Allen, City Engineer, Worcester, 
Mass. 

John Carlisle Bland (elected Junior May 5, 1875), 
Engineer for Cofrode & Saylor, Bridge Builders, 
Philadelphia, Pa. 

Edward Bates Dorsey, Mining 
Francisco, Cal. 

Sullivan Haslett, Resident Engineer, Construc 
tion Metropolitan Elevated Railway, New York 

Charles Herne McKee, Assistant 


21 


Engineer, 


aware & Hudson C. Co. (Northern R. R. Depart- 
ment), Albany, N. Y. 
For Fellow: Frederick Oakford Norton, Binne 


water Cement Works, High Falls, Ulster County, 


N.Y. 


A letter was received from N. H. Whitten, mem- 
ber of the Society, accompanying the following 
communication from the Mayor of the city of 


Holyoke, Mass. : 
**HOLYOKE WATER-POWER COMPANY. 
‘Notice to Turbine Builders and Manufacturers: 


“The practice of testing turbines, so common|the 
past ten years, has undoubtedly done much toward 
bringing the best into use; but there has been one 
serious defect in the system: that is, the practice 
has generally been confined to the trial of small 
wheels, owing to the great experse that would be 
As it is a mat- 
ter of vast importance that the best turbine plans 
should be established beyond chance for doubt, 
this company contemplate providing means for a 
thorough competitive test of the various kinds of 
turbines that may be offered for trial, and to in- 
vite ee companies,.cities that pump their 

y, and all others interested in the mat- 


caused by the tests of large sizes. 


water supp 
ter, to take part in it. 


the expense of the water-power company. 
18 feet head. 
eral feet of back water. 


rability of each kind of wheel tried. 


possible. 


**Test to commence first day of September next. 


* WILLIAM A. CHASE, Agent. 
** HOLYOKE, Mass., April 10, 1879.” 


The city government of Holyoke, realizing the 
importance of the above proposition, join with 
the Water Power Co. in inviting the Locks and 
Canals Co. of Lowell, Mass, to send Mr. Francis, 
as engineer; the city of Philadelphia, Pa., to send 
an engineer familiar with the pumping of water 
for that city; the National Millers’ Association, to 
send an engineer familiar with mill'ng matters: 
the American Society of Civil Engineers to send 
an engineer as representative of that Society: and 
the representatives of the owners of turbines fur- 
for trial to select an engineer to care for 
the interests of turbine-builders, the five to be ' never knew his equal asa military engineer. 


nish 


San 


Engineer, De!- 


The requirements will 
be that the wheels shall be ready for test when 
delivered at the Holyoke Testing Flume, and 
that each -builder shall superintend the setting 
of his wheel, the setting and testing to be done at 
Ca- 
pacity of each wheel to be sufficient to discharge 
about 5,000 cubic feet of water per minute under 
Each wheel will be thoroughly test- 
ed from half to whole gate. and, if deemed best, 
under at least ten different heads; also under sev- 
At the conclusion of the 
trial a full report will be made of the results ob- 
tained, and of the workmanship and probable du- 
Turbine 
builders of this or any other country are invited 
to furnish wheels, and those proposing to do so 
should give notice of such intention as soon as 
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guests of the city during the trial, to have full 
charge of the tests, and at the close to report the 
results in accordance with the proposition of the 


present he isa civil engineer, and lives in Cincin- 
nati. 








































































































Water Power Co. to the Mayor of the city, in A London (Eng.) cable dispatch of the 31st 
order that the said report may be officially promul- ult., says: ** William Henry Punchard partner 
gated. in the engineering firm of Clark & Pun- 


J. E. DELANEY. City Clerk. 
Approved—W™. WHITING, Mayor. 


HoLyoKk, Mass., May 17, 1879. 


chard, who has been connected with Baron Grant 
in floating the disastrous Lisbon Tramways Com- 


+, > : . > Hts any, has failed ; s lis ities are £¢ ‘j- 

To the Secretary of the American Society of Civil pany, has failed ; his liabilities are _ £900,000. Ed 
Engineers, New York City: ward Clark, the other member of the firm also 
DEAR Sir.—In behalf of the citizens of Holyoke, failed last month, for £760,000. 

I hereby cordially invite the coéperation of your : ; : ; 

Association, in accordance with the above. Frederick Billings, the new President of the 


Wa. WuHitixa. Mayor. Northern Pacific Railroad Company, is a wealthy 


The invitation was accepted, and the Board of Vermont lawyer, who made his fortune in San 


; ; ‘rancise ginning M4 > . 
Directors of the Society was requested to designate Francie 0, beginning in 1849. i He is now the 
largest individual stockholder in the Northern 


a member to attend as representative of the Soci- 
ety, in accordance with the request. 

A paper on “The Computation of the Moments of 
Inertia of a Girder of Rectangular Components,” 
by Robert Briggs, C. ©., 
sented. 


Pacific, carrying $7,000,000. Besides, he 


prietor of 30,000 acres of fine wheat 


is 


pro- 
land. He is 
a strong man intellectually, with faith in the pay- 
ing development of the Northern Pacific and its 
land grant. 
the 
Puget Sound. 


Mr. William H. Smith, First Lord of the Ad- 
miralty, proprietor of the news stands on nearly 


Philadelphia, was pre- 
He believes that 


be 


in a very few years 


road will St. Paul to 


in operation from 


Mr. Emery presented a description of a proposed 
connected girder, which was discussed by Messrs. 
Cooper, Boller and Emery, after which the meeting 
adjourned. 

ae all the railways of Great Britain, and more. re- 
cently brought into universal notice in a good-na- 


NEW YorK, May 31, 1879. a 3 
tured way as Sir Joseph Porter, K. C. B., in Pina- 


At the meeting of the Society of May 7, 1879, 


the following preamble and resolutions were fore, is coming out asa wag, and dealt a very neat 
passed : hit at Mr. J. Norman Lockyer, the English scien- 


Whereas, Every possible effort should be made 
to increase the sphere of usefulness of the Society, 
and to enlarge its membership as well as to pro- 
mote active intercourse between all its members ; 
therefore. be it 

Resolved, That the following suggestions and 
such others us may be submitted, be printed and 
distributed among the members, with the request 
that they shall favor the Secretary as soon as pos- 
sible with their opinions, as well as with such 
other suggestions as they may wish to offer, so that 
action upon the same may be taken at the next 
conventior. 


tist, and editor of Nature. Mr. Lockyer had made 
some assertion of a somewhat lofty sort, which in- 
duced the Lord of the Admiralty to remark: 
* The only trouble with Lockyer is that he doesn’t 
comprehend the difference between the ‘author’ 
and the * editor’ of Nature.” Harper's Wee kely. 
Frank H. Barrett, Assistant Superintendent of 
the Western Division of the Boston Water-Works, 
died suddenly on Thursday, the 29th ult., in South 
Framingham, Mass., of consumption. Mr. Barrett 
N. H. His first pro- 
fessional experience was in the City Engineer's 
oftice, Somerville, Mass.: he was afterward 
ployed on the Massachusetts Central R. R 


SUGGESTIONS. was anative of Greenville, 

ist. That provision be made for the holding, in 
addition to the annual convention, a number of 
general meetings in various cities in each year, for 
professional intercourse. 

2d. That papers Fe annually invited from mem- 
bers or other persons upon subjects of general en- 
gineering interest, to be specified by the Board of 
Direction. 

3d. That a system be established 
special recognition for the best 
uted each year. 

4th. That present members be encouraged to 
propose worthy persons for new members, associ- 
ates, and fellows. 

5th. That to promote the discussion of papers, 
advance copies be issued to such members or other 
persons as may be specially qualified to take part 
in the same, or to members applying for them in 
order to take part in the discussion. 

6th. That members be encouraged to make use 
of the facilitics of the Society in New York for ob- 
taining professional information. 

7th. That the Library Committee be requested 
to report whether some plan may not be adopted 
to enable members living away from New York to 
consult the books of the library, under proper reg- 
ulations to insure their return and to prevent in- 
jury. 

8th. That suggestions be invited from members 
as to the feasibility of adopting some plan of affili- 
ation with local engineers’ clubs in other cities. 

9th. That the desirability be discussed of appoint- 
ing Research Committees, whose duties shall be to 
collect the results of existing experiments on any 
subject, and to suggest what further experiments 
are necessary, and also to collate such professional 
papers as may have been published elsewhere. 

Members of the Society are requested to favor 
the Society with their opinions on the subject re- 
ferred to, and with such other suggestions as they 
may choose to offer, sending the same in time for 
presentation at the Convention at Cleveland on 
June 17 next. JOHN BoGart, Secretary. 


em- 
’ which 
position he left to accept one in the works of the 
Boston Additional Supply, which position he held 
for five years, when he was appointed to the office 
of Assistant Superintendent. which he held at the 
time of his death. He was 28 years old, and leaves 
a wife and one child. 


to award 
papers contrib- 
Germany has lost one of its best architects. On 
May 15, Gottfried Semper died at Rome. Born in 
1802, he was only twenty-nine years of age when 
he was intrusted with a work which made him 
famous—the Royal Theatre at Dresden. After its 
completion, in 1841, Herr Semper continued to 
practice in the Saxon capital, the better known of 
his works during the ensuing years being the Dres- 
den Museum, erected in 1854, and Herr Oppen- 
heim’s mansion on the Biirgerwiese. During the 
political troubles which followed soon after, he 
made himself sufficiently obnoxious to the govern- 
ment to render an enforced exile more than desira- 
ble, and he accordingly went to Switzerland for 
several years, without (so far as we are aware) 
continuing the labors of 
But the grand of 
was to once the 
ing him into prominence. The Dresden The- 
atre was in 1869 destroyed by a fire which all 
but reached the adjacent priceless picture gallery, 
and a new theatre was to be erected upon the 
ashes of the old one. Invitations for designs were 
issued to Herr Ferstel at Vienna, to Herr Leins at 
Stuttgart, and to Herr Fitz at Berlin ; but, incredi- 
ble as it may sound to us, these gentlemen all de- 


his profession. 
earlier years 


means of bring- 


coup his 


be more 


——— «6a — clared that the honor was due to Semper, and 
PERSONAL. they each refused to undertake the work, unless 





indeed he should decline it. Fortunately, Semper 
accepted the offer; he returned to Dresden, and 
had the satisfaction of reérecting a handsomer and 
better building on the same site forty years after 
the first structure was completed. The old theatre 
covered an area of 2,965 square meters, and held 
1,800 spectators ; the new one contains 2,000 seats, 


General Hickenlooper, the Republican nominee 
for Lieutenant-Governor of Ohio, is forty-three 
years old, and is an Ohio man by birth. Bred 
a surveyor, he became Chief Engineer of Mc- 
Pherson’s staff. General Howard wrote that he 
At 
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180 
and occupies a space of 4,636 meters.—London Ar- 
chitect. 


The following true story, whivh comes to us di- 
rect from a personal acquaintance of the parties 
named, we think worthy of preservation: There 
were two men at that time (about 1838), Stick- 
penny and Whewell, who owned a sawmill near 
Old Town, Maine, in common. The arrange- 


ment under which the mill was operated was | 


that each one had the mill all to himself during al- 
ternate weeks. Stickpenny was a mean, crusty 
old chap. Whewell was a shrewd, investigating 


young man. The mill was run by a crude, rough | 


kind of an undershot wheel that gave very little 
power for the amount of water used, so that the 


water was often short. Whewell wanted to putin | 
a new iron spiral vent wheel, then just coming out, | 


but Stickpenny would have nothing to do with it. 
He wasn’t going to lay out money for any ‘‘ such 
job as that.” Finally Whewell said he would pay 
all the bills, to which Stickpenny at last agreed, 
‘**but provided you put the wheelinin your week.” 
So the new wheel was put in, and Whewell, being 
of a mechanical turn of mind, experimented with 
it, and soon found that by plugging up some of 
the orifices the saw went through the log faster 
than when they were all open. So he plugged 
them up during his week, and always pulled the 
plugs all out again for Stickpenny to operate with. 
Soon it began to be noticed that comehow or other 
Whewell always managed to saw a_ cou- 
ple of thousand feet more of lumber 
in his week than ever Stickpenny could, 
no matter how the pond was. Finally Stickpenny 
went down to see Whewell about it. Says he: 
‘* Whewell, how is it that you always manage to 
saw more lumber in a given time than I can when 
my turn comes round?” Says Whewell: ‘‘ Don’t 
you know how that is? Waal, I'll tell you. It’s 
because you haint been treatin’ of me fairly on this 
matter. It’s agin natur. You can’t expect the 
mill to saw as well for you as it does for them as 
do the square thing all around.” Stickpenny 
wouldn’t believe that, and went away. But still 
the mill went on turning out regularly more lum- 
ber for Whewell than Stickpenny could ever get 
out of it. So finally the latter came around and 
said, ‘‘ What's your bill? Ill pay my share.” He 
paid it, and thereafter Stickpenny managed to saw 
lumber just as lively as Whewell did. ‘ Well,” 
said the old fellow, ‘* I always knew that the folks 
around here were all agin me, but I never thought 
that God Almighty was ;” and he died without 
finding out the explanation of it all. 

From a very interesting biographical article in | 
the Engineering and Mining Journal of the 24th | 
ult., written in the happiest vein of its accom- | 
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respectively of a broken spring-hanger, a cutting 
valve, a slipped eccentric, a hot journal, the 
priming of the boiler, high water, low water, or 
failing steam—these sensations, as it were, of his 
outer body, become so intermingled with the sen- 
| sations of his inner body, that this wheeled and 
| fire-feeding man feels rather than perceives the 
varying stresses upon his mighty organism.’ 
“In 1856, after contributing several technical 
pees to Zerah Colburn’s Railway Advocate, he 
ught the paper; in 1857 the paper was abandoned 
/on account of the hard times, and Colburn and 
| Holley went to Europe to study, in the interest of 
| leading American railroad companies, the features 


|of foreign practice. In 1858, their book on | 


‘European Railways’ was published. Its circulation 
| was large, and its effect was profound. To it may 
be attributed the rapid improvement in American 
| permanent way and the introduction and _ perfec- 
tien of coal-burning locomotives. 
** Colburn returned to Europe to edit the Engineer, 
| and Holley engaged actively in professional writing, 
chiefly in the editorial columns of the New York 


| Times. In 1859, he accompanied Henry J. Ray- | 
mond to Europe asa Times correspondent, In this 


| capacity he made the acquaintance of Brunel and 


| Scott Russell, and thoroughly studied the structure | 


‘and details of their new marvel, the Great 
| Eastern. After a brief interval of editorial work 
}on the American Railway Review, he again went 
| to England for the New York Times in 1860, to 
return on the first transatlantic voyage of the 
| Great Eastern. His account of the voyage, and 
his discussion of the problems of marine engineer- 


jing and of ocean commerce over the signature | 


|* Tubal Cain,’ attracted much admiration, by their 
| striking combination of picturesque description 
j}and technical criticism both thorough and _ bold. 


| It will be remembered that the New York Times | 


| editorially prophesied, much to the scorn of several 
| professional papers, that screw steamships would 
soon drive the side-wheelers, even for ngers, 
from the North Atlantic. It was Holley who 
made the prophecy; and we need not say that 
events fulfilled it. Time vindicated the Times. 

‘* In 1860 appeared Holley’s ‘ Railway Practice,’ 
| which immediately took the place of a standard 
authority. He must have been collecting the 
| materials for this work, during the two precedin 
| years, when he appeared to be wholly occupie 
| with his work as a journalist. His astonishing 
| activity, indeed, eludes our attempts to trace it in 
| detail. We find him superintending experiments 
|in fuel, permanent way, etc., for railway com- 
| panies, acting as expert in patent cases, and even 
oeperne about a thousand engineering definitions 
|and several hundred illustrations for ‘ Webster's 
| Dictionary’ (edition of 1864), 
| ‘In 1862, Mr. Holley was sent to Europe by the 
| late Edwin A. Stevens, to investigate the subjects 
| of ordnance andarmor. The ultimate result of these 
| studies was the book on that subject, published in 
| 1865, which was of itself enough to establish 
| the position of its author in the engineering 
| world. 


| ‘*The connection of Mr. Holley with the develop- 
ment of the Bessemer process inthe United States 
| is the most important part of his career thus far. 
|It was he who negotiated the purchase of the 
Bessemer American patents in 1864, built the ex- 
yerimental works at Troy and started them in 1865, 
uilt the Harrisburg works in 1867 and superintend- 


plished editor-in-chief, Dr. Raymond, we condense | ed them until 1869, rebuilt the Troy works, planned 


the following with regard to one of the most 
eminent engineers of the present day: 


** Alexander Lyman Holley was born in 1832 in 
Salisbury, Conn. Before his eighteenth year, he 
learned the machinists’ trade, and subsequently 
— in 1858, from the scientific course of 

rown University, having preferred this training 
to the classical course at Yale, for which he had 
been prepared. 3 

‘“« After graduation, he was employed in a large 
locomotive-works at Providence, and for about a 
year drove one of the locomotives of the concern on 
the Stonington Railroad. The following passage 
from his eloquent address at the Washington meet- 
ing of the Institute, on ‘The Inadequate Union of 
Engineering Science and Art’ grec genry iv. 194) 
shows how powerfully he could feel and express 
the poetry as well as the practice of that position: 

‘“** The thoughtful locomotive-driver is clothed 
upon not with the mere machinery of a larger 


organism, but with all the attributes, except | 


volition, of a power superior to his own. Every 
faculty is stimulated, and every sense exalted. An 
unusual sound amid the roaring exhaust and the 
clattering wheels tells him instantly the place and 
degree of danger, as would a pain in his own flesh. 
The consciousness of a certain jarring of the foot- 
plate, a chattering of a valve-stem, a halt in the 
exhaust, a peculiar smell of burning, a sudden 
a x of the piston, an ominous wheeze of the 
1 


| the works at North Chicago and Joliet, the superb 
| Edgar Thomson works at Pittsburgh, and the 
| Vulcan works at St. Louis. Moreover, it was to 
| his improvements in the mechanical arrangement 
| and details of the Bessemer plant, more than to the 
contributions of any other one man, that the 
astonishing development of the process was due. 
| Mr. Robert W. Hunt, himself one of the earliest 
| and most eminent of our Bessemer engineers, says 
in his paper on the History of the Bessemer Manu- 
| facture in America (Trans. Am. Inst. of M. E., V., 
| 201): 
| _** ‘After building the first experimental plant at 
| Troy, Mr. Holley seems to have at once broken 
| loose from the restraints of his foreign experience, 
| and to have been impressed with the capabilities of 
|the new process. The result is, that mainly 
| through his inventions and modifications of the 
| plant we in America are to-day enabled to stand 
at the head of the world in respect of amount of 
product.’ 
| ‘*Mr. Holley was the first editor of Van Nos- 
| trand’s Eclectic Engineering na sey ; but even 
| he could not long carry that burden in addition to 
his multifarious professional labors. Since 1870, he 
| has been actively engaged as consulting engineer 
}to numerous Bessemer and other steel works, 
/making frequent journeys to Europe, and issuing 
| to his clients periodical reports of great value. His 
| connection with the open-hearth steel-manufacture, 


jand particularly with the introduction of the 
ast, a hissing of a water-gauge—warning him | Pernot furnace and other improvements, which 
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| 
}seem likely to effect progress in that d. 
partment, is a matter of current history. 

“As President of the American Institute ,,; 
ee 1875-6, and first Vice-Preside;: 
of the iety of Civil Engineers in 1876, he made },;- 
| energy and genius felt in both societies, and ¢.) 
| tributed no little to the growth of that entey/, 
| cordiale which characterizes their relations. T),, 
| pages of their transactions, as well as those « 
| various cyclopedias, bear witness to his industry. 
| professional enthusiasm, and literary power. _ | {i- 
| work asa member and advocate of the Unit. 

States Testing Board will be remembered «,. 
| specially effective. 

“At the recent meeting of the Institute «; 
| Mining Engineers in Pittsburgh, Mr. Holley w:. 
| presented with a beautiful silver pitcher and saly«) 
| valued at thirteen hundred dollars. Attached 1. 
| the case containing the superb gift was a card 
inscribed thus: 

‘**Testimonial of appreciation and regard tv 
| Alexander Lyman Holley, from his friends, W. k. 
| Jones, Morrell, Corning, Shinn, Griswold, Metcalf, 
Hunt, Wellman, Kennedy, Fritz, Hartman, Park, 
Lapsley, Teeter, Worthington, Hines, Perry, Fry. 
| D.N. Jones, Marvin, Hamilton, Rickettson, Hem) 

hill, Forsythe, Potter, McCandless, Rinard.’ ” 








~ CORRESPONDENCE. 


417 STATE ST., SPRINGFIELD, Mass., } 
June 1, 1879. \ 
EDITOR ENGINEERING NEws: 

Can you furnish me with the P. O. address o| 
Henry Ward Poole, who is, or has been within 25 
years, a civil engineer in Newburyport or Boston. 
Has published essays on musical science in the 
Mathematical Monthly (New York) and Silliman’ s 
Journal (New Haven); invenied an ** Enharmonic ” 
organ, etc. I do not think he is in New England 
at present. Any clue to his location would greatly 
oblige, Yours truly, J. P. Waite. 

[Mr. Poole’s name is not on our subscription list. 
If any of our readers know of his present address, 
will they please to send it as requested ?—Ep. | 


In reply to inquiry by “ D. H.,” published on page 
131, I would say that four tons, or two-thirds of the 
six tons weight, will be carried at B. It makes no 
| difference what kind of a structure spans an open- 
ing, truss, beam or suspension chain, the vertical 
reactions or supporting forces at the abutments are 
the same for weights at given horizontal distances 
from the abutments. The depth of the truss or 
chain has no influence on the vertical component. 

If, however, the structure is fixed at the ends so 
as to resist bending moments there, there actions 
will be changed. C. E. G. 


FOUNDATIONS.* 


Foundation work, as practiced in America, like 
most other constructive features of public works, 
has been subject to limitations and requirements 
unknown to European countries. In Amenca 
time is always pressing, distances are magnificent 
and investment capital limited and vrgent for 
speédy returns. In earlier days scientifically-edu- 
cated Americans were few, and engineers were 
largely ignorant of the precedent of foreign prac- 
tice. Their main reliance was on their *‘ home” 
experience, and that peculiar faculty of adapting 
one’s self to circumstances, that almost all mechan- 
ics in a new country ‘sin a greater or less 
degree. Work, to be done at all had to be done 
cheaply, expeditiously, for capital could not afford 
to remain passive, and effectively, to avoid future 
losses and i Had the fathers of American 
engineering men of greater education and 
scientific culture, they doubtless would have been 
been far less successful in their works, and fewer 
enterprises would have been undertaken. Strongly 
self-reliant, those men of the earlier days of Ameri- 
can engineering acce fully the requirements 
of anew country, and set to work to solve the 
problems appertaining thereto. 

In the matter of foundations, these men availed 
themselves, almost from the beginning, of the 
great abundance of cheap timber for their works. 
and time has proved the wisdom of their course 
and the excellence of their judgment. In fact the 
free use of timber may be regarded as the chief 
difference between American and European meth- 
ods of founding masonry in deep water, or river 
crossings. Many of the most important railroad 

founded on 


bridges have their piers timber cribs 








artnet ate ne LC 


*From “ American ae as illustrated by the 
Seen Seaely Ons at the Paris Exposition 
o 
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filled in with stone, the timber work being carried 
up to within a couple of feet of lowest water mark 
before ree masonry. On bottoms subject 
to erosion, a plentiful supply of rip-rap is dumped 
around the foundation, and replenished from 
season to season until well solidified. This 
is the most common system employed throughout 
Pennsylvania and New York, and in fact in 
all States where the character of the river bottoms 
is of such a nature thata solid bearing on rock, 
hard pan or gravel can be insured. Where a soft 
material overlies a hard bottom, loose stone is 
thrown in, which soon forms a solid bearing for 
the crib work, or the crib is built tight with square 
timbers, with anopen bottom sunk by temporary 
loading, the soft materie'—mud, sand, or silt, as 
the case may be—sucked out by pumps or dredged 
out, as may best apply to the circumstances, the 
void then being filled in with concrete or broken 
stone. In case of arough or sloping bottom, the 
lower courses of the crib are ale to conform to 
it as nearly as possible, from previously determined 
soundings. eer of the cribs used are of round 
jogs, notched at their intersections and secured 
with long drift bolts. For bottoms ill adapted to 
crib work, the most usual practice is to drive piles, 
the area of foundation having been previously 
dredged below scour, if possible. The — are 
cut off truly level by means of a horizontal saw on 
a vertical shaft, or the simple device of a pendulum 
saw, and as close to the bottom as possible. The in- 
terstices between the piles are lovened up with stone. 
On the bottoms so prepared a crib is sunk, economiz- 
ing the masonry up to near low water mark, or a 
timber caisson is floated over the piles, the bottom 
of which forms the platform for the masonry, 
which is carried up in the usual way as in the open 
air. To control the flotation, a valve is sometimes 
»rovided in the caisson, through which water may 
be admitted to be pumped out again as occasion 
requires. The sides of the caisson are detachable, 
and are used again, should there be more than one 
pier to found. A modification of the former 
method has been practiced by depending on the 


piles for the immediate bearing of the platform, | 


and using a timber crib as a protecting envelope 
surrounding them, all voids 


are cut off at the distance below low water that it 
is desired to commence the masonry. 


usual to protect the area surrounding such founda- 

tions by means of rip-rap. 
Exceptional works often 

thods ; 


matic system, so — in i 
foundations of the t River and the St 


to carry out. Two _ notable 


St. Louis bridge piers, viz., 


. 


ipes, and the placin 
fouboms of the well, 


most extreme example. The Poughkee 


work, being fill 


high-water mark. 


will ever call for. 


Out of the persistent demand for accomplishing 
results cheaply and rapidly, grew what American 
ing System, which con- 
sists of square timber piles driven to their full bear- 
in intimate contact wiih each other, forming a 
solid mass of bearing timber. Surrounding the pile 
cluster so driven is an envelope of cast or wrought- 
iron, sunk sufficiently in the mud or slit simply to 
| voids between piles and 
cylinders being then filled with hydraulic con- 
crete. The piles alone support the load. Several. 
such foundations have been used, and answer an 


engineers know as the 


protect the 


piles, 


ing filled up with | 
stone or concrete. In this case the piles, of course, | 


1 Tn all cases 
where there is any possible chance of scour, it is 


uire expensive me- 
ut even such works, in this country, are 
of very recent dates. The application of the pneu- 
to the 
. Louis 
bridges,are examples familiar to the profession, hav- 
ing been detailed at length in the printed reports of 
their respective engineers. They are probably the 
most extended examples of the system extant, and 
required great boldness and constructive skill 
improvements 
were developed in the construction of the 
i the use of the 

water column for driving out the sand through 
of the air lock at the 

eaving the long ascent 
and descent of the workmen to he accomplished in 
the ordinary atmosphere. The common European 
practice of using iron cylinders with the pneu- 
matic system, has been applied in this country to | 
but few bridges, of which that at Omaha is the 
ie bridge, 
now building, has its enormous piers founded on 
huge square-timbered cribs, sunk by dredging 
through the wells formed by the cross walls of the 
cribbing, to a depth of 110 feet and over ; the crib 
with concrete, forms a solid base 
for the masonry commenced 25 feet below low 
water, and towering 135 feet into the air above 
is is the boldest example of 
timber foundation work on record, and perhaps 
meets the most extreme case of deep-water foun- 
dation that the engineering needs of the country 
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where iron cylinders were put down by simply di- 
recting through gas-pipe a system of jets driven by 
an ordinary steam pump. 

The preceding description fairly covers the 
leading features of foundation methods prac- 
ticed in this country—except, perhaps, coffer- 
dams, of which no mention has been made. 
As a rule, coffer-dams are avoided, excepting in 
comparatively shallow waters, and where there is 
some reasonable certainty of getting a tight bot- 
tom. The uncertainty of what future trouble and 
expense a coffer-dam will develop before the bot- 
tom is laid bare, causes engineers to select some 
one of the methods previously outlined. A novel 
floating coffer-dam has been built in New York, 
that has been experimentally successful in laying 
dry a mud bottom, but no work has thus far been 
laid with it; it is simply along rectangular double 
walled caisson, with an inside court as it were, 
having sheet piling sliding in guides in the inner 
wall of the caisson, which when driven down into 
the mud or clay (it is only practicable on homo- 
geneous mud or clay bottom) acts as ordinary sheet 
piling. The caisson is sunk by filling its walls with 
water, and is rigged with steam pumps for expos- 
ing the bottom, and clearing the caisson of its 
water ballast. The ends of the caisson are mova 
ble, permitting of its removal as a whole from the 
completed work. 

Screw piles, so largely used abroad, have been 
used but Fittle by American Engineers. 

Looking to the future, it is not probable that de 


real objections on the score of unreliability, the 
difficulty of welding, and liability to corrosion, no 
longer stand in the way, many of these being now 
in course of removal, their importance being ex- 
aggerated by the employment of steel without suf- 
ficient care, or by persons prejudiced against the 
material from previous experience at a time when 
the manufacture was not as well understood 
as now, the success of the open-hearth system 
having led to far greater care in the Bessemer pro- 
cess. It now seems clear that by either process a 
large branch of the manufacture, i. e., that of ship- 
plates, is nearly perfect, and that these plates are 
turned out of a dnetility far exceeding that of the 
best iron, while the tensile quality exceeds it by 
nearly 50 per cent., and the resistance to buckling, 
compressive and torsional strains is equally in- 
creased. 

It is no longer necessary to subject them to 
annealing in order to restore their strength lost by 
percussion in punching—the less costly and 
quicker method of riming after punching to re- 
move the injured portion of the stee! being equally 
efficacious—and, so far from punching injuring 
the steel to a greater extent than it does iron, as 
has hitherto been maintained, the contrary now 
appears to be the case. , 

Through the courtesy of Messrs. Laird Bros., of 
Birkenhead, the particulars of an interesting series 
of tests, very carefully carried out, were given, 
and some of the test pieces exhibited, showing very 
striking results attained with this beautiful mate- 


mands will be made upon the skill of American rial, 
engineers for much more difficult foundation — The proceedings ended with a customary vote of 
work than has already been accomplished. and it | thanks. . 


may be many years before projects arise which will 
match those already executed in this class of con- 
structions. But be that as it may, American founda- 
tion work will long be characterized by a free use 
of timber in the form of cribs, caissons, platforms 
and piles, and a very limited use of iron, pneuma- 
tic processes or coffer-dam work. in which partic- 
ular as was remarked in the commencement, lies 
the distinguishing characteristic between Ameri- 
can and European systems of foundation. 
1 0 


THE METRIC SYSTEM. 
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NATIONAL WATER SUPPLY. 


The annual conference, under the auspices ot the 
Society of Arts, on ** National Water Supply, Sew- 
age and Health,” commenced its proceedings on 
Thursday, 15th inst., at the Society's house, John 
street, Adelphi, London, Eng. There was a mod- 
erately good attendance. The exhibition of water- 
supply appliances and other apparatus in connec- 
tion with the conference was opened Saturday. 
The chief part of the proceedings on Thursday and 
Friday consisted in the reading and discussion of 

vapers. The first on the list was that by Mr. 

NV. H. Wheeler, C. E., of Boston, on “The Water 
Supply of Rural Districts,” in which the author 
advocated a systematic arrangements of tanks, 
reservoirs, etc., for that purpose, believing that 
such a step would be of great service to agricul- 
turists as well as to village communities. Mr. Fras. 
B. Conder, C. E., furnished a paper on “ The Utili- 
zation of the Water Supply of England;” Pro- 
fessor Ansted one on ‘‘ River Conservancy; Mr. J. 
Bailey Denton on ‘National Water Supply,” 
and on ‘Domestic Filtration of Water Con- 
served in Tanks and Cisterns;’ Mr. Robert Sutcliff 
on ‘** Abyssinian’ Tube Wells;” Mr. C. N. Cress- 
well on ‘**The Thames and its Tributaries;” the 
Rev. J. C. Clutterbuck on ‘‘The Water Supply of 
Large Towns;” the Ven. Archdeacon Denison on 
“The Supply and Storage of Pure Drinking 
Water, East Brent, Somerset;” Mr. James Lynam, 
C.E., on ‘‘ The Sanitary State of the River Shannon 
referred to Bad Regulating Weirs;” Prof. E. Hull 
on ‘* The Underground Water Supply of Villages, 

Hamlets and Country Parishes of the Central and 
Eastern Counties of England;’ Mr. J. Lucas, C. 
E., on ** Watershed Lines;” Mr. John Smyth, Jr., 
on ‘The Water Supply of the Upper Bann River, 
Ireland;’ Mr. De Rance on * Pervious Rocks of 
England and Wales;” Mr. G. Foote on ‘‘ The Water 
Supply of Kingston and Neighborhood;” Mr. J. 

Dillon on ‘* The Effects of Under and Artificial 
Drainage on River Floods;” Mr. C. Slagg, “ Sugges- 
tions of a State Record of the Surplus Waters flow- 
ing from High and Uncultivated Lands;” and Mr. J. 
Presturch on *‘ National Water Supply.” A number 
of interesting contributions on the ** Evils of Im- 
purity, and Consequent Connection of the Question 
of Water Supply and Sewage,” and ‘* Methods of 
Sewage,” with especial reference to particular 
localities and modes of procedure, were also placed 
before the meeting. On the subject of the one 
gold and three silver medals offered by the Society 
for the best suggestions for dividing the country 
into districts for the supply of pure water to each, 
the committee appointed to deal with the matter 
report that 12 papers were sent in, of which seven 
were selected as being worth printing. They are 
of opinion that none of the essays deserve the gold 
medal, and only two the silver medals. These two 
are those by Frederick Taplis and Joseph Lucas. 
The seven essays are those by the gentlemen just 
named, and by Messrs. T. Atkinson, W. H. 





From a statistical table, recently constructed by 

| M. Malarce, it appears that— 

The decimal metric system of weights and 
measures is now established legally and compulsor- 
ily in eighteen States, comprising a population of 

| 236,000,000 inhabitants. (These States are France 

and colonies, Belgium, Holland and colonies, Ger- 
many, Sweden, Norway, Austria, Hungary. Italy, 
Spain, Portugal, Roumania, Greece, Brazil], Colom- 
bia, Ecuador, Peru, Chili and the Argentine Re- 
public.) 

That it is made legally optional in three 
States having a population of 75,000,000, viz., Eng- 
land, Canada, and the United States. 

That it is admitted in principle or partially 
for customs in five States with 343,000,000 inhabi- 
tants, viz., British India, Russia, Turkey, Vene- 
zuela and Uruguay. 

That, altogether, the system is established 
compulsorily, or optionally, or in principle, in 
twenty-six states, comprising 655,000,000 inhabi- 
tants. 

| Four States have different systems, decimal 
as to multiples and divisions, but based on 
another unit than the meter. They comprise 
71,000,000 inhabitants, and are Switzerland Mex- 
ico, Japan and China. To these may be added 
some mediocre States with various systems, non- 
decimal and non-metric. It appears, then, that in 
1878 more than half the population of civilized 
States, comprising 1, 180,000,000 inhabitants, legally 
recognize the decimal metric system of weights 
,and measures. A large part of this progress has 
a in recent years.—Engineering, May 
23, 1879. 


Oe tere 
LIVERPOOL ENGINEERING SOCIETY. 


At the seventy-eighth meeting on Wednesday 
evening, the 7th inst., the President, Mr. Morgan 
E. Yeatman in the chair, a paper was read by the 
Secretary, Mr. J. Birch, on ‘‘Some recent devel- 
opments of the manufacture of «mild steel,’ and 
its applications.” 

The writer, after giving a short account of the 
newly-invented process of Messrs. Bolckow, 
Vaughan & Co., for making Bessemer steel from 
phosphoric Cleveland ores, which, if ultimately 
| successful as expected, promises to largely, if not 
entirely, supplant the manufacture of iron, pro- 
ceeded to point out with what rapidity the use of 


admirable purpose. Time alone will tell whether steel had advanced. Perring. James Birkett, 8. B. Goslin and Professor 

the only objection that can be used against the Twenty years it was scarcely in use for gen- Ansted. Each of these gentlemen makes sugger- 

system, viz., “‘dry-rot” has any foundation in fact. penelope and now the large demand forit was tions which will be found of great value in the 

The water jet has been used economically and g an amount of attention by the first metal- further consideration of the vast scheme, which 

with results for sinking piles in soft bottoms, | —— of the day that would of itself be likely to is at present but vaguely foreshadowed.—-The Jron- 
ly in the case of Tensas bridge in Alabama, | lead to existing obstacles being removed, and the monger. 
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SOCIETY OF ENGINEERS, LONDON, ENG- 
LAND. 





At a meeting of the Society of Engineers, held on 
Monday evening, April 7, in the Society’s hall, Vic- 
toria street, Westminster, Mr. R. P. Spice, President, 
in the chair, a'paper was read by Mr. Charles E. Hall, 
on ‘* Modern Machinery for Preparing Macadam 
for Roads.” After introducing the subject gener- 
ally, the author proceeded to describe the various 
machines in use in some of the leading quarries 
and other works in the United Kingdom. The 
machines were illustrated by diagrams, and in de- 
scribing them the author commenced with the 
original Blake Stone-Breaker, which was intro- 
duced into this country in 1862, and he followed 
the successive developments down to the present 
year. The author confined himself to those ma- 
chines which had been practically successful, 
and which include Blake’s improved, Archer’s 
original, Ord and Maddison’s, Smith and Rob- 
erts’, Madderson’s, Marsden’s, Archer's latest, 
Hope’s, and Hall’s ‘Multiple Action” Ma- 
chines. The points of excellence and difference 
were explained by the author. who defined the re- 
quirements of a machine necessary for the produc- 
tion of perfectly cubical machine-broken stone for 


road purposes. Particular attention was called to | 


the importance of dealing with stone in large 
quantities by an improved disposition of the vari- 
ous machines, in order to secure a better form of 
metal, with less waste than is usual under the or- 
dinary working conditions, and reference was 
made to those works where the plan had been more 
or less closely followed. The development of vari- 
ous expedients for curbing the stone was noticed, 
and the results (so far as could be arrived at) given 


of the working of each. The author stated that | 


he was unable to fix definitely the cost of produc- 
ing macadam by machinery, which should be true 


in all cases, as circumstances tended very greatly | 


to modify it. He found from authentic sources 
that the cost ranged from 25 to 100 per cent. in 


favor of machine-broken as against hand-broken | 


macadam. 
—> +0 > or ~—— 
CHAPTER VIL. 
WELLS. 

Different kinds of Wells—Shallow Wells; their Lia- 
bility to be Contaminated when in Certain Localities; 
Yield of Shallow Wells; * Drip-water”—Deep Wells 
sunk under Various Conditions; Faults—Artesian 
Wells ; London and Paris Basins; other Conditions giving 
rise to Artesian Wells; ‘‘ Blow” Wells—-Chances of 
Failure; Faults; Deep Well at St. Louis, U. 8.; Ridge 
of old Rocks under the London Basin— Yield of Wells: 
Quantity of Water Passing into the Stratum; Infiltra- 
tion of Tidal and others Waters; Line of Saturation; 
Cone Theory: United Effect of Pumping from Neigh- 


boring Wells; Means Available for Increasing the Yield | 


of a Well; Headings versus Additional Boring; How 
the Yield of Wells should be Recorded; Temperature of 


Well Water— Well Sinking: Excavating; Form of Well | 


and Headings; Materials Used for Steining Wells ; 


Method of Proceeding with the Work; Cast and Wrought | 


Iron Cylinders; Diameter of a Well; Carbonic Acid in 
Wells—!Well Boring : Chinese System and it Defects; 
Rod Systems; Rods, their Jointing, Dimensions, and 
Resistance to ‘Torsion; Boring Tools; the ‘ Miser;” Ad- 


vantages of Sinking a Well previous to Boring ; Shell- | 


pumps; Modifications in Boring Apparatus by M. Kind 
and M. Dru; Mather’s Boring Apparatus; Fauvelle’s 
System; Recovery of Broken Rods and Tools from Bore- 


holes; Wrought and Cast-Iron Bore-pipes; Cost of Sink- | 


ing and Boring.—Humber’s Water Supply. 
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THE EAST RIVER BRIDGE. 





The report of the Assembly committee on the 
Brooklyn Bridge is a rather inconclusive docu- 
ment. They report that the bridge when finished 


will obstruct vessels with masts more than one | 


hundred and thirty feet in height; or, in other 
words, that many sailing vessels will have to lower 
their topmasts in order to pass it. The question of 
the navigability of the East River, however, is a 


national and not a lecal matter; and, if thereisany | 


truth in the stories about the damage the bridge is 
going to do to navigation, the whole matter ought 
to be investigated by the United States through a 
competent committee of engineers. Such an ex- 
amination was made some years ago, and if the 
plan of the bridge bas been since changed so as to 
make the favorable report then obtained inap- 


plicable to the present structure, the same author- | 
ity should be appealed to again, The idea that 


the report of an Albany Assembly committee on 
the condos should carry any weight would prob- 
ably have never occurred to anybody but political 
‘‘ workers " who were anxious to use the bridge 
for their own purposes. Anywhere except in New 
York the construction of a great public work of 
this kind would have been placed from the first in 
the hands of competent and disinterested men, 
with authority to build it and pay for it. Under 
our system it was begun twelve years ago.and is 
not finished yet. It was to have cost $3,000,000, 
and it will probably cost $15,000,000, It was 
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started as a stock company,and then “unloaded” THE PULSOMETER.—One of the most powerfu| 


on the two cities; it is still the foot-ball of the 
politicians and the courts, the Comptroller of this 
city having within the t year endeavored to 
make a little cheap poplavies out of a refusal to 
advance the money due from the treasury for- its 
construction. Itis a curious illustration, too, of 
the barbarous condition of the public mind on 
economical questions that the bridge is from time 
to time bitterly denounced by New York news- 
papers as built wholly in the interest of Brooklyn, 
as if an additional highway between two cities 
containing each a million or so of people could 
possibly benefit one without benefiting the other. 
—N. ¥. Nation. 
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CHAPTER VIIL 


RESERVOIRS. 


Different kinds of Reservoirs--Available Capacity— 
Storage Reservoirs: Capacity; various methods and 
rules--Compensation Reservoirs—Depositing Reservoirs: 
theory, dimensions and proportions; area relatively 
with filter beds—Service Reservoirs; their various uses; 
capacity required—Natural Reservoirs or Lakes; salmon 
stairs—Semi-natural Reservoirs: theory and construc- 
tion of earth-work and masonry dams; puddle walls; 
springs on the site of the dam; outlet arrangements; 
wasteweir and byewash; syphon weir; separating weir 
— Reservoirs entirely artificial: economical proportions ; 
cost; covering; regulator—Water Towers.—Humber’s 
Water Supply. 
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Messrs. Gilbert Hubbard & Co., of Chicago, fur- 
nish the following hints on wire rope: A safe 


ultimate strength, according to speed, and to get 
| good wear from the rope. When substituting wire 
| rope for hemp rope, it is economy to allow for the 
| former the same weight per foot, which experience 


| onstrated that the wear increases with the speed; 
| it is therefore better to increase the load than the 
|speed. To preserve wire rope apply raw linseed 
oil; or, mix with the oil, Spanish brown or lamp- 
| black. In no case should galvanized rope be used 
| for running rope. Steel ropes to a certain extent 


| take the place of iron ropes where it is a special | 


| object to combine a with strength. But 
{in substituting a steel rope for an iron rcpe, the 
| object in view should be to gain an increased wear 
from the rope, rather than to reduce the size. 
Wheels, drums or pulleys for wire rope should be 
at least 36 times the size of the wire, and larger if 
| practicable, as the larger the pulley, the less the 
wear on the rope. 


IMPROVEMENT OF STEEL Ratts. —I have sug- 
| gested already that there might be an element in 
English mace manufacture which does not 
enter into the same industry in America. That 
element hes been overlooked by our producers, and 
should have their attention. The steel rails made 
| in England, and rolled on two-high trains, are bet- 
|ter for wear--the chemical constituents of the 
steel being the same—than the rails made in this 
country, and rolled on a three-high train ; not be- 
cause the train is a three-high or a two-high train, 
| but because the rail, when it is finished, is colder, 
and is left in a more condensed condition, and, 
therefore, better prepared to receive the wear of 
wheels. In other words, it is stronger and tougher. 
I have stated the fact to several steel-rail makers, 
and they heeded it not ; perhaps they will hereaf- 
ter. I am prepared to show at my works that 


this is true. and any steel-maker can test it | 


for himself in a few hours. If your train will 
stand it, roll your rail until the scale will set, 
'and you will then make better rails than the 
|English. That rails rolled as I direct will and 
do last longer than those made and finished hotter, 
I am fully convinced, and Iam equally sure that 
the reason therefor is the one I have given. Ido 
not believe that the English rail-makers understand 
this, and that they continue to use the two-high 
train and hold back the work for a purpose. Ido 
not believe they know anything about it : but my 
idea is, that they have used the two-high train for 
reasons set forth in a paper read, I think, by some 
eminent manufacturer before the Iron and Steel 
Institute of England a few years ago, and which 
Mr. Holley answered at the time. Were I a rail- 
road manager, I would have all my rails rolled for 
the last three passes in a chilled roll, with groves 
| polished, and fot them be rolled so cold that the 
_scale would set. Thus I should bring the steel to 
a condition adapted for the longest wear, the safest 
condition in which it can be left. Mr. Dudley, of 
| the Pennsylvania Railroad, has touched, I think, 
on the probable virtue of a proper process of steel 
manipulation. He is the only egg besides my- 
self who, so far as I know, ever 
| anything pertaining to the pro} 
'W. A. Sweet, in Syracuse (N, Y.) Herald. 





working load is one-fifth to one-seventh of the | 


has approved, for the latter. Experience has dem- 


r finish of rails.— 


|arguments in favor of the originality of our 
| species, and against the theory of man’s develop- 
/ment from lower species, is the trite saying, tha; 
‘there is ‘“‘nothing new under the sun.” This is 
| epigrammatic and neat in expression, but is un- 
| doubtedly only true in a certain sense, viz., that. 
when our attention is forcibly directed to any object 
| OF process, it is almost certain to be no novelty, 
| This is especially true of inventions. The course 
| of all successful inventions seems to have been de- 
| veloped little by little, here a line and their « 
jline. Lives spent on the crude idea, commercial! 
| development obtained in succeeding generations, 
| often by those to whom the early struggles in the 
| subject are unknown. So that, when at last the 
| full-fledged invention bursts on our sight, it is no 
| novelty, and but a plagiarism on the ideas of a 
| by-gone thinker. is is most generally the case 
| with almost all the specialties now largely manu- 
| factured and before us as successful inventions. 
| Frequently, although the intrinsic idea is old, the 
|mechanical modifications are so valuable as to 
|have changed a comparatively useless arrange- 
ment into a practical success. 

We had lately our attention drawn to a curious 
case in point. There isa steam pump called the 
pulsometer, which, at present, is being manu- 
factured in large numbers, and was presented a 
short while ago as one of the most startling 
curiosities in the way of pumps, which owed its 
invention to one of our ingenious American 
cousins. 

Perhaps it may surprise our readers to hear that, 
in principle, it is an exact reproduction of one of 
the first water-raising engines invented and fixed 
|in England by a Captain Savery, about the end of 
the 17th century. It is almost old enough now to 
be new. 

The principle used in both cases is the action of 
steam direct upon the surface of the water to be 
raised, by alternate suction by condensation, and 
delivery by pressure in two connected working 
chambers. All working parts are thus dispensed 
with. The broad distinctions between the old and 
new machines are these: In the old arrangement, 
the steam had to be admitted to either working 
chamber by hand, alternately, during the de- 
livery stroke, and shut off during the suction by 
condensation, The cylinders also were of copper, 
of large dimensions, and, of course, clumsy in 
arrangement. 

On the other hand, in the new pulsometer the 
two chambers are united in one casting. The 
steam is admitted to either chamber alternately by 
an ingenious steam valve, in the shape of a ball, 
rocking from seat to seat, and that is all. Other- 
wise the arrangements are identical with Captain 
Savery’s old water engine, and the action of the 
parts is the same. 

What makes the arrangement now a commercial 
success is, first, the automatic action of the steam 
valve; second, the cheapness and compactness in 
manufacture; and thirdly, the very much larger 
market now open to water pumps of all varieties 
of size and application than in old times. 

The failings which damned Captain Savery’s en- 
gine are in principal part still to be found in the 
pulsometer, viz., the great loss in economy in 
using steam directly in contact with cold water, 
and also the necessity that the steam pressure 
must increase directly with the height of delivery, 
which it therefore limits within very moderate 
heights 

Captain Savery’s engine was superseded by that 
of Newcomen and Watt, because he endeavored 
to cope with high lifts from mines, to which his 
arrangement (as also the pulsometer) was emment- 
ly unsuited. The pulsometer finds a ready market 
| now for a large number of appiications where the 
lift is low. e weak points of the machine are 
understood, and it is only attempted to be applied 
to such situations in whichit can work with 
advantage. ‘Thus the world wags”—history, 
fashion, and invention repeating themselves in 
cycles. but with an ever-progressing difference.— 
English Paper. 
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CHAPTER IX. 


THE PURIFICATION OF WATER. 
| Introduction—Various methods of purification: dis- 
| tillation, aeration, precipitation, straining, filtration-- 
| Theories of the action of sand filters, charcoal filters, 
| and “‘ carbide” filters—Filtration through natural strata: 
| filtering galleries at Genoa, Toulouse, Lyons, Perth-- 
| Filtration through artificial strata of sand 0g, ta 
| early failures at Glasgow; first filters of the Chelsea 
| Weer: Works Company; rate of filtration; filterin 
media of the Metropolitan Sven Seer oO 
filter beds; head and depth water; inlet arrange- 
ments; drains and culverts; air pi overflows, and 


nap een na iou. Gramek Weta Werks: 
Watel Worls-Leghore Water-Works— 


W: Water-W orks—Cost of filtration.—Humber’s 
Water Supply. 
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FOREIGN INTELLIGENCE. 


The Russian government has voted 250,000 rubles 
for the construction of the largest telescope that can be 
advantageously made. 


The metallic casing destined to protect the subterra- 
nean cable which is being laid down between Cologne 
and Metz weighs 60,000 tons. 


English capitalists hee prejected three different rail- 
way lines, ting miles in length, into the in- 
terior of Africa, from points on the east coast. 


Amsterdam has become an ocean port. Helder has 
hitherto been the port of departure, but the new canal 
has been built, and vessels now sail direct from Aruster- 
dam. 


Railroading is in so primitive a stage in Hungary that 
on a pig escaping from a pen en route, the trains are 
probed and the officials engage in a futile chase after 
him. 

The Bey of Tunis declined to participate in the cere- 
monies at the opening of. the Tunis-Algiers Railway, 
April 30, unless women were excluded from the com- 
pany and wine from the bill of fare. 


The distance from Paris to Marseilles is 600 miles, 
and by a new arrangement a train of the Paris, Lyons 
& Mediterranean Railway makes this long journey in 
fifteen hours, leaving the capital at 8 a. m. and reach- 
ing the shore of the Mediterranean at 11 p. m.. an aver- 
age continuous speed of forty miles an hour. 


The Italian authorities and public are awakening to 
the necessity of taking steps to ameliorate the sanitary 
condition of Rome, where the death rate is from 35 to 
86 to the 1,000 to 22in London. Such a course is 
rendered the more imperative by the growing popula- 
tion. In 1874 it was 248,000; now it is 270,000. 


An English exchange says: ‘‘ An important contract 
has been concluded with two Glasgow firms, Messrs. D. 
Y. Stewart & Co. and Messrs. Thomas Edington & Sons, 
to furnish a supply of cast iron piping for the Colombo 
water-works, Ceylon. The order amounts to about 
17,000 tons, and has necessarily been accepted at low 
rates.” 


The construction of a railroad from Tiflis to Baku, on 
the Caspian Sea, will very shortly be begun, and orders 
have been issued to execute the work with all haste. It 
is also stated that an expedition of engineers has been 
appointed to survey that part of the Armenian plateau 
lately acquired by Russia, in order to test the practica- 
bility of a railway as far as the Persian town of Rescht, 
on the southern shore of the Caspian. 


The Russian railroads are noted for gress irregulari- 
ties, and the government has appointed a commis-ion to 
investigate the subject. They are required to report 
upon the management of all railroads throughout the 
empire, to suggest means of preventing delays and irre- 
gularities, of securing order in the transportation of 
goods and baggage trains, of providing for the more 
rapid conveyance of passengers, and, in short, of so im- 
proving the roads that they may fully answer the de 
mands of the business of the country. 


A glowing account is given of the improvement going 
on in Persia since the country has been taken in hand 
by Austrian and Russian officers. Among other im- 

yrovements, the Shah is constructing a good road from 

‘eheran through Kaswin, Zendshan and Tauris to the 
Russian frontier at Dshulfa. From Teheran to Kaswin 
it is already completed. Two foreigners, who wish to es- 
tablish gas-works at Teheran arrived there some days 
ago. A company for the purpose has been formed, and 
counts the Persian Ministers of Foreign Affairs and of 
Posts among its members. 


The decline of the Clyde sbip-building trade is excit- 
ing much uneasiness. ow great the decline is may be 
shown very briefly from statistics collected by the Glas- 

w Herald. In 1874 the steam tonnage built on the 

‘lyde amou.ted to 183,144 tons, the sailing tonnage to 
69, 166, or to 252,310 tons in all, being 44 per cent. of 
the steam tonnage built in the whole United Kingdom, 
and 39'¢ per cent. of the sailing tonnage, or 43 per 
cent. of the whole. Last year the Clyde turned out 
only 131,443 steam tons and 56,678 sailing tons, while 
the total tonnage built in the United Kingdom was 8 
per cent. greater than in 1874. 


Jablochkoff, the inventor of the electric light which 
has been so tho y tested and condemned as too ex- 
pensive in Paris, London and elsewhere, has brought 
out a new electric lamp, from the construction of which 
it wouid seem that he has abandoned the voltaic arc 
and joined the admirers of the incandescence principle. 
His new construction simply consists of a bifurcated 
holder, between the two arms of which a small strip of 
porcelain is clamped. Below it is an induction coil. A 
small strip of metal is attached to the lower portion of 
the porcelain plate. The incandescent porcelain, it is 
claimed, yields a beautiful, subdued t, while at the 
same time it is but slowly consumed. 


_ The experiments with the Jablochkoff candle, at Bil- 
li te, the celebrated fish-market of London, were a 
complete failure. The t was literally too good. 
B at Billingsgate being between 3 and 4 o'clock 
in the morning, most of the bargains between the sales- 
men and their customers being made by gas-light. In _ 
the vivid rays of the electric it soles that w have 
fetched a shilling a pound by gas-light looked poor at 
sixpence, while turbot fresh the sea looked a week 
old. So there was a general outcry. The copious and 
ornate dialect of the locality was enriched by a number 
of notable additions, there were threats of a revolution 
by the “‘ bummarees,” as the fish salesmen are called, 
and the was finally forced to banish the 
electric and restore the gas. 

The mineral wealth of Great Britain is shown by the | 
fact, as officially stated, that the product of coal was, in | 


| plied that city from the 
ie. 7 
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1877, 134,610,763 tons, as against 133,344.766 tons in 
1876 ; of iron ore, the product was 16,692,802 tons, 
against 16,841,583 the previous year ; lead ore, 80,850 
tons, against 79,095 in 1876: tin ore, 14,142 tons, 
against 13,688 in the year before ; copper ore, 73.041 
tons, against 79,252 in 1876 ; and salt, 2,735,000 tons. 
The total value of minerals and metals obtained from 
the mines, etc., of the United Kingdom in 1877 reached 
£68,281 ,405—viz., £18,742, 960. the value of the metals ; 
£47,113,767, coal; and £2,424,679 minerals, earthy, 
not reduced, together with the value of salt, clays, etc. 
But the great item in these returns is the vast quantity 
—6,608,664 tons—of pig-iron, of the value of more than 
$80,000,000, and it is estimated that, in the manufac- 
ture of this metal, between 15,000,000 and 16,000,000 
tons of coal were used. 


An official report from Sumatra states that frequent 
disturbances of telegraphic communication are caused 
in that island by elephants. During the three years 
1875-78 there have been sixty serious interruptions 
traceable to this cause. Asan instance, the report says: 
“On May 25, 1876, the Mnara-Dura-Lahat line was 
completely destroyed for a length of three pauls, and 
the wires and insulators were hidden away in acane 
thicket. Allthe repairs executed during the day were 
regularly destroyed by night, and this for three nights 
runving.” Besides the systematic hostility of the ele- 
phants, the numerous tigers, bears, and white buffaloes, 
make it both difficult and dangerous to keep ar efficient 
watch on the telegraph lines where they pass through 
thick jungle. Both the greater apes and the little 
monkeys seem to regard the lines as set up for the pur 
pose of affording them the opportunity of practicing 
special gymnastic exercises, swinging from the wires, 
breaking them and carrying off the insulators. 


The idea of cutting aship-canal through the Isthmus 
of Panama is at least three and a half centuries old. 
Philip I. of Spain had a route carefully surveyed by 
some Flemish engineers, but never pushed the matter. 
Peter Heylin, an English writer, in a geographical 
treatise, published in Oxfordin the early part of the 
seventeenth century, observes that ‘‘many have motioned 
to the Councell of Spaine the cutting of a navigable 
channell through this small Istmus, so to shorten 
our common voyages to China and the Muluccoes. But 
the Kings of Spaine have not hitherto attempted it, 
partly because if he should imploy the Americans in the 
worke, he shou! loose these few of them which his people 
have suffered to live ; partly because the slaves which 
they yearely buy out of Africa doe but suffice for the 
mines and sugar houses ; but principally lest the passage 
by the Cape of good hope being left, those seas might 
become a receptacle of Pyrats.” And he gravely argues 
asa concluding reason why the canal had never been 
constructed, that God is *‘ not pleased at such proud and 
haughty enterprises.” 


The mortality of London has been radically lessened 
by the attention paid to sanitary preventives. The 
opulation of this greatest city of the world is, includ- 
ing the suburbs, over 4,500,000, and its area is 122 
square miles, so that the density of population is 29,322 
people to the square mile. The low rate of mortality, 
if we take its denaity into consideration, is even more 
striking than its magnitude. The mortality should be 
35.2 per 1,000, were not special systems of drainage 
and cleanliness in use by which the mortality in the 
years 1874-78 is reduced to 22.8. The consequence is 
that the deaths are as low as 83,695, and the births 
being 129,184, the registered births exceed the deaths 
by 45,489, which exceeds the estimated increase of pop- 
ulation (43,693) by 1,796. The density of the popula- 
tion is continually increasing. While in 1842 there 
were 16,367 persons to a square mile, there were 
28,602 to a square mile in 1876; and that alone 
would cause an increase of mortality, which would, ac- 
cording to the law that has been deduced from the re- 
turns for all England, raise the mortality from 24.5 in 
1840-44 to 26.2 in 1874-78. Thus the deaths should 
have been at this rate 91,423 a year in the five years, 
1874-78, whereas they actually were 79,245. This 
may be fuirly ascribed to sanitary improvements. In 
1840-45 the water supplied to London was taken partly 
from the Thames at Hungerford Bridge and Battersea, 
where it was mixed with the sewage of London, while 
in 1874-78 it was taken from the Lea, the New River 
and the Thames higher up the river, beyond the sewer 
contamination. The great system of sewe has been 
carried out in its main outline, and the whole of South 
London has been drained. All this has reduced the 
mortality from 2.62, the corrected rate, as has been 
shown the increase of density would imply, to 2.28 per 
1,000; so 12,178 lives are saved annually. 


GENERAL INTELLIGENCE. 


We solicit and are atways 
umns any items cf interest tha 


GAS AND WATER. 
The Albany (N. Y.) Gas Company is said to have paid 
a dividend of thirty per cent. this year. 


The Lyons (Iowa) Mirror suggests a main to connect 
the water-works of Clinton with Lyons. 


A company has been organized at Middletown, Conn., 





— to publish in these 
may be furnished us. 


| for the manufacture of a new electric light. 


The Niles (Mich.) Mirror says that water will be sup- 
Barron Lake Works within two 


It is stated that the water-works machinery at Lake 
View, Il., pumps nearly as much land as water, and 
steps are at once to be taken to remedy the cause. 

The Holly Manufacturing Co., ot Lockport (N.Y. 
have been supplying new machinery for the Coving- 
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ton (Ky.) water-works 


It was to have been set in place 
during the past week. 


The Evening Telegram of this city says: ‘* Delhi has 
the model village water-work of the State. The water is 
supplied from a mountain brook and distributed about 
the village through four miles of pipes. 


The Niagara Falls Prospect Park Company has con 
tracted for an electric light machine, and intends to lo 
cate the lights in such position as will enable them to il 
luminate the great cataract on a magnificent scale. 


The special election, held in Monticello, lowa, on the 
26th inst., to decide the question of issuing city bonds 
for the erection of water-works, resulted in favor of 
the measure by a vete of nearly four to one. 


The Bodie (Cal.) Chronicle advocates the construction 
of water-works in that city for fire protection, and says 
a responsible party offered to build a reservoir on an 
adjacent bluff and place a main pipe the length of the 
principal street for $4,000 


The reservoir for the new water-works at Richfield 
Springs, in this State, now being constructed, will, it is 
stated, be completed next month, and will easily carry 
water to the top rooms of the highest hotel. It will be 
fed by springs in the Waiartha Mountains. 


The Committee on Water-Works of the City Council 
of Toronto, Ontario, has granted permission to the man 
ager of the works to visit Montreal, Rochester, Buffalo, 
Cleveland, Detroit, and Chicago, for the purpose of get 
ting information to assist him in the proposed extensions 
of the Toronto water-works system 


Mr. Thomas A. Edison writing to the Fulton (N. Y.) 
Fatriot, says: “Il have nothing new at present to com 
municate regarding the electric light, Dut the whole 
subject will go through the ‘press mill’ ere long, as I 
am just now rounding up the corners, and expect ina 
short time to show the unbelievers something that will 
make them doubt no longer.” 


The Shelton (Conn.) water works are under contract. 
The site selected for the reservoir is on a brook, which 
will furnish an abundant supply, of the greatest purity, 
for the village for many years to come. The erection 
of two dams within a very short distance of each other 
is possible. Only one will be built at present. This 
will pond nearly 3,000,000 galions of water 


The Des Moines (Ia.) State Register has the following: 
“The Keokuk Water-Works, and the street sprinkler, 
Mr. Hayes, are having a little war. The company 
claims that Hayes didn’t pay up, and dug down and cut 
off the water from his pipes. Hayes got on his muscle, 
and dug down and turned the water on again. The 
company dug some more, cut off the water and then 
dug out and commenced a criminal action against 
Hay es” 


At a meeting of the Water Committee of Pittsburgh, 
Pa., on the 4th inst., a sub-committee appointed to ascer 
tain if it is necessary to run both the old and new water- 
works, reported that they had found that the new water- 
works have sufficient capacity to furnish water for the 
whole city and two or three other cities besides. But 
the trouble is that there is not sufficient pipe connection 
from Hiland reservoir with the city, and it will take 
about #50,000 to make this connection. 


At the last regular meeting of the Urbana (O.) Water- 
Works Company, onthe 29th ult., the following officers 
were elected for the ensuing year: President, T: T. Flag 
ler, of Lockport, N. Y.; Vice-President, J. H. Ayres, of 
Urbana; Secretary, F. Houston. Directors: T_T. 
Flagler, Joel Read, J. H. Ayres, James Taylor and F. 
Houston. Appointments: L. C. Hovey, Superintendent; 
Samuel Thornly, Chief Engineer; Charles J. McDarr, 
Assistant Chief Engineer. Mr. Parrott, who has held 
the position of Chief Engineer since the opening of the 
works, has accepted a more lucrative position with the 
Holly Manufacturing Company. 


The Pittsburgh Commercial Gazette, of the 3d inst, 
says: “ The sub-Committee on Reservoirs of the Water 
Committee met last evening and instructed the City 
Engineer to prepare plans and an estimate of the cost 
for connecting the Warren Hill reservoir with Hiland 
reservoir. The Mechanical Engineer was also instructed 
to prepare plans for engines, with the probable cost of 
the same. Although the Herron Hill reservoir has been 
completed for some time it has never been utilized. 
There are several high localities in the city, therefore, 
which are without a water supply, the Herron Hill 
reservoir having been constructed for their benefit. The 
water will have to be pumped from Hiland reservoir to 
Herron Hill.” 


Ata meeting of the City Council of Des Moines, Iowa, 
| on the 2d inst., the Des Moines Water Company re 
sorted in detail the cost of their works to May 31, 1879. 

otal cost reported June 1, 1878 .. - $314,880.57 
Total cost putting in new extension, and loss for 

the year in running the works... ; 11,649.48 

Total construction account ram $326,520.05 

The expense of operating the works from June 1, 1878, 


to June 1, 1879, is as follows : 

Paid for fuel...... be saiiee $2,179.20 
“ interest . 33,080.46 
“ extensions TILA 

Miscellaneous items 3,669.99 

Salaries . . 8477.05 
Total , . $51 562.21 

Water rents received during the year $42,912.73 


The great tumnel for the permanent water-works at 
Baltimore. Md., 6°; miles in length, is progressing rap- 
idly toward completion. There remains but 1,600 feet 
to be finished out of the entire length. The tunnel com 
mences at the Great Gunpowder River, and runs per 
fectly straight, with an inside diameter of 12 feet, to 

} take Montebello, the receiving reservoir. There are 15 


| shafts along the line, from 2,000 to 3,000 feet apart and 
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from 50 to 3800 feet deep. 
difficult and successful engineering feats that 
has been performed since the commencement of 
the tunnel was accomplished a few days ago by Mr. C. 
O. Swann, the Resident Engineer. It was the union of 
two headings between shafts 3 and 4, the most of which 
was done by Thos. McCabe, contractor. Shaft No. 3 
was 276 feet deep, and shaft No. 4, 300 feet, being the 
two deepest on the whole tunnel. The distance apart 
was 2,100 feet. The center line was so exact that it 
struck a plum line. In the level there was no — 
difference whatever, and measurement varied only one 
inch between the surface and the tannel measurement. 


The entire work will be completed in about twelve , 


months, 


The committee appointed at the last town meeting of 
Brovkiine, Mass., to examine the cause of the alleged 
impurity of water supplied from Charles River, and in- 
structed to obtain the advice of an engineer (for which 
$500 was appropriated) in reference to some means for 
removing the difficulty, have consulted General George 


S. Greene, Civil Engineer, of New York, and have just | 


issued a supplementary report, embodying his views on 

the subject. Mr. Greene thinks that the plan of 
removing the pumping station to Cow Island more 

advisable than that of laying a large (24-inch) 

pipe in place of the present wooden conduit, the pros- 

pect of a large contingent expense not being so strong, 

though the first cost of the removal of the station is 

estimated at %35,635, against $14,045 by the other 

plan. In concluding, be says all the water desired 

can be obtained by extending the galleries at a lower 

level on the available filtering ground on Charles 

River, near Cow Bay; that to secure a good supply it is 

necessary to place the pumping station on Cow Island, | 
near the filtering galleries, and at as low a level as | 
will place it in safety from the flood water of Charles | 
River. The committee recommend that the sum of | 
$35,000 be appropriated for moving the works | 
on to Cow Island, this sum to be taken from the | 
taxes of the present year for a sinking fund. A town | 
meeting will be held next Wednesday evening to con- | 
sider the matter. 


A town meeting was held in Watertown, Mass., last | 
Monday evening, to consider the question of the intro- | 
duction of water. The report of the Water Committee, | 

weviously appointed, was submitted and accepted. 
‘he report stated that the committee had made a propo 
sition to the adjacent city of Newton to supply and lay 
the water pipes, keep them in repair, and supply the 
town at the schedule rates of that city, the city to col- 
lect all water bills and pay over to Watertown one-half 
of all receipts, retaining the other half in payment for 
the water. The committee of Newton declined to enter- 
tain this proposition and wished to supply by meter, 
chargirg such rates as were decidedly unsatisfactory. | 
The committee next sepeen and received from the 
Legislature a revival of the act permitting the town to | 
take water from Kendall's Pond or Charles River. | 


| 


Under this plan the Holly Manufacturing Company, of | 
Lockport, N. Y., had agreed to furnish a supply of 

2,000,000 gallons daily, with compound engines, boiler, 
engine and boiler-house, brick chimney, etc., for $25,000, 
and subsequently had made another offer reducing this 
amount $10,000. This was exclusive of the cast-iron 
pipe, the estimated cost of furnishing and laying twenty- 
four to twenty-five miles of which would be about 
$134,000. The features peculiar to the Holly system | 
embracing direct pumping into the mains with- 
out the use of a reservoir and an efficient fire ser- 
vice dispensing with steam fire-engines, were alluded to. 
The Corliss Steam Engine Company, of Providence, 
R. I., submitted a - yposal to construct a pump, build- | 
ing, pump-well and reservoir of five million gallons ca- 

pacity, at $45,000. R. D. Wood & Co., of Philadelphia, | 
submitted an estimate for the works complete of 

$108,000, and H. R. Worthington, of New York, a par- | 
tial estimate, including engine, boilers and all pumping 

machinery, for $9,000, A proposition was also under | 
consideration by the Boston Water Board, but such | 
water would also necessitate the construction of a reser- 
voir. The construction of a reservoir would give an 
efficient fire service over a large portion of the town. | 
Another proposition from Newton stated that it would | 
furnish the water at schedule rates, inspect the pipes, | 
ete., which are to be laid to its satisfaction, to collect all | 
bills and to retain 60 per cent. of receipts and a hydrant 
charge of 828 per hydrant at the rate of one to each 350 
inhabitants. The committee unanimously recommended 
the procuring of a supply of water from some source at 
the present time, the passage of the »ct giving them the | 
privilege, and that Charles River be selected as the | 
source. An exhaustive discussion of the whole subject | 
ensued upon the submission of the report and the meet- | 
ing was adjourned one week for further action. 

nies lignite 


STREETS, DRAINAGE, ETC. | 
The Mayor of Newburyport, Mass., has just contracted | 
for square Cape Ann granite stone for the first street | 
paving in that city. 





rhs . oy as | 
While several men were engaged in building a sewer | 


in Buffalo, N. Y., on the 31st ult., the embankment gave | 
way, burying a laborer, and when’ extracted in about | 
twenty minutes he was dead. The sewer passed through | 
a vein of quicksand and was eight feet deep. 


At Detroit, Mich., on the 3d_inst., Judge Brown, pre- | 
siding in the United States Circuit Court, decided the 
celebrated Phillips patent suit against the city of De- | 
troit, Mich., which has been pending for three years. | 
The suit was brought by Robert C. Phillips and others, | 
of Cincinnati, claiming royalty for certain round cedar | 
block pavement which had been laid there, and on which | 
Phillips claimed that he had letters patent from the | 
United States Government. The amount involved was | 
$50,000, and the decision, which was adverse to the 

plaintiffs. affects all the leading cities of the country 

where the pavement has been laid. 


One of the most 
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with sickness traceable 
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continual discomfort prevailing, 


& 


j 


F 


parties most interested will wait for the city to | 


out costly general measures, thi thus to abate 
private ph tomo Asa rule, a smell. in 

means something wrong locally, and’ should be stopped | 
inaday. The examination of house drains made by | 
_the Boston Board of Health, which aimed at the discov- 
ery of leaks by the use of strong smelling volatile 
shows that more than one-half of the Boston drains ( | 
the proportion would probably not be less elsewhere) are | 
defective from want of tightness. 


In the Boston Common Council, on the 29th ult. the 
Committee on improved sewerage, in compliance with 
the order of the City Council ay 13, 1879, sub- | 
mitted the following detailed statement of the ex 
incurred in constructing the work under their eee, 
together with other information asked for in said order: 


Preliminary survey and borings.................. $25,214.22 | 

Engineering and engineering expenses........... 31,252.35 
ee Le ne SEER EEE OT eee 10,420.89 

Construction—Payments upon contracts, inspec- 

Ce, SR SO AO. 6. dan. 0 < dnt viewes 2 Staweikwns 287,275.35 
Construction—Payments for days’ labor and ma- 

Cs iinscg 6 Go he ches Chub obuh Sadao is — choad omaene 150,274.05 
Damages (land, water and sewer)................. 34,682.50 
CE GE «oo nina eo. 5.c00 Ghonkeysadabaseacskeee 6,430.70 
Office rent, furniture, advertising, printing, etc 5,816.90 


Expense of committee, team-hire, etc. ($443): 
City Engineer's trip to Europe ($1,551.59); 
designing engines ($719.48); soil-water tests 
($1,371.50); popular loan, engraving, etc., 
(1,458.80) ; 5,544.37 

Total expenditure to May 8, 1879........... $556,911.33 


Tabulated statements were also given showing the 
price of construction by contract and by day’s labor, 
and in response to a request to report the opinion of the 
City Engineer, Jos. P. Davis, as to the difference of 
work by contract and day labor the Committee pre- 
sented a communication received by them from him 
in which he says: “My opinion is that there 
is very little choice between work done by con- 
tract, under carefully written specifications and 
competent inspection, and that done by day la- 
labor under an intelligent superintendent, who is un- 
trammeled in the selection of his men and materials. 
Sound and durable work may be obtained .under either 








| system. When, however, the character of the work is 


such that clear and full specifications for it cannot be 
drawn, my experience has been that, under good man- 
agement, the better result is obtai by day labor.” 
In this connection we notice by the Boston 
Journal of the 5th inst., that the Committee on Im- 


| proved Sewerage held a meeting Wednesday, and voted 
| to advertise for proposals for building section four of 


the main intercepting sewer; and also authorized the 
City nine. to complete the continuation of said sec- 
tion by day labor. 


BRIDGES. 


The Philadelphia Bridge Works of Cofrode & Saylor 
any shipped 10 spans of iron railroad bridge to 
‘uba. 


The Wrought Iron Bridge Co., of Canton, Ohio, has 
= contract for the construction of two iron bridges at 
lorence, 


The New York Central Railroad Company is about to 
build a new bridge over their tracks on street, in 
Rochester, N. Y 


The contract for an iron highway nn 90 ft. 
over Gunpowder River, near Phoenix, “., Savion 
awarded i” Gilbert & Nelson, of Chambersburg, Pa., 
for $1,541. 


The Pittsburgh Bridge Co. has been awarded the con- 


tract for the iron superstructure of a way bridge 
over Turtle Creek, on the line between a 
Westmoreland Counties, in Pennsylvania, for $1,250. 


The Columbus Ohio State Journal of the 2d inst. says: 
“The plans and specifications for several bridges to be 
let for contract by the County Commissioners have been 
placed in the Auditor’s office, where contractors can ex- 
amine the same.” 


The —— State Senate on the 28th ult. passed a 
joint resolution amending the Constitution so as to au- 
thorize the city of Detroit to raise money to construct a 
bridge or tunnel across the river at Detroit, amount not 
to exceed one per cent. tax valuation. 


The annual report of the Atchinson, Topeka & Santa 
Fe Railroad Company for 1878 shows the total 
charge to the account of re and renewal of bridges 
is $86,635.40. An increase in this item of expenses 
may be expected the coming year, as there are several 
important structures needing renewal. 


C. V. Pendleton, C. E., of Norwich Town, Conn., has 
recently contracted to construct five spans 
bridges, the shortest = being 35 feet in 
the longest 160 feet. In connection with the latter 
will also build the abutments and masonry thereof, and 
has also contracted to do the grading of one and 
half miles of new highway cumnacted with it. 


In our last issue we gave in this column a list of 
bids received for the construction of aniron bridge 
Derby, Conn., for the New Haven, Derby & 
ee ee By an error of the printers the 
of the King Iron Bridge & Manufacturing Co., of Clev 
land, O., for the work, with wooden track 
was reported at $9,042.31 instead of $6,042.31. 
error was the more apparent from the fact that the bid 
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Mr. W. H. Bradley, superintendent of the Boston | 

aulcalion tothe city guverumauhonpee | 
time ago, said: ‘‘ The number of drains leaking under | 
houses and into foundation walls is very large; it is | 
, almost certain to occur with every house upon made | 


land, and is always sae owners and parents till 
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ofthe same for the work with i trac 
stringers was $7,025.40. —_ 


—— eee —-- 


Three Elevated Railway Companies are “ organiziny” 
in Chicago. 


The survey of the Grand Trunk & Wabash Indepen: 
ent line from Detroit to Toledo is proceeding. 


An exchange says: “The Canadian manufacturer. 
—— — Lorne is having his palace-cars built i: 
roy, N. Y. 


ee eaation the construction of a Grand 
nion Railway r depot. One roposed is 
for a building B00 feet in length and EE tock in width, 

A Winnipeg, (Manitoba) dispatch of the 4th inst. says: 
“ The Sek cod oe Section B of the Canada Pacific Rail 


way has been turned. One hundred men are now at 
work. 


Sipe arrived at Victoria, British Columbia, on 
the * ult, to explore for a line of railroad through the 
Peace River country. It is claimed that a line through 
that section would be 650 miles shorter than any other 
continental line now under way or projected. 


Canada has invested in railways $257,042,705, of 
which $85,574,481 has been contributed by the Govern- 
ment and the municipalities. The aggregate net profit 
of the business done on all the lines for the year ending 
June 30, 1878, was only $4,419,925, or less than 2 per 
cent. on the capital inv 


The Northern Pacific Railroad is steadily advancing. 
It now operates a complete road from Duluth, on Lake 
Superior, to Bismarck, a distance of 449 miles, and also 
abranch in Washington Territory, from Kalama, on 
the Columbia River, to Tacoma, on Puget Sound, mak- 
ing a total length of line now in operation of 583 
miles. 


The Pullman Palace Car Company, of Chicago, is 
about to furnish four narrow-gauge sleepers—the first 
ever constructed—to run onthe Denver & South Park 

ed, between Denver and Leadville. A contract 
has also been closed for furnishing the road with all the 
palace sleeping-coaches desired, for a specified term of 
years. 





MISCELLANEOUS. 


The Troy (N. Y.) Steam Hea Company expect to 
have their works in operation, and to be able to furnish 
steam for heating purposes and power, by the first of 
September next. 


The American Manufacturer, of Pittsburgh, Pa., 
cs: ‘*The Atlas Works, E. R. Hugus, proprietor, are 
ing a large number of orders for the Rider patent 
te bars, both for stationary and locomotive boilers. 
‘his grate is highly commended for its fuel-saving qual- 
ities and ease and simplicity of handling and manage- 
ment. 


Dubuque, Iowa, is to be heated by steam—on the Holly 
plan. company has been formed, with a liberal 
amount of stock for that purpose. The Davenport 
Democrat in noting this fact says: ‘‘ The time is coming 
right ogee | when city heating steam will be as com- 
mon as city lighting by gas. ere is nothing more 
nat te there is money in it to the companies and 

consumers.” 


The largest block of granite ever cut in the United 


States has recently been taken from the qoery at Vina!- 
haven, Me, It is fifty-nine feet long, five feet and a 
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to 
$1,700 to blast it and move it to the shed w 
be finished. It is to form the shaft of the monument to 
Gen. Wool, to be erected at Troy, N. Y. The shaft, with 
— base stones, will form a structure about seventy-five 


a ten years of work upon the Sutro Tunnel 
in Né , the lives of the operators have been carefully 
Eien place. Darius ths boriag of tbe Houses Tunnel 

n oosac Tunne! 
186 musa arete and the accidental deaths in the 
St. Gothard Tunnel have averaged one a day, and in the 
Comstock one a week. The low rate of accidents in 
cutting the Sutro is attributed to the strict system 
under which the work has been carried on. The con- 
tempt which is bred of familiarity is the real cause of 
most explosions. 


The oo es an. Senne Pa in 
length, being narrow, winding way iver 
through ite, the walls in many to the 
height ne'3,500 feet. This eek hound cede 
was discovered by the Spanish missionaries as early as 
1642. From that time it is not known that any animal 
life through it until the summer of 1870. Re- 
cently a train of cars on the Atchison, Topeka & Santa 
Fe Railroad made the passage. Along the palisade that 
forms the northern of the gorge, and about 


boundary 
ten teet above the boiling waters, the engineer has carved 
a road-bed. " 


The Cleveland Herald says: “An a evi- 
dence of the improvement in business, 
growth of the railwa ineoesl, fo given 
Eastern loseenotlve-teuliding estab- 
lishment se Semon Bett wren forty-five 
locomotives each 300 and 
about to build a large to oe it 
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GEO. H. FROST, PRopRIeTorR. 


SATURDAY, JUNE 14, 1879. 

GRAPHICAL statics has been introduced lately into 
the courses of study of the engineering schools, 
and its literature is ever increasing. There isa 
value in it, we think, independent of its practical 
applications in finding strains in trusses. 
before the mind's eye the relations of the forces 
and, strains in a clearer way than analysis can do, 
and, used in connection with analysis, each illus- 
trates and supplements the other. We can recom- 
mend Professor Greene’s book as particularly 
adapted to the use of students and as likely to be in- 
teresting and valuable to a great many bridge en- 
gineers, especially those looking up graphical 
methods for the first time. 


— 


THE Plumber and Sanitary Engineer, published 
heretoforeas a monthly, will hereafter be issued 
on the ist and 15th wf each month, each number 
containing twenty pages. The editor, Chas. F. 
Wingate, states that ‘‘ this journal was founded 
to remove the public prejudice against modern im- 


provements, and to show that where sickness is | 


ascribed to their use it is because of ignorance, 
parsimony or dishonesty on the part of those re- 
sponsible for their arrangement.” and also begs 
leave to call attention to some of its features—the 


field it aims to cultivate, the high character of its 


contributors, and the good work which it has al- 
ready accomplished in discussing sanitary subjects, 
food adulteration, the electric light, and tenement- 
house reform. 


—_——-——— 

THE editor of ENGINEERING NEws will be present 
at the Cleveland Convention next week, when he 
will be pleased to meet the many kind friends 
whose personal acquaintance he has had the pleas- 
ure of making during the past two years, and he 
will be pleased to see, at his rooms in the Forest 
City House, any of the profession with whom he 
has been in such agreeable weekly communication 
in the years past. As full a report of the Conven- 
tion as it is possible to obtain will be published in 
the next two numbers of ENGINEERING NEws, and 
visiting members will assist us very materially 
if they will, as soon as possible, hand us their 
names and addresses, so as to insure a correct and 
complete list of all who attend the convention. 
There will be at our rooms sample copies of Drink- 
er’s great work on Tunneling, Dredge’s ‘‘ Pennsyl- 
vania Railroad,” and Humber’s ‘‘ Water Supply,” 
for the examination of engineers who might not 


otherwise have an opportunity of seeing and ex- | 


amining these publications. Be sure to come in 
and see us. The * latch-string is always out.” 
—_—_—=»@a————— 

BETWEEN seventy-five and one hundred engi- 
neers from New York and other Eastern cities will 
leave for Cleveland, by the Pennsylvania R. R., on 
Sunday evening, at six o’clock. Secretary Bogart 
has taken a special Pullman coach, and at time of 
going to press was very busily engaged in making 
full provision for the comfort and enjoyment of 
the whole party. The route is over the mag- 
nificent Pennsylvania R. R. to Pittsburgh, where 
the party will ~pend the day in visiting ob- 
jects of interest, between 10 a. m. and 4 
p- m. of Monday, and leaving at 4:48 p. m. 
The route to Cleveland will be over the Pittsburgh 
& Lake Erie Railroad to Youngstown, and thence 
by the Atlantic & Great Western Railroad, arriv- 
ing in Cleveland about 10 p. m., Monday night. 
As announced in last week’s issue the head-quarters 
of the Society will be at the Forest City House, 
Cleveland. The convention meetings will com- 
mence about 10 a. m. on Tuesday. Some very in- 


It puts | 
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teresting papers will be read and discussed, and 
any parties who wish to get the full benefit of 
these will need to be early in attendance. 

Poe mS oo em ° 


CHAIN CABLE TESTS. 





CONCLUDED. 

‘3 ‘ 

The question of the crystallization of iron by vi- 
bration or otherwise, is a subject that has been 
very much discussed by engineers and experts who 
have arrived at very different conclusions among 
themselves. The Committee on Tests therefore 
considered that any data upon the subject 
which they could obtain would be of value. In 
their report, they mention that only one un- 
mistakeable resistance of crystallization was 
met with, and that this was probably produced 
by alternations of severe stress, sudden strains, 
recoils, and rest. That case was the connecting- 
rod of the chain prover, which was five inches in 
diameter, had been in use 40 years, and had, during 
this period, been frequently subjected to stress up 
to 250,000 pounds, with recoils produced by rup- 
ture of test-pieces. It parted one day at less than 
200,000 pounds stress, and the surface of the frac- 
tured ends showed well defined crystallization, the 
facets being large and bright as mica; the ends 
having become injured by rust, the bar was again 
broken by impact at a point distant over a foot 
from the first fracture and the same crystallized 
appearance was found. 

The appearance of this fracture is illustrated by a 
heliotype drawing in the report, the original of 
which is in the cabinet of the Stevens Institute. 

The committee devote nearly 40 pages to tables, 
giving the record of tests by impact. The formu- 
la used to estimate the energy of the blow delivered 
by the impact, however, was 


wv? 
E=— 
29 
in which w is the weight of the hammer in 
pounds; v is its velocity in feet; g is gravity tat 
Washington, 32.153); E is energy in foot-pounds. 
|In this case E was equal to 3,000 foot pounds; 
v equalled 43.92, the velocity of hammer at instant 
of striking when dropped 30 feet (the friction not 
being estimated). 
The Committee state that ‘although for pur- 
poses of comparison, we have assumed that the en- 
lergy of each blow was equal to the height of drop 
' multiplied by the weight of the hammer, yet we 
cannot assume that this actually represented the 
|dynamical effect of the different blows, which 
| varied with the friction, and with the degree of 
| resistance with unchanged form, of the various 
bars tested. Still the results obtained by it have a 


value, in that, although they did not indicate the | 


jexact amount of power to resist shocks, they 
| showed very plainly that certain irons possessed 
| this power to a far greater extent than others, and 
enabled us to judge with considerable certainty 
| that certain results procured by tension-tests would 
| indicate that the bar tested, would or would not 
| be valuable when subjected to sudden strains.” 
| The Report closes with the following “ conclu- 
| sions derived from a comparison of chemical and 
| physical results.” 
| J], Although most of the irons under considera- 
tion are much alike in composition, the hardening 
| effects of phosphorus and silicon can be traced, 
and that of carbon is very obvious. Phosphorus 
up to 0.10 per cent. does not harm and probably 
| improves irons containining silicon not above 0.15 
carbon not above 0.03. None of the ingredi- 
ents, except carbon, in the proportions present, 
|seem to very notably affect welding by ordinary 
methods. 

IL. The strength of wrought-iron and its weld- 
|ing power by ordinary methods are varied more 
. by the amount of its reduction in rolling than by 
its ordinary differences in composition. Uniform 
strength may be promoted by uniform reduction, 
| but only at such increased cost of manufacture 
\that the practice is not likely to obtain. There- 


| fore, the reduced strength of lange bars made by 
ordinary methods should be i in design- 
\i machinery and structures. 

In accordance with these facts, the U. S. 
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Test Board has shown by trial the unsafety of the 
Admiralty proof-tables for chain-cable, and has 
prepared new ones, and also new tables of the 
strength of different sized bars. The Board has 
demonstrated that the tenacity of 2-inch bar for 
chain-cable should be between 48,000 and 52,000 
pounds per square inch, and of 1-inch bar between 
53,000 and 57,000 pounds, and that stronger irons 
than these make worse cables, because they have 
low ductility and welding power. 

IV. Chemical analyses, made in connection with 
pbysical tests, are indispensable to conclusions 
about either the character or treatment of iron, 
In this series of experiments the demonstration 
that strength is dependent on reduction is made 
more definite and useful by the analyses. 

V. Analyses also prove that the same brand 
of wrought-iron may be heterogeneous in composi- 
tion, and they emphasize the previously-known 
fact that wrought-iron-making processes as com- 
pared with the agg steel processes necessarily 
give an uncertain character to the former mate- 
rial, while to the latter the desired quality may be 
imparted with certainty and uniformity. 

VI. The ordinary practice of welding is capable 
of radical improvement ; the fact has been fully 
demonstrated ; the means should be made the sub- 
ject of complete experiments. The perfection of 
means for welding in a non-oxidizing atmosphere 
would seem to be the promising direction of im- 
provement.” 

Too much commendation cannot be given to this 
valuable report. It is the result of the best labors 
of several of the most eminent and best trained 
scientists of America ; it must henceforth be the 
standard of practice in this country, and it is to be 
hoped that the great benefits to be derived from 
these experiments by those interested will induce 
a continuance of them by the Government toward 
effecting which all the influence possible should be 
brought to bear. 

a+ oS] oom 
CLEVELAND WATER SUPPLY. 





(Concluded from page 149.) 

In 1875 it was decided to project the lake tun- 
nel from the shore end to the pumping works, 
and to discontinue the use of che aqueduct. This 
tunnel is 2,580 feet long and in form is oval, the 
diameters being 5!; and 6 feet. The bottom is 10 
inches lower than that of the lake tunnel at the 
shore end, and about 74 feet below the surface of 


Old River street. Work was commenced on the 


'6th of March, 1876, and completed on the 9th of 


September following. The contract was awarded 
to Jos. A. McDonell, and the work was carried on 
jointly by himself and brother, A. A. McDonell, 
the contractor for the lake tunnel. The experi- 
ence gained by both these gentlemen while build- 
ing the lake tunnel enabled them to carry out the 
work in amanner very satisfactory to the water 
department. 

The following, from Engineer Whitelaw’s Re- 
port, we publish verbatim : 

‘* The contract price for doing the work was $52,- 
500. No extras were claimed or allowed. The total 
expenditure, including all incidental expenses, was 
$52,742.66. 

‘The original estimate of the cost was $68,000, 
which was based upon the actual cost of the lake 
tunnel, allowing for reduction in price of labor and 
materials, but including expenses incurred in over- 
coming the numerous difficulties met with in that 
work. Fortunately no difficulties of a serious na- 
ture occurred to retard the progress of the new 
work, or to materially increase the expense as esti- 
mated by the contractor. Only a small amount of 
water was met with, and the ample pumping ma- 
chinery provided was allowed to lie idle fully 
three-fourths of the time. Gas was found in 
nearly all parts of the work, the greatest quantity 
being at or near the shafts. Explosions of gas that 
accumulated along the top of the excavation were 
not infrequent, but were never of a serious nature; 
the quantity of fresh air constantly forced through 
the tunnel to the face of the work diluted the gas 
so as to render it harmless. 

‘In sinking the shafts, various soils were passed 
through before reaching clay, the first layer being 
surface-soil for a depth of about five feet. Then 


' followed a layer of peat, under which was quick- 
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sand. Below this was a layer of coarse gravel, 
containing many large flat stones, and between 
this gravel and thé clay, at a depth of twenty-two 
feet below the surface, there was found a layer of 
muck mixed with sand, about two feet thick, con- 
taining many fragrants of different kinds of wood 
and matted leaves ; several specimens of coniferous 
woods, together with maple, black walnut and 


oak, some of which still retained the bark, were | 


found at this depth at both shafts. At the same 
level, in the west shaft, several fragments of large, 
well-preserved bones were found, that bore evi- 
dence of having been scoured by the action of 


sand and water. Some of them were presented to | 
the Kirtland Society of Natural Sciences, of this 


city, where they may now be seen, Water was 
found all the way down to the clay, and was the 


cause of considerable trouble in sinking the shafts, | 
but was shut out completely by sinking the iron | 


cylinders, with which the upper portion of the 
shafts was lined, about seven feet into the clay. 
* The clay, beginning at a depth of twenty-four 


feet below the surface of the ground, was at first | 
soft and yielding, but when a depth of forty feet 
had been reached was generally hard and tough, 


and would doubtless have remained in place with- 


out support until the shafts could be lined with | 
brick-work. Below the iron cylinders the shafts | 


were carried down six feet square to their full 


depth, the sides being supported temporarily by | 
oak curbing, locked together at the corners so as | 


to be self-supporting ; the centre was then located 
on the bottom, and the excavation enlarged to ten 
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tinuous bands of iron let into the stone. The four | 
| courses nearest the topare to be bound together by 
forty-five heavy iron bolts, extending from the | 
under side of the band in the eighth course of | 
stone work to the top side of a band of iron) 
extending around the topof the wall. The founda- | 
tion is to begin at a depth of three and a half feet | 
below the ordinary water line, and will rest upon | 
a bed of concrete that was put in at the time the 
crib was placed in the lake. There will also be an | 
inner wall of hard brick, resting upon a stone 


water line as the outer wall. Brick arches, having 
their springing lines upon cross walls, are to be 
built between the outer and inner walls, The 
| haunches between these walls are to be filled to a 
level with the top of the arches, and the whole 
will then be covered with concrete and finished 
smooth, to form the main floor of the building, 
which is to be twelve feet above the water line. 

‘* The space below the floor will be divided by cross 
walls and piers supporting the floor, and at a height 
of two and a half feet above the water line there is 
to be a rough concrete floor, forming a basement 
accessible from the main floor. 

‘* Comfortable rooms for the crib keeper are to be 
fitted up in the space between the outer and inner 
walls, on the south and westerly sides of the build- 
in 


e The form of the outer wall at its base is such 
that when ice is moving against the crib it will 
| rise sufficiently to keep it constantly broken up, and 
thus relieve the building from the enormous pres- 





foundation, beginning at the same depth below the | H 








brick masonry, advancing upward in sections of moving fields of ice. 
about six feet at a time, the curbing beingremoved| “ The roof is to be of boiler iron, put together in 
only as fast as necessary for enlarging the excava- | such a manner as to allow for expansion and con- 
tion. The clay throughout the whole tunnel was | traction. That portion of it extending from the 
of the same formation as that met with under the | base of the lighthouse tower to the outer wall is 
lake, with this exception, that more and larger sand | *° be fastened down by irons built into the brick 
pockets were found near the east end than under | #"ches immediately under the roof, which arches 
the lake, These caused a good deal of annoyance | #?e to be similar to those under the main floor. 
and expense to the contractor, by the softmaterial, “~ The lighthouse tower will rest upon and be fast- 
dropping in beyond the line of excavation, when | ened to the top of the inner wall, and will be built 
not supported, the contract requiring all such | entirely of iron. The lantern will be fifty feet above 
cavities to be filled with masonry at the expense | the water line, and will contain the Fresnel light 
of the contractor. | now used.” hoe 

“Work was carried on from both shafts at the | The work of building wae commenced early in 
same time. From the west shaft two gangs of | May, 1877, and continued till Nov. 1. ; It was re- 
men were pushing the work in opposite directions, sumed in the following season and carried through 
one of them towards the shore shaft of the lake | t© completion. ; 
tunnel, while the other gang was working eastward | From the report of the engineer for the year 
to meet the work advancing from the easterly |ending Dec. 31, 1877, we learn that to that date 
shaft. The two parties working on the same line | there had been laid pipe of all sizes 107 miles and 
met at a point twelve hundred and eighty and one- | 5,007 feet. 
half feet west of the east shaft, or seven hundred) The total number of water meters in use at the 
and ninety feet east of the west shaft, the total "dof 1877 was two hundred and forty-eight ; the 
distance between the two shafts being two thou- | number added during the year was eighty. The 
sand and seventy and one-half feet. The distance number of each size is m8 follows : 
from the west shaft to the shore shaft of the lake | Figs Rs seach ees =< eae = 
tunnel is four hundred and eighty-seven and one- | BO. Judes. asabaeesdoces Ge 3 i $ 
fourth feet, making the total length of the tunnel | Total 248 


eee eee eee eee eee Pee ee eee eee eee eee eee eee eee 


from the south end of the lake tunnel to the east These have been supplied by H, R. Worthing- 
shaft at the pumping works, two thousand five | ton, of New York City, and the Union Water Meter 
hundred and fifty-seven and three fourths feet, Co., of Worcester, Mass. There were 817 hydrants 
which, added to the length of the lake tunnel, | in use, all of which we believe were manufactured 
makes the distance from the crib to the east shaft by R. D. Wood & Co., of Philadelphia. The follow- 
nine thousand two hundred and nineteen and | ing general remarks of the engineer will be of in- 
thirty-six one-hundredths feet, or twenty and | terest ; 


sixty-four one-hundredths feet less than one and| Asthe rates charged for water for domestic and 
three fourths miles.” manufacturing purposes is a matter in which every 
Since completion the tunnel has continued to | citizen is interested, and especially such of our 
fulfill the purpose for which it was byilt without citizens as are by the nature of their business 
interruption. obliged to use large quantities of water, it will not 

In his Report for 1875, the engineer called atten- | be out of place here to refer to a report made by 
tion to the unmistakable signs of decay in the| D. Farrand Henry, Chief Engineer of the Detroit 
lake crib, which had then been in position for six Water-Works, to a special committee of the De- 
years, and suggested the preparation of plans for a | troit Common Council. Mr. Henry, after speaking 
permanent superstructure to take the place of the of the difficulties in the way of making accurate 
temporary building in use, Plans were accord- | comparisons between different cities, on account 
ingly prepared and submitted to the Trustees. | of the absence of uniformity in the manner of 
The following is a description of the structure: | making the assessments, says: ‘I have, however, 

‘The outer wall is to be of massive stone work, | as an example, calculated the assessment of a first- 
hound together in the different courses by con- | class house, having all the water fixtures by the 


feet in diameter and lined with twelve inches of | sure brought against it in the winter season by 
| 
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rates lately received from a dozen different cities, 
as shown in the table givenbelow. Of these cities, 
ten are much higher than Detroit, while only Hart- 
ford and Cleveland are lower.’ 

** Tt will be seen by the table to which he refers, 
and which is here given, that the water rates are 
lower in Cleveland than in any of the other cities 
named. 

‘* The following is the table referred to as show- 
ing the price of water per year for a family of five 
persons in a first-class dwelling in the cities named: 


DE onc oss xoceees $23.00'Chicago ............. . $34.00 
Philadelphia .... ...... 27.75 Milwaukee ......... . 34.50 
BOGE 62 csc cnteeee eee 28.25 
OO See 31.00 Louisville ........ . .. 31.50 

Se 43.50 Pittsburgh........ sce Th SO 
MI so 6 as wns «40 es 21.50 Detroit... ..... ....... 23.50 
Cincinnati ............-. 33.80 


‘* The following table shows the prices charged 


per one hundred gallons in the cities named: 
Cities. Price, Cts. Cities. Price, Cts. 
Charlestown, Mass..2 to3 (Cleveland............ 1 to 1% 
Sale: 2 to3 1ig 
1% to 4 
1 

1% to 2 
2 to4 
2 

1% to2 
2 to5& 












‘*By a recent revision of our meter rates. such 
consumers as use large quantities of water obtain 
it at a rate considerably below the lowest rate given 
in the above table—one firm having used such a 
quantity that the rate amounted to only eight 
mills per hundred gallons for the six months end- 
ing in October, and several others obtained it at 
rates varying between eight and ten cents per 
thousand gallons. It will be thus seen that the 
citizens of Cleveland obtain their water, not only 
for domestic use, but also for manufacturing pur- 
poses, at rates as low, if not lower than is charged 
in any other city using steam as a motive power 
for its pumping machinery. 

Cleveland can well afford to furnish water at 
low rates, for, of thirteen of the larger cities of the 
country, the cost of pumping water in this cily is 
the lowest. Last year (1877) the average cost of 
pumping one million gallons one foot high was 
only .06018 cents ; and during four months of the 
year, while the work was all being done by the 
Worthington engines, the cost was less than five 
cents per million gallons.” 

The Engine-House Records for 1877 are as fol- 
lows, giving only totals and averages : 





Pumpine. 
Hours. Min. Strokes. 


Worthingt.n Duplex Engines.. 302 6,995 31 3,577,812 
eae . SL 








Cuyahoga Duplex............ ‘ i : ene 
East Engine—Cornish.......... % 5 41, 
West Y Fo ieee de kaa 28 332 10 173.935, 
 cmaiaeninnnibecbadiitbbihdintiseedahanaikckGiceuiicchatraiete tlie aaa ielcaigsichisinmoan 
Coat ConsumEn. | = 
{ 7 3 Gallons of Ex 
> | 5 water ; ot 
Be F ' pumped. 65 
> : . a6 
+e ® ‘ ; 














orthington 
Duplex En- i | 
gines...... 25,200 7,983,385 8,008,585 2,220,676,360 158.570 


Duplex.... 6,600 2,825,724 2,832,304 588,317,484, 157.899 
East e | 

—Cornish . 63,400 146,600 210,000 45,510,083 158.099 
West Engine | 

—Cornish . 58,600 188,000 246,600 55,862,383)158.537 


The daily average distributed was 7,726,920 gal- 
lons ; to each inhabitant per day, 55.91 gallons; to 
each consumer per day, 142.24 gallons : 

STATEMENT OF THE TOTAL es OF THE WATER-WORES PRO- 


$2,402,354.43 





debt of $1,725,000, 
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LAKE MICHIGAN WATER. 


Notwithstanding the fact that the Chicago 
Water-Works ‘ Crib,” or inlet to the tunnels that 
convey the water to the pumping-works is about 
two miles from the shore, occasional alarm has 
been felt in that city about the possible contamin- 
ation of the water from the sewage, that by the 
action of winds and occasional currents caused by 
spring freshets or heavy rains, might be conveyed 
tothe tunnel entrance. A report on the subject 
has therefore been prepared by Mr. B. W. Thomas, 
of the State Microscopival Society, which has just 
been published. We make a short extract; for those 
who are interested in knowing just what living 
organisms exist in as pure water as that of Lake | 
Michigan ; how these organisms may be collected 
and observed, and many other facts, which only 
microscopical research can prove, the Report fully 
describes. It can probably be had by addressing the 
Secretary of Public Works, Chicago. The Report 
states : 


“Tt is known to most of our citizens that the 
water as drawn from the hydrants in the City of 
Chicago is taken from Lake Michigan into tunnels 
at the lake crib, about two miles from the shore. 
These tunnels (there are two of them) are of brick, 
one five feet, the other seven feet inside diameter, 
placed about forty feet below the bed of the lake 
at the crib, and about seventy feet below the sur- 
face of the water, and connect the lake crib with 
the north pumping works. From that point the 
largest of the tunnels is continued under the city, 
some four miles, to the west pumping works. 
From these points the water is distributed through- 
out the city in cast-iron mains. 

** About the last of August, 1878, at the close of a 
long heated, sultry term, two members of the 
State Microscopical Society and a member of the 








San Francisco Microscopical Society made in all| Mr. James E, Bell, Superintendent of the Cin- peri. oF i is Z 
: sit i Tee : BS. & F.S. HI LS. SE. Sta. Remarks. 

some twenty dredgings, some inside of the crib, | cinnati, O., Water-Works, died in that city, after an B. M. ree 
others in the lake near the crib and between the |. ila : ; aieietbinirhcnet Laing bcs bepleiiendaiiaciatil iitciiiamian 
shore and the crib, and, with the exception of a| illness of twelve days, on Monday the 9th inst. 10.552 195.497 206.049... . 1 Me. 1. 
few diatomacez, did not find a living animal or | Mr. Bell was born in Cincinnati in 1850. After) ----) 0. -- sees ee 2-82 196.73 188 +44 peaaweékca 
vee _— a - er receiving the usual common school education, he 7.01 190.04 190, 

‘* Natural waters arrang' according to their | oodw . s : sali dE cgsee banks . 2.07 203.98 +: 
chemical purity will appear as follows: River | ®™ uated from Woodward High School me 8,) °-:-.-..- aeaeer tee 
water, lake water, spring water. , and subsequently, after four years’ course, from the | onees ‘* Seeaonis. ioe 

‘* The purest known river water is that of the river | Rensselaer Polytechnic Institute, of Troy, N. Y. | 0.515 202.797 3.252 203.312 ... eye ME 
Loka in Sweden, which contains 1.25 of a grain of | He then served successively on the C.,C. & LR.) cc BAB BOORE MOS... 
solid matter in a gallon. Some other waters con-| p the Cincinnati Southern Railroad, and under |-.... 198.048 . 5.264... ... B. M. 
tain a larger proportion of solids, as follows: ; : SM machackipaa ceGbiepeiislanis sac) MME SIR less “enesy 
MRM ee ack. Colonel Merrill, of the U. S. Engineer Corps in| (71). 0... vores oe 2 9.35 198.06 195 
a dlngies icin ' <egtecncatecs +5540 20ck-s _government work. He received the appointment | *411 194840 8.472 108.201 «0 so TB. ves veces 
ans Si ebase weeyeresasveob es 3.335 | of Superintendent of Water-Works in July, 1878,| --.... ..-...--..-- se a ae Vauo'ex 
Ses scan tenneee es mrageennronryet prselcess ooo | and carried on the hydraulic work of the depart-| °°" 7/77". 7 22": 10.60 187.65 165 Tur 
East London Water Company............ 00 -......000.. 23.510 | ment in a faithful, efficient and creditable manner | ---" --"" 7°") *"" «7 TOG 18b25 198... 
Kent Wate COMPRIY esos cee #71 up to the time of his fatal illness. He leaves a 0527 oki Aish ankéio oe PR 

‘‘ The solid matter in the water of Lake Michigan | wife, to whom he was married in April, 1878. = aS ry res 8.62 195.99 200 oa 
is very largely mineral, as is shown by the follow- | lish exchanges of May 30 bri | 24.005 ....... 14.892 ....... 6. . tteees 
ing chemical analysis of one United States stand-| . eee the aa a oo c prt a oe aby vies y= fremnaine spore thence 2° bnstesans icons naregs 
ard gallon (231 cubic inches—58,3182, grains) of the | ™te4igen Poomsate Fo es Dae cc: 4... ssh aek <ivahecen vidn-+ sitecanoes Sate 
water of Lake Michigan as analyzed by Drs. Blaney | Africa, of Mr. William Froude, F. R. S., whose | =——————— a 
and Mariner : name has become, as it were, a household word; To explain abbreviations: 

NN SEES 05 Attn 0:6 tdind-v Sedge meee Kista 2727 | among all those who are interested in the higher | B. 8S. denotes Back Sight. 
™ MM sn atadch« <a tawiusecoesiccesoj asec We 4 , | Fs. F 1 
Sulp hurie acid. CMe nies cos Nid eb ce kihape tas. oace obs "024 branches of naval architecture, and indeed to all} 1s.“ Intermediate Sight. 
ChlOtiner stn sersssssscssscsasszsessesuiiasels' Jit! ‘goag| Who are concerned in the development of the) f'p  Tuming Point 
Gaia ebukn ow neatss eOGk vas chic ban eqehs ues ceneestasses .3512 physical sciences. Mr. William Froude was the | B. M. ne Bench Mark 
Saree LON iaa cane ARadanstcemeasnns nb soqnaey 2.4 ’ : | on. * rface Elevation. 

iene EGS SAMs scan EORMEEAEL Cdds'so0. jnceesee “6580 son of the late Archdeacon Froude, of Darlington, | Sia “ Station. ee 
ie of ee — eerie +> anaes near Totnes, and brother to the well-known histo-| Among the advantages of this form are these : 


‘‘Of the mineral matter they say : ‘‘ These min- 
eral contents are not by any means to be regarded 


as impurities, so far as the use of the water as a_| 


bev is concerned ; these earthy matters are in 
fact essential to the water as a beverage, and their 
total absence, as in distilled water, would render 
it unfit for such use,” 


**What is called ‘freshness’ or ‘briskness’ of | 


water, and which is n to render it really 
drinkable, is due to and increases with the amount 
of gases held in it, but especially of carbonic acid 
gas; waters highly charged with the latter being 
——— re when agitated, like champagne 
wines, from the same cause.” 

_————- S00] oo oe 


PERSONAL. 


The Iowa State Gazette, of Des Moines, Ia., re- 
marks : ‘‘ Col. Thomas A. Scott, the noted railway 


king—emperor we should say—who has a salary gentle and unassuming manner in which he un- | being compelled to hunt up some stupid mistake. 
of $100,000 a year as President of seven railways, | raveled some of the most subtle and intri-| and then rub out and do it over again. Any 
also has softening of the brain, at which we ate | cate problems, and enunciated discoveries often method that eliminates some of the chances for 


not surprised if he ever tries to earn his salary.” 


The Philadelphia Press says: ‘Captain Eads, Froude was trained-as a civil engineer under 
whose New Orleans jetty successes make him a Mr, H, R. Palmer, a member of the Institute of 
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practical engineer preéminently worth quoting, 
opposes the route as proposed through the Darien 
isthmus, when it would be entirely cheaper and 
more feasible to take loaded ships bodily over the 
isthmus by a ship canal, with locks, constructed 


, alongside the railroad.” 


The commencement exercises of the Rensselaer 
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Civil Engineers, and afterward was for eight 
years the resident emgineer on the Bristol & Exeter 
Railway. Hethen became a member of the late Mr. 
I. K. Brunel's staff, and as such began that senes 
of investigations into the behavior of ships which 
was to bring forth such an abundance of light and 
knowledge cn subjects previously shrouded in 


| motto to be inscribed on his tomb : Aperiam ter- | 

























































almost impenetrable mystery. Mr. Froude re- 
tired from regular professional work in 1846, and 
has for many years devoted his life to the solution 
of problems relating to the rolling of ships among 
waves, to the resistance of ships, and other ques- 
tions affecting their propulsion and behavior. In 
this he has succeeded beyond the most sanguine 
hopes of his friends. If he had not reached the 
end of his labors he had at least got within sight 
of the completion of a series of investigations 
that for powers of research, delicacy of manipu- 
lation, and fertility of resource have scarcely if 
ever been equaled. Mr. Froude’s death will be felt 
as a great loss to science, and in the mechanica! 
professions it will be received with deep and uni- 
versal regret. 


CORRESPONDENCE. 


Dover, N. H., June 6, 1879. 
EDITOR ENGINEERING NEWS: 

Allow me to submit a form of book for keeping 
level notes, which I have used for many years, and 
for extended surveys prefer to any form I have 
seen. I learned it from Mr. E. 8S. Waters, an 
engineer of large experience. 

Here is a sample page: 

GUATEMALA & HONOLULU R. R 


Polytechnic Institute at Troy, N. Y., will com- 
mence next Monday, continuing three days. All 
the former members of the Institute are cordially 
invited by Prof. H. B. Nason, the Secretary, to 
participate in the exercises. At the meeting of the 
Alumni Association of the Institute on Wednesday, 
Francis Collingwood, C. E., of this city, Assistant 
Engineer of the East River Bridge, will read a 
paper. 


M. de Lesseps is seventy-four years old, but he 
looks fifty. He has a high, bold forehead, is rather 
thick set, with snow-white hair and moustache, 
and the piercing eye of aneagle. After the com- 
pletion of the Suez canal he married Mille. de 
Bragard, a very beautiful and accomplished lady, 
only forty years vounger than himself. By his 
first wife he had two sons, by his second, seven 
children, the youngest an infant. He is a member 
of the Academy of Sciences, and a punctual at- 
tendant at its weekly meeting. His studies are 
now exclusively devoted to the subject of an in- 
ter-oceanic canal on this continent. M. de Lesseps 
has selected a spot on the barriers of the Suez 
Canal for his burial place and designated this 





ram gentibus. 
tions). 


(I will open the earth to the na- 
FEB. 30, 1876. 








rian of the same name. He was educated at West-| The station and elevation of ground, the two 
minster School and graduated M. A. at Oxford, | points required in making a profile, are close to- 
where he took a first class in mathematics. He was | gether at one side of the page and adjacent to the 
also an LL. D. of Glasgow University and a Fellow | “‘ Remarks” which are necessary to explain the 
of the Royal Society. In 1876 the gold medal of the | Notes. This renders the reading of notes for 
| Royal Society was bestowed upon him for his scien- | making profile a very simple matter, and the level- 
tific researches relating to the rolling and propulsion | er can turn his book over to the greenest rod-man 
| of ships, and for his experimental investigations in to read, while he makes the profile undisturbed by 
| the same fields of thought. He was also an asso-| the fear of getting his profile marked up with 
| ciate member of Council of the Institution of Naval | turning points and bench marks, or skipping plus 
| Architects, and had won the esteem, and even af-| stations, brooks, and roads. All engineers will 
fection, of the members of that Institution, at | admit that the making of a correct profile from 
| whose meetings he took an active part, by the kind | the level notes isa work of great care requiring 
|and generous tone he invariably adopted toward | the closest attention on the part of the note reader 
‘those who differed from his conclusions or had | as well as the profile maker, and even then it is 

failed to follow his reasoning, and by the almost imposible to make a mile of profile without 








startling in their novelty and simplicity. Mr. | such errors is a great gain. 
| Again, the columns Fore-Sight and Back-Sight, 
ley evtetols 3 seveum the sights taken to determine 
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the new Height of Instrument, are adjacent to the 
column of Elevation of Turning Point with which 
they are connected by addition or subtraction, 
and the minus sights, the Fore-Sights and 
the Intermediates, are adjacent to the Height of 
Instrument from which they are to be subtracted, 
thus enabling one to work up the notes with as 
little skipping about over the page as possible. 
Some claim that there should be but one column 


of rod readings, that there is danger of putting the | 


readings in the wrong column, but I contend that 
one is just as likely to put the wrong sign before a 


reading or to make the wrong use of the reading | 


where there is but one column, as he is to make the 
other error suggested. 
the readings on turning points are taken with more | 
care and accuracy than the intermediate sights, | 


and this extra care will at once call the leveler’s | 


attention to the fact that these readings belong in 
a different column, and the leveler can easily 
remember that the last sight taken before moving | 
his instrument belongs in the third column, while | 
the first sight, after setting up the level, goes in | 
the first column. 
ally ahead of the instrument in the direction in | 
which the survey is progressing, the minus sight | 
on turning point is called Fore Sight, so also as the | 
instrument in its new position is generally ahead | 
of the last turning point, and the leveler looks back 
to the rod, the plus sight is called Back Sight. | 


When one has become accustomed to this form he | 
will see that it is very easy to keep the notes cor- | 


rectly. 

In holding the book, the thumb of the left hand | 
rests upon the first column of the left hand page, | 
and figures in that column are very likely to get | 
blurred by thismeans. As Back Sights come only | 
occasionally, there will be less trouble from this | 


cause, than where the first column is used for | 


stations and every line is filled. 
** remarks,” 
cent to the space for ‘‘ remarks, 


In putting down 


” it is not necessary 


to trace the station across the page in order to get | 


the remark upon its proper line. 


A great advantage in this form is the facility | 
Add up | 


with which the figuring can be checked. 
the columns of F. 8, and B. 8., and the difference | 
of these sums added to or subtracted from the first | 


H. I. or T. P. on the page, will give the last H. I. 
or T. P., whichever it may be, if the work is cor- | 
rect. 


In conclusion, in using this form, never put any- | 
thing but Back Sights in the B. 8, column, or Fore | 


Sights in the F. 8. column, then you can add them | 


up for the proof. All other rod readings go in the 
I. S. column. Put all Bench Mark elevations in 
the T. P. column. Then the S. E. column will | 
contain nothing but what is wanted on the profile. | 
Keep the Height of Instrument worked out as you | 
go along, and check it at the bottom of each page. | 
T. APPLETON. 





FERRYSBURG, naan June 5, 1879. 
EpIToR ENGINEERING NEWS 
Allowing the earnestness of Mr. Clarke, in the | 
last number of the NEws, perhaps a comparison of | 


the results of a few plans for finding points in the aaethes ‘headin wee 5 tickes to te tie 


curve of a parallel of latitude may not be without | 
interest to some of your readers. 


The better to develop the peculiarities of different | | Reversing the form, the distance on the 
| corresponding to a unit of map is 106% 


In the process of leveling | 


The turning point being gener- | 


as we have the station column adja- | 


ee — 


JUNE ited adie 


128.68 miles oan Then ities this by the | »| exhibit the most common scales in a clear form 
convenient for reference: 
STANDARD SCALES 

arranged for comparison with decimal equivalents. 


tangent of the deflection, we have 9,919 feet for 
the value of the same correction ordinate, though, 
of course, by this method, this correction would 
not be computed nor required. 

Third.—By Mr. Nicbols’ formula, this correction | 


ordinate is found to be 9,940 feet, while by Mr. | 5 


Clarke’s rule it is 9,947 feet. 

The second result, it isseen, corresponds with the | 
result by spherical trigonometry as nearly as two 
methods so entirely different can be looked for, 
with six-figure logarithms. 

The two formule of Mr. Nichols and Mr. Clarke | 
both have introduced into them the equation of | 
the parabola, so that the curves produced by them | 
| cannot coincide far with the arc of a circle, though | 
they both have all the precision that can be desired | 
for tangents of 20 to 30 miles. 

It may be well for those who prefer the co- 
ordinate method to bear in mind that, with a tan- | 
| gent and a chord of a given length, the maximum 
| correction on the chord will be only about one- | 
| fourth of that on the tangent, so that the labor of | 
offsetting and the chances of introducing error, in | 
| measuring the ordinates, are much less with the 
| chord than with the tangent. 

The deflection angle, as used in the second meth- | 
od, is derived directly from the difference of longi- | 
tude between the extremities of the chord. 

The advantage of this method is, that any con- 
venient chord may be assumed, according to the | 
\degree of proximity 1t is desired that the chord 3 
shall have with the parallel. Thus, a four-mile = 
chord, on the line in question, would have a versed 
sine of but a small fraction over two feet—thus | 
| practically coinciding with the parallel, and requir- 
ing no correction ordinates ; one deflection angle | 
does for the whole survey. 

For the public land surveying in Manitoba, the | 
parallels are projected in six-mile chords. 

H. C. PEARSONS, 
U.S. Local Insp’r Steam Vessels. 
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_ Sectional plans of cities. 





CHAPTER X. 
PUMPS. 


Valve Pumps—Lift and Force Pumps—Bucket Pumps 

| —Plunge ae a -_Bucketand 
Plunger pene nd. 
| Valves—Flap alves—Pot-lid, Dou iphent 4 and Foon | 
sone Valves, and various India-rubber Valves. Points 
| to be regarded in designing Pump Work—Air Vessels 
and Stand Pipes—Centrifugal Pu Form of Vanes 
| —Practical examples of Centrifugal Pumps.—Humber’s 
Water Supply. 
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SCALES OF PLANS. 











A little study of the scales of plans shows that a 
| series, each about 25 per cent. larger or smaller than | 
the next, affords variety sufficient for all ordinary | 
| Purposes. It is ee have so many more 
|sizes as are now in vo The trouble is due 
| partly to awkward re silos between English | 

| measures, and partly to diversity in the form of | 

| ex ressing scales, 

tt uires a mental effort, for example, to tell 
| which is the larger, the architect's |§ #, of an inch to 
the foot, or the engineer's 10 feet to an inch; on | 
| the other hand, it is manifest that a scale of 0155, 8 
is nearly twice as large as a scale of .008%4. As| 





iving the space on ma 
istance on the groun 
und, 
to an 


a familiar phrase 
represents a unit’s 


if Castenl, 





formule, we will suppose a tangent or chord longer | \inch; that is irre lar: the-old standard has been 


than is usually taken—say half the boundary be- | 


tween the States of New York and Pennsylvania— | of them, the U 


commencing at the east end of the lire, which we | 
will suppose to be on the parallel of 42°, and to ex- | | 
tend through 21¢° of longitude; then— 

First.—By epherical trigonometry, we find the | 
west end of the tangent to be 1’ 38” south of the | 
parallel, or south of the initial point of the survey. | 

Reducing this arc to feet (101.2 feet being the | 
value of 1” of arc in that latitude) we have 9,918 | 
Feet for the value of the correction ordinate. 

Second.—By the scheme given in Messrs. Buff & 
Berger’s Manual, we find the deflection of the chord | 51) 
from the tangent to be 50’ 11”, andthe chord to be ' 


100 rods to an a celai, mae approving either 

opts the frac- 
| tional ex sa yodo0- So far as itude is 
concerned, one of these would be as 


as three, 
| so nearly alike are they. The last is appropriately 


le expressed as .00005 where a decimal system of meas- 


ures is established; and there this scale can be 
used with equal eeeeie oa larger and smaller 
— by a simple change ne, off decimal 
es. On the other hand, re age ractice, we 
om had for a smaller scale 8 miles an inch 

iL ssa], which is one ninth of , and for 

160 feet to an inch [y9455 vs of an inc 
‘to the = [rte] which oe mt aes “3 110 ‘danas 
are five incongruous scales where 

ttre dnpalueale would be enough. 

“The following tabular statement is intended to! 
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ENGINEERS’ CLUB OF PHILADELPHIA. 





MEETING OF MAY 17, 1879. 


Mr. Chas. G. Darrach spoke of the improvements 
made on what is known as No. 5 Turbine at Fair- 
mount, built in 1871 by Mr. E. Geyelin. The gear- 
ing has been entirely disconnected from the walls 
of the house, allowing 15 revolutions 
instead of 11 as heretofore. 

Mr. Geyelin has now constructed new runners 
and guide wheels with cycloidal curves and pro- 
vided with a partition dividing the buckets verti- 
cally into an outside wheel having 1,400 square 
inches of outlet and an inside wheel having 700 
square inches of outlet. These wheels replaced those 
made in 1871, having a total measurement of dis- 
charge of 2,400 square inches. This inside area is 
cut off by an automatic inside gate, at low tide, and 
a consequent saving of water as the result, as 16 
hours out of 24 the inside division of 700 square 
inches remains entirely closed. 

The wheel was designed to pump eight million 
gallons, but until these improvements it has 
pumped but five and one-third million gallons per 
day as an average maximum. No difficulty what- 
ever is experienced in — eight and one-half 
million gallons per day, and Mr. Geyelin expects 
to be able to make the other wheels pump ten mil- 
lion per day with asmaller amount of water than 
they are now using to pump six million gallons. 

Mir. J. H. Harden read a paper on ‘Schmitt's 
Revolving Screen.” This screen is used in the coal 
districts of Germany an‘ was brought to the atten- 
tion of the writer by a paper by Mr. D. P. Morison, 
published in the April number of ‘‘The Trans- 
actions of the North of England Institute of Min- 
ing and Mechanical Engineers.” Mr. Harden's 

yaper was illustrated by drawings, without which 
it is difficult to give a good idea of the screen, 
which consists of an iron plate fifty-four feet long 
by four feet wide rolled into a spiral, in the convolu- 
sions of which are the perforations for separating 
the different sizes. The advantages of this screen 
over the old forms are: 

1. Less cost and decreased space in proportion to 
work performed. 

2. Coal is not so much broken, as the distance 
traversed by the large lumps is smaller; and the 
work done is more efficient. 

8. Construction is simple and strong and the 
parts are readily accessible for repairs. 

4. Less power required to drive, the matter be- 
ing more evenly distributed and not lying entirely 
in the bottom of the screen. 

Mr. Rudolph Hering exhibited models of con- 
nections to be used mm joining house drains to 
sewers. These connections are terra cotta blocks, 
sixteen inches long by twelve inches wide, having 
a projecting pipe into which the drain from the 
drain from the house fits. The projection from 
the block is at an angle of 45 degrees with the axis 
of the sewer in order that there may be no check- 
ing of the flow when the drainage from the house 
enters. In the case of pipe sewers, a section of 
pipe is made with the connection. These blocks 
are built into the sewer at intervals ee 
with the width of the house lots on the street; an 
are made of ar ag einen gar in order to fit any 
position, though the place is at the spring- 
— of the arch. 


per minute 


r. Hering spoke at length on the change which | 


has taken place in the last hundred years in the 
formula for determining the velocity of flow of 
water in pipes; and showed that as new conditions 
entered into the problem the accepted formula 
would be superseded by one which met those con- 
ditions, until ‘‘ Kutter’s formula” was evolved by 
combining the others all of which had been cor- 
rect for the conditions ef the experiments on 
which they had been established. 

In the discussion which followed Mr. Hering’s 
remarks, Mr. C. G. Darrach said that he had found 
in a series of fifty-two ee communicated 
by him to the Am. Society of Civil Engineers, that 
equal increments of velocity produce equal incre- 
ments of a, ct friction head; and that he 
had found Kutter’s formula inapplicable in these 
experiments. CHARLES. A. YOUNG, 


Corresponding Secretary, pro tem. 
—_—_—_——————— ++ oo oe ___—__— 
SOCIETY OF ENGINEERS, LONDON, ENG- 
LAND. 





At a meeting of the Society of En rs, held on 
Monday evening, May 5, in the iety’s Hall, 
Victoria Street, Westminster, Mr. R. P. Spice, 
President, in the chair, a paper was read by Mr. 
draulic Continuous and Au- 
e author, in introducing the 
subject, pointed out the adaptability of hydraulic 


power for railway brakes, and the ad-| 
vantages ar truneibation in this respect, He then 


stated that in the first trains fitted with his hy- 
draulic then only that 
the brake worked by the guard, and not by 





. 


ENGINEERING NEWS. 


the driver, although the Intter was undoubtedly 
the right man to work the brake, and the author 
subsequently adapted his brake to suit the latter 
practice. e author then gave a short descrip- 
tion of his earlier form of hydraulic brake, and a 
detailed description, illustrated with diagrams, of 
its latest development, viz., as an automatic as 
well as a continuous brake. and which arrange- 
ment, he stated, met ali the government require- 
ments. It was stated that an express train on the 
Great Eastern Railway, fitted with the latest de- 
velopment, was in successful daily working. 
Attention was then called to the importance of 
being able to regulate the hydraulic pressure 
brought to bear on the brake ~ cornea A we not 
only being required for emergencies, but for con- 
venience of traffic. Taking into consideration the 
great desirability of diminishing the discomfort of 
passengers, the author contended that the more 
perfectly the power could be regulated, the more 
appropriate brakes became for the varied 
requirements of railway working, and that the 
hydraulic brake fulfilled the required con- 
ditions more perfectly than any other. Some 
»opular objections which had been urged against 
hydrantic brakes were considered, and their fallacy 
pointed out. The good results these brakes were 
capable of giving -as a train-stopper were alluded 
to; and, in conclusion, it was shown that water 
exercised no prejudicial effect on the wiaterials 
employed. 

++ 0+ ~a 


THE INSTITUTION OF CIVIL ENGINEERS, 
LONDON, ENGLAND. 








At the meeting on the 20th of May, Mr. Bate- 
man, F. R. S., President, in the chair, the paper 
read was on ‘The Improvement of the Bar of 
Dublin Harbor by Artificial Scour,” by Mr. John 
P. Griffith, Assoc. Inst. C. E. 

The primary object of all early engineering 
efforts connected with the port of Dublin appeared 
to have been to provide a safe approach for vessels 
to the city. With this in view the Great South 
Wall was constructed during the 18th century. The 
rivers Liffey and Dodder, discharging into the sea 

| at the head of Dublin Bay, flowed over extensive 
strands laid bare at low water, and the channel 
| cut by the rivers was used by vessels entering the 
port. The Great South Wall was built to shelter 
this channel from southerly winds, and also from 
encroachment of sand. yhen completed, it ac- 
complished to a great extent the objects looked for 
by its designers. Portions of the channel up to the 
city were still, however, very shallow, and atten- 
tion was also drawn to a shoal beyond the ex- 
tremity of the new wall, known as Dublin Bar. 
This bank stretched from the north side of the bay 
across the entrance to the harbor in the form of a 
hook. The deepest water for vessels was round 
the end of this hook, but across the bank, in a direct 
line to sea, there was only a depth of from 5 to 6 
feet at low water of spring tides. At the beginning 
| of the present century many eminent engineers an 
| naval officers were co ted respecting further 
|improvements. Captain Bligh recommended a 
wall a the north side of the channel ; Sir 
Thomas Hyde Page proposed a similar wall, and 
the formation of an island on the bar; while a pro- 
posal to construct an embankment or wall ex- 
| tending from the north shore towards Poolbe 
‘emanated from the Corporation for Preserving an 
| Improving the Port of Dublin, better known asthe 
Board. Mr. Rennie, at that time considered 
| the highest authority on the improvement of har- 
| bors, pre an elaborate scheme, but he pre- 
| dicted little likelihood of much improvement on 
| the bar. He expected an increased depth of 3 feet 
| of water as the result of an estimated expenditure 
| ——s £655,000. To provide a better approach 
| he considered it essential to constract a ship ‘canal 
| from some point on the adjacent coast, where dee 
| water might be obtained, and finally recommend 
| this entrance to be made close to the present site 
of Kingstown Harbor. Mr. Rennie’s estimate for 
| this work was £489,734, From 1802 to 1819 the 
| question of the improvement of the bar a red 
| to have been in abeyance. Probably Mr. Rennie’s 
| scheme, from the large expenditure it would have 
| involved, and the smallness of the results antici- 
| pated, tended to deter the government from ad- 
| vancing the n funds for any icular 
‘scheme. About 1819 the Ballast Board found 
| themselves in a position to out their own 
| project of a wall or embankment from the Clontarf 
‘shore. Its object was to protect the harbor on the 
north side from the encroachment of sand, to 
| shelter it from northerly and easterly winds, and 
'to direct the tidal and river waters in a fixed 
| channel across the bar. Be ore, however, begin- 
ning this work an accurate survey of the river and 
_ bar was made by Mr. Francis Giles. Under the joint 
direction of Mr. Giles andof Mr. Halpin the en- 
gineer of the Ballast Board, the rubble embank- 
| ment, now known as the Great North Wall, was 


| 
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ernstructed, extending about 9,000 feet from the 
Clontarf shore,its extreme end being about 1,000 
feet north of Poolbeg Light-house. Over 5,500 
feet of this wall rose above high-water, the remain- 
der being below that level, and the extreme 2,000 
feet only reaching on the average half-tide. 

During the first half of the ebb, the tidal and 
river waters running out of the harbor flewed 
partly over the submerged wall and partly through 
the harbor entrance, between its termination and 
Poolbeg Light-house. As soon, however, as the 
tide fell below the level of the wall, the water con- 
tained within the two great piers of the Port 

massed through the contracted entrance at Poolbeg. 

he velocity of the stream was thus greatly in- 
creased, and a channel had been formed across the 
bar with 16 feet at low water of spring tides, where, 
in the year 1819, there was only a depth of 61, feet, 
and there was reason to believe that a still further 
increase might be looked for. As the improve- 
ment of the bar appeared to be due to the water 
discharged from the harbor during the second half 
of the ebb, any addition to the tidal capacity of the 
harbor below that level might be expected to pro- 
duce a corresponding increase in the depth on the 
bar. Such an increase in the tidal capacity of the 
harbor was actually taking place by the lowering 
of the North Strand, the result of dredging ballast 
and the wasting away of the bank. 

The consideration of the difficulties overcome in 
the improvement of the approach to the Port of 
Dublin naturaily led to the inquiry what were the 
dangers which beset the mamtenance of the deep 
water channel across the bar. These might be 
briefly summarized as reclamation within and out- 
side the harbor. Reclamation inside the harbor 
would be dangerous as an encroachment on the 
scouring capacity of the harbor. Reclamation out- 
side would result in the reduction of the area upon 
which sand entering the bay was at present de- 
posited, would tend to drive the low-water mark 
rapidly further out to sea, and greatly endanger the 
channel across the bar. 


CIVIL ENGINEE 


A 


RS’ CLUB OF THE NORTH- 
WEST 
CuHIcaGco, June 10, 1879. 

The members of this club are invited by the 
American Society of Civil Engineers to attend the 
eleventh annual convention of that Society to be 
held in Cleveland, June 17. Members who desire 
to accept this invitation will please notify the Sec- 
retary at once. 

The annual meeting of this Club will be held in 
the club rooms at 4 p. m., June 17. As many of 
the members cannot be present on that day, the 
Fresident and executive Committee advise that the 
meeting shall adjourn till Tuesday, the first of July, 
without transacting any business. 

L. P. MorEHOUSE, Secretary. 
22 <> oe 


THE LAW OF EASEMENTS. 





The acquisition of easements in most cuses 
amounts to nothing better than filching a neigh- 
bour’s rights of property by a species of legalised 
piracy. Theoretically, of course, the law is the 
embodiment of integrity, but practically in the 
case of easements it offers a direct encouragement 
to **moving a neighbor's landmark.” Access of 
light and air must be enjoyed “ as of right,” that 
is to say, without obstruction for twenty years, or 
rather for nineteen years »:nd an hour, in order to 
give the right to prevent a neighbor from ob- 
structing it. But in how many cases, may we ask, 
is it possible for a servient owner to erect and 
keep an obstruction for one year in every twenty 
and thus preserve his rights of property? Should 
he fail in this respect. the law presumes his ac- 
quiescence, and the value of his property is dimin- 
ished by the heavy premium placed upon its ordi- 
nary use asa building site. The law favors the 
doctrine beati possidentes, and gives the whip hand 
to the unscrupulous, at the same time refusing to 
protect the enjoyment of the most ordinary rights 
of property by compelling the acquiescence of the 
weak in the encroachment of the strong. 

There could be no better instance of the dis- 
advantage at which a man is placed who is, un- 
fortunately for himself, in a position to be 
practiced upon by a neighbor so minded than the 
most recent development of the law with respect 
to what is known as the ‘“‘ Easement of Support.” 
How cana man prevent his neighbor from run- 
ning up a ricketty house next to his own which 
shall necessitate structural ~_ ort? Again, sup- 
pose an owner of property bui ds up to his bound- 
ary, and the soil is treacherous, is the owner of the 
adjoining land to be burdened with an easement if 
he is too conscientious to let down his neighbour's 
wall, but allows it to stand and receive support 
from his soil for twenty years? If, however, he 
should desire to use his land for bujlding purposes, 

‘and after shoring up and taking every precaution 
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to prevent mishap he excavates and brings down his 
neighbour's wall, he will find, as the law at present 
stands, that is to say, until the decision in A 

v. Dalton is reversed, that he will have to bear the 
expense of rebuilding it, and making good the 
damage unwittingly caused to his neighbour in the 
careful and legitimate use of his property because, 
forsooth ! he must be said to have acquiesced in the 
imposition of a burden on his own property by dis- 
jlaying such conscientious care for his neighbour's. 

he Architect. 
— el 68-06 Se 


, FOREIGN INTELLIGENCE. 


The manufacture of steel rails has been commenced at 
some new works established in the village of Alexan- 
drovsky, Russia. 


A nail manufactory has been started by a native at 
Osaka, Japan. The samples turned out are said to be | 
equal to the imported articles. 


The construction of the dike around Szegedin, Hun- 
gary, is finished. It is hoped that the ae of the town 
still under water will be dry before July. 


A bill has been introduced in the Italian Lower 
House to extend the exemption of duty on certain kinds 
of manufactured iron to the plates for ironclads. 


Great excitement is caused in French and Dutch 
Guiana by extraordinary finds of gold lately, anda de- 
ysit of lead and silver has been discovered on the | 
hames River, New Zealand. | 


The New Zealand tariff remits the duty on 38) 
articles out of 250. Food is free; and axles, axle-arms | 
and boxes, cart-shafts and spokes, prane goods, | 
baskets, perambulators, steel and fencing wire are 
relieved from duties. 


At the commencement of the year 1878 the colony of | 
Tasmania had in operation 850 miles of telegraph line, | 
with 1,000 miles of wire and 46 receiving stations. The | 
cable connecting it to Australia carried over 12,000 | 
messages during 1877. 

A combination of iron and steel is made extensively | 
in France, according to the Revue Industrielle, by 
running the two metals separately into a mold, with a 
plate of thin sheet-iron at the dividing line. In this way | 
a perfect welding together of the two metals ensues. 


The Murray Bridge, at Edward’s Crossing, New South | 
Wales, is completed. It is 1,980 feet long by 29 feet | 
wide, and is supported upon five piers, the middle pier | 
being built upon iron cylinders that are carried down | 
119 feet below the girders. The weight of the iron used 
is 4,125 tons, and the cost is $124, q | 


The republic of San Salvador large deposits 
of valuable minerals, many of which are believedto be of | 
remarkable richness and extent. As yet these sources | 
of wealth have been almost entirely unworked, and, | 
with a veiw to their systematic development, Dr. | 
Xaldivar, the President of the republic, has engaged 
the services of a skilled mineralogist from the United | 
States, who is to examine and report on the mineral | 
deposits in the country. 


GENERAL INTELLIGENCE. 


Ee We solicit and are eee to publish in these 
columns any items of interest may be furnished us. 


GAS AND WATER. 
East St. Louis, [ll., will soon construct water-works. | 


The new water-works in Millville, N. J., were put in 
operation last week. 


The Pennsylvania Railroad Soageey is about to 
put down artesian wells at Altoona, Pa 


The city of Boston advertises for a loan of $350,000, | 
four per cent., thirty years. It is on account of water | 
expenditures. | 


Rutland, Vt., will hold a town meeting next Mon- 
day —s to hear the report of a committee upon the 
extension of its water supply. 


Four water carriers now find lucrative employment | 
selling water to residents of Sutro, Nevada, at prices | 
ranging from 11¢ to 2%¢ cents per gallon, according to | 
the quantity consumed. | 








A Western exchange says: ‘‘The contract for the | 
Mankato (Minn.) water-works has been let to a Chicago | 
firm for $14,950 for the entire work. This is exclusive | 
of the water power.” | 


Chicopee Falls, Mass. ,p to introduce water, and | 
it is stated that ‘it now looks as though the scheme | 
would be adopted in the near future under some one of 
the various plans proposed.” 


The Chicago Times announces that the water supplied | 
to the city has been analyzed and found all, right, ‘‘ex- | 
cept a few little jokers with wonderful names, and these, | 
too, would be largely absent but for the pesky river.” | 


The City Council of Columbus, Ind., has required the | 
Columbus Mutual Gas Company, which is about to lay | 
its mains in that city, to deposit $5,000 in Government | 
bonds as a guarantee agains* loss to the city by damage | 
to the streets. | 


A company has been organized to supply the town of | 
Sutro, Nevada, with good water for domestic purposes. | 
The company owns a spring at the base of Mount Kate, | 
to the southwest of Sutro, the flow from which is 
to about 2 gallons per minute, or 3,000 gallons perday. 


The are Commercial Gazette has the following: 
“ Councilman Mellon is a wag. He says the water fur- 


faction, It has a capacity of 2,600,000. galfoos 
com 


Sewer-Pipe Com . N; 
| mouth Mining ani Manufacturing Com 


ENGINEERING NEWS. 


nished the city costs more than three-cent 
favors the aboit 


‘ishment of the water-works and 
ing of the reservoirs into beer vats. 


The certificate of incorporation of the Goshen (N. Y.) 


Gas-Light Se filed on the 6th inst. trus-_ 


tees of the village have passed a resolution authorizing 
SS Ne ee eee 
gas pipes, and exempting the company taxation 
or the peri 


building gas works will commence at once. 


a ceed at paves «pain le or ieee | 


| tion. The contrast between the 


od of three years from date. The work of | 





_ drawback to the erbial cleanliness of Phila- 
Iphia. Standing socks of filthy water in the open 
rs give a we eee and unwholesome effluvia 
midsummer. : ought to be 
considered indispensable in all centres of popula- 
ects of underground 
and pong — is so —s in om of the 
city in which respectively prevail that no one can 
fail to give the fovinar the hdeiaee,* 


<coniulgllibe iaksas 
BRIDG: 
A new iron bridge is to be built over the Iowa River 


Interested citizens of Thompsonville, Conn., have em- | 4t Hardin City, Iowa. 


ployed a local civil engineer 


ee pena Se 


vey with a view of supplying that vi with pure 
spring water from a ent teen The a eS Barn 


t is found 


to be eminently practicable. One citizen offers to give 


the land for a reservoir. The talk is to form a t | 


stock corporation to do the whole business. 


Reading, Pa., has no machinery in connec- 
tion with its water-works system, there being no neces- 
sity therefor. The reservoirs, which hold 6,000,000 

lons, are situated at the base of high hills, and these 
hills are full of constantly-flowing the water 
from which runs in six different streams toward the 
reservoirs. It is conducted directly into the water 
mains, and the supply is ever sufficient. Sometimes it 
is too copious, and then the surplus water is run into the 
streets and escapes through the sewers. 


An adjourned town meeting was held in Watertown. 
Mass., last Monday evening to consider the question of 
a water supply, to which we alluded last week. A full 
discussion was had and finally the Chair was authorized 
to appoint a committee of five, to whon: the whole mat- 
ter of a water supply be referred, they to report in four 
weeks to the town a safe and practical supply of good 
water, also that they go to the Newton authorities, _ 
vided four-fifths of the committee agree, and offer them 
50 per cent. of water. receipts. The meeting then ad- 


» | journed for four weeks. It is stated that the sentiment 


of the town is undoubtedly in favor of a nny Ss 
Newton, this source being the cheapest, if not best 
and most available. 


A ial town meeting was held in Brookline, Mass., 
last Wednesday evening to act upon the report of the 
committee appointed to examine the cause of the al- 
leged impurity of the water supplied from the Charles 
River, and toascertain if the town would issue water 
scrip to defray the expense of any chan alterations 
or repairs in the works. After some discussion it was 
finally voted that the sum of $35,000 be appropriated 
for moving the pumping station to Cow Island, includ- 
ing new house for engineer, new relief engine, and force 
main to connect with the force main at the present loca- 
tion of the pumping station, and the other items included 
in the proposalof Messrs. Shedd & Sawyer,of Boston, and 
that the work be done under the direction of the Water 
Committee, with Messrs. Shedd & Sawyer as consulting 
and superintending engineers. 


Woburn, Mass., has recently been conferring with 
manufacturers of pumping machinery relative to an 
additional engine with a proposed capacity of 2,000,000 
gallons daily, and the superintendent of the water- 
works, Mr. Parkhurst, with two of water 
commissioners have just visited W. . C., 
examine the pumping engine furnished by the Geo. F. 
Blake Manufacturing Company to that city. This en- 
gine, which was started Dec. 1878, has been run- 

satis- 
Y. 


dail 
The Woburn water-works, which were mes about 
six years since, are now furnished with a ee ee 
engine of 2,000,000 gallons capacity, and have thirty- 
four miles of cast-iron pipe mains laid. 


A Washington (D. C.) en of the 5th inst. ys 


says: 
“The ments for the tol 
| with a new eanete light are ale comp! The ex- 


periment has already been made in the hall of the House 
of Representatives and a single light placed on the front 
row of the reporters’ gallery and over the Speaker’s chair 
made the whole hall so light that print could be easily 
read at the points furthest from the burner. The plan 
is to four lights iv the hall, and it is now believed 
that they will be a very great improvement upon the 
present eons of gas burners. Three electric 
machines have been purchased under the a ions 
for lighting the interior of the building, it is in con- 
templation to place another in position for the purpose 
of supplying a light of vast power upon the top of the 
dome. It is claimed by the inventors that a burner can 
be constructed there which shall have a vem once 
effect upon a large area of the city. It claimed 
that with the steam power of the heating and ventila- 


ting apparatus in each wing of the building, a dynamo- 
elecrie machine of 175,000-candle power can be run.” 


STREETS, DRAINAGE, ETC. 


An exchange furnishes the following: “ A selectman 
of a suburban town while superin some repairs 
and improvements of a highway, indicated a near 
a ee place to put down a 

prit.’ ” 


The Chicago Evening Journal of the 6th inst. says : 
. ae Waller a bids to-day for oe 
ng city sewer-pipe. opening t 
he found that a combination sal beee formed, for the 
proposals were almost identical on all the different sizes 
of pipes. The bidders were Thomas Connolly, the Akron 
N: A. Williams, and the Mon- 
y. The Com- 


a probably reject all of the bids and re- 


The Philadelphia Press says ; “‘Surface drainage is a 





The cost of the new of the St. Louis, Iron Moun- 
at the Red River, will be 


about $80,000. 


A new iron railroad bridge is to be built at Bray- 
— se eae Pe will be ~ 4 feet long, 
of two a ide enough for two trac and wi 
cost about $25,000. 


Engineers of the Baltimore & Ohio Railroad Co., are 
te locating the piers for a new iron railway 
ige over the Monongahela River at Pittsburgh, 
which, it is said, will be built in the near future. 


Among other work that the Keystone Bridge Co., of 
Pitts bh, has under way are thirty-four bridges for 
the nnati Southern Railroad, and u way bridge 
across the Mississippi River at Fort Snelling, Minne- 
apolis. 


The contract to build an iron bri across the 
Wabash River at Peru, Ind., has been let to the Morse 
oie Company, of Youngstown, O. The bridge will 
be feet in length, 22 feet roadway, with 6 feet side- 
walk on both sides, and will cost $14,000. 


‘The old suspension bri: at N ra Falls is to be 
repaired to the extent of 000. of the woodwork 
of the structure, except the flooring and ties, will be re- 
placed with steel. e change will lessen its weight 
about 200 tons. The Pittsburgh Bridge Co. have the 
contract for the work. 


Mankato, Minn., has let a contract for the new bridge 
across the Minnescta River at that place to the 
Wrought Iron Bridge Company, of Canton, Ohio. The 
bri is to be 520 feet long, consist of three spans 
of 11314 feet each, and a draw of 180 feet. The piers 
are to be six in number, including the draw pier, and to 
be of the best style of masonry. 


————_ 000 — 


RAILROADS. 


Poa thousand Chinamen are at work on the Texas Pa- 
cific 


The Central Iowa Railway will be extended from Ut- 
tumwa, Ia., to Moulton, this season, so as to connect 
with the Missouri system of railways. 


A Quebec dispatch of the 10th inst. says : ‘“‘ Tenders 
are asked for the construction of the first two sec- 
tions of Lake St. John Railway.” 


‘The Cleveland Herald of the 6th inst. says: ‘The 


contract for grading, la rails, comple brid, 
nd! ballasting the Sted bed of the Valley Railroad has 
just been awarded. Work will be pushed forward rap- 


a. The contract price is between $50,000 and $60,- 


The line of the & Northwestern Railway 


_ | Extension is located to Big Sioux River in Dakota 


Territory and ig is progressing rapidly. Track- 
la: has been dherl taille betng wood. The line 
be located it still further west of that point 
season, Our writes us that the coun- 


t 
try isan exceedingly fine one, and is settling up rapidly. 
According to the Railway World nearly four hundred 
thousand persons are employed on the railroads in _ 
u e 


i and five times that many 

roads for support. It is also estimated that between 
ek and $400,000,000 are annually paid to 
employés to persons who furnish the com es with 
ompeen of various kinds. This vast Seuhiem bas spreng 
up in the lifetime of one and its growth is 
still rapid, What another quarter of a century will de- 
velop in this field would doubtless seem fabulous could 
it now be foretold. 


As the train going north over the Central Ver- 
mont afew avec was ng Braintree Station, 
the rved an old man near the track swing- 
ing his hat to the train. As soon as the train came 
to a halt the 1 asked the old gentleman what he 


wanted. “I want to go to Roxbury,” he replied. 
“You can’t go to Roxbury on this train,” said the con- 
ductor. greatly disgusted at the impudence of the old 
fellow. “ All net said the latter very unconcernedly , 
ve you stop, and you could do as you'd 
a mind to about taking me. 


The Hartford (Conn.) Courant of the 12th inst. has 
the following: ‘‘Mr. Webster, Civil Engineer of the 
New York & New England Railroad, arrived in Water- 


witha of assistants Tuesday afternoon, and 
fay tel \eaaaneneed the old road-bed 
ec 
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from Water 

thirty miles’ distance.” Within the last year, however, it has filled orders for | district reached Williamsport, Pa., through the Tide- 
ona Oiienons India, Germany, France. England and Australia, and | water Pipe Company's e se, flowing a long, steady 
MINING its export tr-de is attaining such dimensions that a large | stream into the tanks at 7 liamaport the pipe, which is 


The gold and silver mines of the country last year | Sively at work on foreign orders. 
produced $95,000,000. 


rundum mine in Mason County, N.C. Many gemshaye | few y 


been found therein, including one a week ago worth | Sufficient purity to padee Peres of suitable quality 

one of the great iron-pro- 

ducing countries of Europe have been fortunate enough | 
: 3 ‘ |to meet this call upon their resources unaided, and 
The Westford (Conn.) Gold and Silver Mining Com- | therefore iror-masters have been forced to draw upon 
n work soon on @/ other countries for additional supplies They have 

thus far turned their attention chiefly to Spain and Al- | 
; deposits are known to exist. Ameri- 

and milling will not be over $5 a ton, and the President | can producers of pig-iron have of late adopted a similar 

of the company, an old Nevada miuer, thinks the rock | course. Small shipments of foreign ores have been re- 
ceived for years back, but it is only recentiy that the 

are expected of the importation of ores from Spain and Algeria has become 


$6,000. Of corundum, $76,000 worth has been taken | for conversion into steel. 


out at an expense of $16,000. 


pany, with $50,000 capital, will 
rock ledge in the northern of Westford, which as- 
says from $10 to $20 of gold aton. The cost of mining | geria, where 


will pay as well as most Nevada mines. 


An exchange says: ‘* Great thin ; ” 
recently discovered anthracite inSonora, Cal. The | portant. 
mine is a few miles north of the towns of La Barranca 
and Los Bronces. There are three veins of coal, one of 


dications of a seam lying beneath the seven-foot vein— 
the one now worked—of the same or 
Outcroppi 
is estimat 


ter thickness. 


NEWS. 


cisco and South American ports at $8 to $9 per ton. | amount exported during the corres 


The opening of this mine and its introduction to the | 1878. The increase for the year 
Pacific coast market must be of vast importance to the | jeast 20 per cent. 


terior, as well as to steam navigation.” 
— eo —— 


to 59,409,000 ions, while durin 
year it was 74,307,127 gallons. 


Asa result of the Centennial Exhibition, it is stated 000,000 gallons, 
that three years ago a Philadelphia engine-building | corresponding period of 1878. 


wi 


bury to Danbury or Brewster Station, about | firm had not a single customer outside the United States. On the 3d inst. the first flow of oil from the Bradford 


| manufactory in the interior of the State is kept exclu- | over a hundred miles long, proving a perfect success, The 


“The nent Sanne says the Jron Ae of the | 
AM th ts i i - Bessemer an indred industries wit e past 
De ee ee years, has created a great demand for ores of 


At the present time in the Pennsylvania oil regions | 
os ; there are about 465 wells in process of construction. 
which is seven feet thick, another two and one-half feet, | The daily production of the oil regions is about 52,000 
and the third of unknown thickness, while there are in-| barrels, and it is estumated that the consumption this | 
ear will be equivalent to about 41,000 barrels daily. 
D he stcck of crude oil in tarks above 

of the veins are traced for many miles. It | 6,650,000 barrels. The export trade for the first five 
that the coal may be marketed in San Fran- | months of this year has been largely in excess of the 
nding period of | pipe on the 28th ult., and the pumps work successfully. 
probably be at 
; \ 4 From Jan. 1 to June 6, 1878, the | 
manufacturing industries of San Francisco and the in- | refined petroleum exported from New York amounted | 
the same time this | The pumps were made by the Holly Manufacturing 
e total exports of | Company, of Lockport, N. Y., and, according to a cor 
MISCELLANEOUS. | refined and crude petroleum and naphtha from the | respondent, ‘‘ worked grandly. The oil pressure at both 

| United States up to May 31, 1879, was over 113,- | 
inst 88,000,000 gallons during the | 


ound is about | 
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| Philadelphia Record gives this interesting description of 
the topography of the country over which the New Pipe 
line passes, and of the manner in which it is operated: 
‘** The line starts at Williamsport and runs slightly north 
of west over the mountains into Potter County and on 
te Coryville, or Frisbie, the initial point, in McKean. 
It passes over a high range of mountains near the little 
village of Waterville, at the forks of Pine Creek, and it 
was found very difficult to lay the line at this point. In 
several places the sides of the mountains were so steep 
that the pipe had to be let down with ropes to be placed 
| in } eyampe 2 the distance, according to the figures of the 
chief engineer, is just 100 miles, and as the pipe is 6 
inches in diameter, it requires nearly 28,000 barrels of 
oil to fill it, reckoning 41 gallons to the barrel. There 
are tanks at Coryville anda pumping station. The next 
| pumping station is at a point four miles from Couders- 
| port, where tanks have been put and buildings erected 
bor the engine, etc. The distance from Coryville to 
4B meees station No. 2, is 22'¢ miles; from there to Wil- 
iamsport is 77'¢, and the oil, when raised 1,200 feet 
at the summit, runs down to Williamsport of 
| its own gravity, as the fall is 2,100 feet. The 
aay engines are forty horse-power each, and each 
as an equal share of the lifting to do in the way of the 
| application of power. 


The oil was forced through the 


it is expected that Williamsport will build up a big re- 
fining trade now. It remains to be seen if the pipe line 
is any cheaper for producers than the railroad line. 


pump houses was about 400 Ibs. average. The pumps 
ave three single-acting plungers, and are driven 
‘ through gears bya single cylinder engine.” 





SPECIFICATIONS FOR CAST IRON WATER PIPES* 


Specification to be observed by the contractor or contractors for making, supplying, and delivering— 
1,450 socket pipes 12 inches internal diameter 


1 dk Ga do. do. 
70 de: Ge € do. do. 
on §: o do. do. 
3,380 do. do 3 “* do. do. 


of cast iron required by the Chairman and Directors of the Canterbury Gas and Water Company in accurdance with this Specification and the 
further instructions to Mr. 8. C. Homersham, Civil Engineer, the Engineer of the Company. 

PIPES TO BE MADE TO SPECIFICATION AND Drawinas.—The straight pipes shall be of the kind or description known as ‘socket pipes,” to be 
made in strict conformity with this specification and with the drawings and schedule hereunto annexed. 

The branches, curved, and other special pipe castings shall also be made as directed in this specification, and according to such drawings and 
instructions as may be given by the company, or the engineer of the said waterworks, from time to time, and at any time during the continuance 
of the said contract entered into by the said contractor. 

QUALITY AND STRENGTH OF METAL.—AlIl the pipe and special castings shall be of cast metal, remelted either in thé cupola or air furnace, with- 
out an admixture-of cinder iron or other inferior material, so that when cast it shall be strong, tough, and close-grained, and of such strength that 
a bar 1 inch square 3 feet 2 inches long when placed on two supports 3 feet apart and loaded in the middle shall sustain a weight of not less than 61¢ 
cwt. Such metal shall be cast as hard as can be conveniently drilled and tapped, but not so as to present when broken a white and vitreous surface 
of fracture. 

The contractor shall make and provide from time to time or as often as may be required by the engineer, or some person appointed on his behalf, 
six test bars as before described, cast from each, and the same runnings as the pipes are cast from, and the contractor shall provide suitable and proper 
machinery for testing the bars, and shall have the same tested whenever required in the presence of, and to the satisfaction of the engineer or some 
person appointed on his behalf. 

PIPES TO BE CaST VERTICALLY.—The straight pipes of a greater diameter than 5 inches shall be cast vertically in dry sand moulds without the 
use of core nails, chaplets, thickness pieces, or any substitute therefor. 

The special castings shall be cast in either loam or dry sand at the option of the contractor. 

All smaller pipes may either be cast vertically in dry sand (which will be preferred) or in green sand at an angle of not less than 30 degrees. 

The patterns used shall be made of iron truly turned of the proper form and dimensions for each size of pipe and in all cases where the boxes 
require to be separated for taking out the patterns, the contractor shall use or cause to be used boxes that are so fitted, that the separate portions of 
the boxes can only occupy the same relative position one part to the other, when rejoined as they occupied one to the other when the boxes 
were rammed up with the patterns in them. 

Pires To BE Cast PeRFEcT.—The whole of the pipes, including the curved pipes and special castings, shall have smooth and perfect surfaces, 
and to be thoroughly well dressed, inside and outside, so as to remove all sand or loam or other extraneous matter, they shall be free from scorie, 
air-bubbles, cold shuts, scabs, laps, washes, or other imperfections of casting, the pipes (as distinguished from the special castings) shall be straight, 
and truly cylindrical in the bore, to which the outside of the pipe shall also be concentric. The special castings of all descriptions shall be truly 
circular in the bore and of uniform thickness, this being a most important condition applying equally to both pipes and speciai castings. 

Also in all cases the internal diameters shall be the full size specified, otherwise they will be rejected. 

In cutting off the gates or runners great care must be taken to preserve a square angle on the inner edge of the sockets against which the lead 
joints have to be made ; and it being of the greatest importance that the spigots will in all cases enter to the bottom of the sockets and that the 
sockets will in all cases receive the spigots, therefore to insure the fulfilment of this condition, a pair of gauges shall be made for each size of pipes, 
namely 2 rings of wrought or cast iron, one for the spigots, to be bored out in the inside in the lathe to the required internal diameter into which 
all the spigots shall be made to enter, and the other, to be turned outside, of the requisite outside diameter and which all the sockets shall be made 
to fit, but so as to admit the gauge to the bottom. 

Great care must be taken that the spaces for lead joints are kept in all respects of the same size as shown in the drawings, as otherwise the ex- 
pense of jointing will be unnecessarily augmented. 

CURVED PIPES AND SPECIAL CasTINGs.—The curved pipes and other special castings shall be made of the exact form and dimensions given in the 
drawings, they must not be made of greater thickness than the straight pipes of the same internal diameter, unless so specially provided, and figured 
on the drawings or otherwise especially directed, and pains must be taken to ensure that these pipes or other special castings shall properly joint 
with the straight pipes and other castings with which they may be intended to connect by actually placing such pipes in proper connection with 

standard straight pipes and other castings of a like diameter with which they may be intended to connect. 

EXAMINATION AND PRooF.—Whenever the pipes and special castings shall have been duly and properly cleaned and dressed as before specified 
they shall then, without delay, and if practicable before getting wetted, be proved by hydraulic pressure, in a suitable proving machine by com 
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* From Humber’s Water Supply, American Edition, George H. Frost, Publisher, a8 




















| 

eo 
i e 
y 
y 
i 

} 


see lD 6 


a ict i Map 


pM BALE 12S 


187 sone 


AEE A nA A 


























192 EN Ra G NEWS. JUNE 14, 1879. 








tent and experienced workmen toa pressure equal to that of a column of water 600 feet high, this pressure te be kept up for 3 minutes, and to be 
indicated by a mercurial or other approved pressure gauge, connected with the proving machine, and during the time this pressure is maintained 
the pipe or special casting undergoing proof shall be repeatedly struck in various parts of its length and circumference with a hammer of a weight 
proportioned to the thickness of the pipe ; this process of proof is to be performed in the presence of, and to the satisfaction of such person or per- 
sons as Mr. S. C. Homersham may appoint for the purpose. 


In case the pipes or special castings have been unavoidably wetted between the time of dressing and the time of proving them, they shall never- 
theless in all cases be perfectly dry outside when they are proved. 

The founder or contractor for the pipes shall find and provide all the necessary labour and machinery &c., for the testing and proving of the 
pipes and special castings, as aforesaid. Should any pipe or pipes upon examination or when undergoing such test be found defective or appear to 
the person appointed on behalf of Mr. S. C, Homersham to inspect such pipes to be in any way inferior to the description of water pipes required 
and described in this specification, they will be rejected and shall be replaced by the contractor at his or their own expense by such other pipes as 
may be found upon examination and the aforesaid test and examination to fulfil all the conditions of this specification. 

PIPES AND ALL CASTINGS TO BE COATED BY Dr. ANGUS SMITH’s PROcESS.—When the pipes and special castings shall have been proved as 
before specified and have been found on examination to be in all respects in accordance with this specification they shall at once (and before there 
is time for them to become rusted) be coated with pitch according to Dr. Angus Smith’s process. The pipes and special castings shall be first 
equally heated all over in a pit or stove specially adapted for the purpose, to a temperature of 20° above that of the boiling pitch, and then at that 
heat shall be immersed in a bath or pan containing a proper mixture of pitch and linseed oil, maintained at a boiling heat by heating flues surround- 
ing the bath or pan containing the mixture; this temperature is necessary to insure the coating being thin, uniform in thickness, and quite hard 
when cold so that it shall not stick to anything it may come in contact with. 

When the pipes and castings have remained a sufficient time in the bath they are then to be withdrawn very slowly, the straight pipes in a ver- 
tical position, and to remain suspended in that position until the surface be sufficiently hard to resist injury in being rolled aside. 

The surface of the coating of the pitch shall be quite black, shall resemble japanned work and retain a smooth glossy appearance, and adhere 
firmly to the pipes all over and be incapable of being mechanically separated from it. Pitch of the proper quality to be obtained from Mr. McDougal, 
of the Irk Vale Chemical Works, Chadderton, near Manchester, or of some other firm supplying pitch similar in quality. 

LENGTH AND WEIGHT.—Every straight pipe shall measure 9 feet long when in work, that is to say exclusive of the inner depth of the socket, 
and no pipe shall deviate from the mean weight respectively assigned in No. 4 column in the annexed schedule to a greater extent than is given in 
No. 5 column, beyond which in case of addition or over weight no payment will be made for such over weight. 

The following schedule gives the number of each kind of straight pipe that is referred to in this specification, the length, thickness, and internal 


diameter, estimated weight, &c., &c. 





1 2 3 4 i 5 





Length of each 
rescribed 
"Mean an Weight. Pipe in work 


Internal Diameter Thickness of the No. of eachkind of Mean Weight of — wee deviation 
of Pipe metal of each Pipe Pipe required each Pipe 


Cwt. qrs. Ibs. 


8 .860 3,380 oes 8 Ibs. 9 feet. 
5 -420 660 a ee Ri 2 
6 .485 720 4s o iz 
7 .440 150 se 8 Bs ‘ 
12 600 1,450 ae ee 12 |, 





NOTICE WHEN PIPES ARE PROVED. —At least 6 day. s’ notice in writing of the time when the pipes are to be proved shall be given to Mr. 8. C. 

Homersham, the engineer appointed to examine the pipes, in order that he or a person on his behalf may attend to examine the pipes and see them 
»roved. 

; FoUNDRY WoRKSs MAY BE INSPECTED.—The engineer shall be at liberty, if he so think fit, to send an inspector or inspectors to examine the 
metal, the melting, moulding, and casting processes, &c., as well as to be present from time to time as aforesaid at the proving, weighing, measur- 
ing, and otherwise examining and making the said pipes, and the said contractor shall afford such inspector or inspectors every facility and assist- 
ance and such tools and materials as he or they may need for the due performance of his or their duty. 

TimE, PLACE, AND RaTE oF DELIVERY.—The pipes shall be delivered in parcels of not less than 50 tons at a time (unless specially ordered in 
smaller parcels) at the station of the South Eastern Railway Company, St. Dunstan’s, Canterbury, Kent, as may be from time to time directed as 
follows, namely,—not less than 100 tons in weight in one month from the date of order, and 200 tons in weight shall continue to be delivered as 
before mentioned during every month after'the expiration of the first month till the whole of the pipes named in this contract be made and deli- 
vered as aforesaid: such deliveries shall consist of pipes of such several sizes as the company or their engineer shall from time to time direct. All 
branch pipes, curved pipes, hydrant pipes, and other special castings shall be made and delivered as soon as possible after the receipt of the order 
therefor, and unless directed to the contrary shall have precedence over all other work ; and in case the directors of the company or Mr. 8. C. 
Homersham, civil engineer, shall be of opinion that the contractor has not used due diligence in making and delivering such pipes and special cast- 
ings or any of them it shall be in their or his discretion to order and purchase the same or any substitute thesefor and deduct or cause to be deducted 
any extra costs or charges thereby incurred from any sums of money which may then be or may afterwards become due or owing to the said con- 
tractor, and any pipes so ordered or purchased shall be considered to form part of the number to be supplied by the said contractor. 

The said pipes and special castings shall be delivered at the aforesaid in a sound and perfect state, and should 
the company see fit, the pipes and special castings shall be proved again to the pressure hereinbefore stated, and should any pipe or special casting 
upon examination or such further test and examination as aforesaid be found defective or appear so to the person appointed on behalf of the en- 
gineer to reinspect or reprove such pipes or castings, they will be rejected, and shall be replaced by the contractor at his or their own expense, by 
such other pipes as may be found upon examination, and the aforesaid test and examination, to fulfil all the conditions of this specification. 

PIPES TO BE NUMBERED AND HAVE THEIR LOTS PAINTED ON THEM.—As soon as any pipes shall have been measured, examined, and have under- 
gone proof, and have been coated as aforesaid to the satisfaction of the person appointed to inspect the pipes on behalf of the engineer, such pipe if 
of the proper weight and regular size and thickness within the prescribed limits shall be weighed ; the 3 in. pipes in batches of 25 in number, the 
5 in. pipes in batches of 12 in number, the 6 and 7 in. pipes in batches of 10 in number, and the 12 in. pipes each separately ; and each pipe of every 
batch, or pipe weighed separately, shall be legibly marked in white oil paint on the outside or inside of the socket thereof with distinctive marks 
and figures at lcast 11g in. long to indicate such batch, and of every batch shall also be marked in like manner with a consecutive number, and one 
pipe of each batch with the weight of the batch or pipe to which the bill of lading and invoice shall have reference. 

TERMS OF PAYMENT.—The contractor shall be entitled to payment in the manner following, that is tosay, to an instalment amounting to three 
fourths of the value of the pipes and castings so delivered proved and accepted at the expiration of one month from the delivery and acceptance 
thereof, and to the balance at the expiration of four months from the due and complete fulfilment of such contract, provided always that such in- 
stalment or balance, or any portion’ thereof respectively shall not be considered as due and owing to the said contractor unless and_until the said 
engineer shall have given his certificate that the said contractor is reasonably entitled thereto. : 

QUANTITIES TO BE ALTERED.—The quantities, weights, and dimensions of the pipes already mentioned are believed to be the quantities, weights, 
and dimensions which will be actually required, but the enginer shall however have full power and authority to extend or diminish the quantities, 
lots, and dimensions within reasonable limit. 

TENDER : HOW TO BE MapE.—The tender shall be according to the following form, and after being duly filled up and signed by the contractor, 
must be delivered at the office of the company, enclosed in a sealed envelope and addressed, James Burch, Esq., Secretary to the Gas and Water 
Company, Wincheap, Canterbury, Kent, and endorsed *‘ Tender for Water Pipes,” on or before 12 o'clock in the forenoon of March 8rd, 1868, next, 
and the same will be considered, and the determination of the company will be announced under the hand of the engineer yithig, seven days from 
that date; but the said company do not bind themselves to accept the lowest or other tender. 

19 Buckingham Street, Adelphi, London, February 18th, 1868. 














June 21, 1879. 


ENGINEERING NEws. 








Tribune Building, New York City. 
GEO. H. FROST, Proprietor. 


SATURD 


AY, JUNE 21, 1879, 





A LATE examination by a surgeon of the Wills 
Eye Hospital, Philadelphia, of the train hands 
upon the railways entering that city, showed 
that 31¢ per cent. mistook one color for another, 
and therefore were unable to properly discharge 
the duties of their position. An additional 814 
per cent., although able to distinguish colors, 
could not readily recognize shades. Two men 
could not tell red from green, but regarded red as 
an intense color, and were governed by it as a) 


danger signal. 


however, appeared the same as red to their eyes,| was hurt, although there were several 
and consequently they stopped trains when the| escapes. Accidents of this character are to be| 
proper signal was not displayed. An interesting | feared, but can hardly be prevented. The lives of | 


query, involving the safety of all who travel by 
rail is—to what extent does this defect in vision 
exist in the train hands upon the many other rail- 
way lines of this country ? 
acne gi 

To find the shear in the panels of a bridge truss 
of single span, draw a horizontal line equal to the 
span of the truss. At one end of it erect a perpen- 
dicular equal to one-half weight of truss fully 
loaded, by any desirable scale; and at the other 
end let fall a perpendicular on the opposite side, 
equal to one-half weight of truss alone. From the 
extremities of these perpendiculars draw straight | 
lines to the middle of the horizontal lines. Divide 
each inclined line into as many equal partsas there 
are panels in the truss. Number the points of division 
on each line beginning at the right or left hand 
end of each. Connect each pair of points having 
the same number by a straight line. The longest 
ordinate from the horizontal line in the middle of 
any panel, and limited by the lines last drawn, will 
be the shear in that panel. This method is dis- 
cussed and applied to various types of truss in 
Greene’s ‘* Trusses and Arches,” Part II. 








— oo 

THE engineer, in designing and selecting the 
materials for a structure, has generally to consider 
its economy in first cost and maintenance, as well 
as its strength and durability ; being governed by 
a minimum expenditure for sufficient material in 
each particular member to withstand the strains to 
which it is subjected. He may wisely choose, for 
instance, in a bridge, a quality of iron or steel 
which, while entirely reliable between limits fixed 
by test, has less strength and is sold ata lower 
price than a higher grade, and which, by an in- 
crease of the size of the parts made from 
it, permits such to be furnished for the 
least money. Thus, in England, bridges 
of iron and steel in combination are being 
introduced at a reduction of cost, the mate- 
rials being selected according to their special fit- 
ness to withstand specific strains. A comparative 
estimate of a bridge for a certain span and load, 
shows that if of iron, 73 gross tons are required, 
ata cost of $4,080; if of steel, 59 gross tons, at a 
cost of $5,900, and if of iron and steel combined 
as proposed, 40 gross tons, at a cost of $3,500. 

—— oe 

We surrender a considerable portion of our 
space this week to the report of the proceedings 
for Tuesday and Wednesday of the Eleventh An- 


nual Convention of the American Society of Civil | and the party were welcomed by Messrs. W. P. 
Engineers at Cleveland, O. We have necessarily | Shinn, General Manager of the Edgar Thompson 
been somewhat hastened in giving, up to the Steel Works, and J. H. Harlow, U. S. Assistant 
latest possible date consistent with our usual | Civil Engineer in charge of the Davis Island Dam 


hour of sending our edition to press, the 
proceedings of the Convention, and must 


crave the indulgence of our readers for | low, who hada train in waiting to convey them to 
such inaccuracies, if any, as may be noticed. | the works at Davis Island. Arrived there, 


have experienced both instruction and pleasure, | subject of movable dams, as perfected by the 


Very bright green and its shades, | force. 
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will be published next week. Judging by our U. S. Engineer in charge, who at once explained, 
report there can be no doubt that the recent Con-| by means of a model,-the nature and construction 
vention has been one of the most successful in| of the movable (chanoine) dam which they were 
point of numbers and one of the most interesting | engaged in building. The party then made a cir- 
as regards the topics discussed that has been held | cuit of the coffer dam which encloses the work, 
by the Society since its foundation ; while in the and, under the guidance of Lieutenant Mahan and 
interchange of views and professional courtesies | Mr. Harlow, were able to obtain a thorough com- 
incident thereto, each member and visitor will) prehension of this important improvement, The 


which cannot fail to exert beneficial results not | French engineers, has been treated very fully ina 
only upon the American Society, but upon the | paper translated from the French by Col, W. E, 
profession at large. Merrill, of the U. S. Engineer Corps, and pub- 
—- lished in Volume Five of ENGINEERING News, to 
A SINGULAR accident recently occurred in a} which we refer our readers for information on the 
North-Staffordshire iron works. A steam engine 
fly-wheel, revolving at great velocity, suddenly 
broke into many pieces, which flew in all direc- 
tions. One of these pieces struck the fly-wheel of | at the Union Depot a train in waiting took a por- 
another engine, which in turn broke into | tion of the party to the Edg: 
pieces, and these were scattered, with immense | w , 





oo 


subject. 


The time passed quickly till the train to convey 
the party back to Pittsburgh arrived ; on arrival 


ir Thompson Steel 
’ orks, while another train took the balance to 
Considerable damage was done, but no one | ¢),, City Pumping Works. The writer went on 
the former excursion. Arrived at the Steel Works, 
the party were taken in charge by the Superin- 
tendent, Captain W, R. Jones, Assistant Superin- 
tendent Wm, White, and Mr. Julian Kennedy, 
Manager of the Blast-Furnace Department, the 
plant for which is now being erected, Under the 
intelligent and polite guidance of these gentlemen 
the party—some forty in number—went through 
the immense establishment, and watched with 
a great deal of interest the working of the 
newest improvements in steel making. The 
whole process of ‘‘ taking off a heat” of Bessemer 
steel, from filling the converter to pouring the 


narrow | 


workmen in most pursuits are hedged about by 
unseen dangers, which it is often the duty of the 
engineer to discover and remove. At this time, 
when manufactories long idle are being fitted up 
and prepared for work again, to call to mind the 
following instance, may save life, Some yearsago, 
an ordinary cylindrical steam boiler, which had 
been unused and empty a long while, was to be} 
examined preparatory to removal and setting up | 
at another place. A workman took off the man- 
hole plate, and, with lighted lamp in hand and be- | ingot, was witnessed with a great deal of interest: 
fore him, partially thurst his body into the boiler, | the ingot was then followed from the casting pit 
when a severe explosion resulted, killing him in-| +5 the finished rail loaded into the freight car, 
stantly, and doing other injury. The probable The process of cutting the cold rail with an iron 
cause was the oxygen ~ the saan — in the disk was new to many and exceedingly interesting; 
belier when Ge — ek SR: OM, — nad a hollow ingot excited considerable curiosity; it 
combined with the iron to form rust, leaving the | was formed of a steel shell nearly one inch in 
space filled with an explosive mixture of hydrogen | thickness, and was the result of a loosening of the 
ond common oa walety Soe een wees manned clamps of the mold before the ingot had cooled ; 
by filling the boiler with water and then emptying | the whole inside of the cooled portion was blown 
it, before the manhole rae removed. out, leaving the shellas seen. The additions to the 


a steel works referred to consist of one blast furnace 
THE ELEVENTH ANNUAL CONVENTION OF 


: . 18 feet <x 6.5 feet, and two furnaces 20 feet «x 80 
THE AMERICAN SOCIETY OF CIVIL EN-| feet, fitted up with ‘Siemens, Cowper, Cochran " 
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hot blasts and condensing blowing engines; also 
Worthington compound pumping engines; a small 
furnace to make spiegel, but which will run for 
awhile on ordinary Bessemer iron, and large fur- 
naces to make Bessemer pig. 

The thanks of the party were conveyed to Sup- 
erintendent Jones and assistants for their kind at- 
tentions; regrets were expressed to Mrs. Shinn, 
who accompanied the party, that illness and press- 
ing business duties prevented Mr. Shinn and her- 
self from joining the excursion to Cleveland, and 
the party returned to Pittsburgh to dine and to 
stroll across the city, in order to take the train on 
the Pittsburgh & Erie Railroad to Cleveland. While 
waiting for the train, trips up the inclined railroad 
were taken by several of the party. At 4:48 p. m, 
the start for Cleveland was made. An elegant 
saloon car was placed at the disposal of the party 
by the superintendent of the road, as far as Youngs- 
town, where a “‘ special” engine was in waiting to 
take them over the Atlantic & Great Western Rail- 
way to Cleveland, which city was reached by 11 
o'clock. After supper at the Forest City House, 
the now tired, but well-pleased, excursionists were 
glad to seek their rooms and slumbers for the night. 

The party from the East are indebted to Frank 
Thomson, Esq., General Manager of the Pennsyl- 
|vania Railroad; W. C. Quincy, Esq., General 
| Manager of the Pittsburgh & Lake Erie Railroad, 
jand to the Atlantic & Great Western R. R. Co.; 
{through Charles Latimer, Chief Engineer, who 
| extended to them the most liberal courtesies over 
| their respective roads. 


| The Eleventh Annual Convention of the Ameri- 
they | can Society of Civil Engineers, was opened at 10 





On Sunday the 15th inst., the severest storm of | 
wind and rain that has visited New York city and | 
vicinity this season had just ceased ; the hot, sul- | 
try atmosphere of the forenoon had been cooled | 
toa most refreshing temperature, and every par- 
ticle of dust had been laid, when, beneath a beau- 
tiful bow of promise the evening train of the | 
Pennsylvania Central Railroad, having on board 
fifty engineers and ladies, bound for Cleveland, 
‘pulled out” from the Jersey City depot. The 
party occupied one “‘special,” besides compart- 
ments in two other Pullman coaches; and in a 
short time Secretary Bogart, who had charge of 
the arrangements, had provided for the comfort 
of all. 

It is now conceded by all travelers who are capa- 
ble of judging, that the track, the equipment, and | 
the management of trains of the Pennsylvania 
Railroad are the best in the entire world. If there} 
is any more delightful route in America to travel 
over we would like to hear of it. It may well be 
understood, therefore, that all the accessories for 
a charming and enjoyable railway excursion were 
present to the fortunate party whose start we are 
detailing. 

Pittsburgh was reached at 9 a. m. on Monday, 








Improvement. A hurried breakfast was partaken, 
and the party were taken charge of by Mr: Har- 


The proceedings of the last days of the Convention ' were received most cordially by Lientenant Mahan, ' o'clock a m., Tuesday, June 17, 1879, in the Council 
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Chamber. “he meeting was called to order by 
Secretary Bogart, on whose suggestion General 
Theodore Ellis, of Hartford, Conn., was called to 
the chair in the absence of President Roberts, who 
is now in Brazil. The Convention being called to 
order, the Mayor appeared, accompanied by Messrs. 
B. F. Morse, City Civil Engineer, and C. G. Force, 
Jr., Asst. City Engineer. The Mayor was met by 
Secretary Bogart and General Ellis, after which he 
delivered the following address of welcome : 


‘GENTLEMEN: This is, as — am informed, the 
eleventh annual convention of the American 
Society of Civil Engineers. I understand that 
there are representatives here from several coun- 
tries of the American continent. 

‘You have assembled from these different sec- 
tions for one of the grandest purposes for which it 
is possible for men to meet together. and so intent 
upon the single object on which your thoughts are 
bent, you forget the difference of nationality, the 
difference of location and the differences which 
might tend to estrange one from the other, and 
join hands, hearts and minds in the work of 
advancing that science and art whose function it 
is to utilize the forces and material of nature and 
cause them to subserve the general good. 

* You are to be congratulated nem choosing this 
city at this season of the vear as the = of hold- 
ing your convention. We possess broad streets 
and avenues, the beauties of some of which have a 


world-wide reputation. The charming effect of | 


the combination of art with nature is here ob- 
served. The abundance of trees, some of which 
are relics of the ‘‘ forest primeval,” and whose re- 


freshing shade is now most grateful, has given us | 


the name of the ‘‘ Forest City.” We have also our 
parks, wherein are seen on a somewhat limited 
scale the product of one branch of engineering art, 
the efforts of your brethren of the craft to imitate 
nature. Upon our northern boundary we have an 
inland sea, from off whose bosom fresh breezes 


almost continually blow ‘to fan our people cool,” | 


and on whose waters sail many ships, which bring 
to us much of our prosperity. 


‘To our city, gentleman, with all her attractions | 


and her generous hospitality, of which I believe 
you will receive ample proof before your depar- 
ture, you are most welcome, 

‘Cleveland delights to receive within her bound- 
aries such men as you. She is pleased to do honor 
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the Lake Shore & Michigan Southern Railway, was 


then introduced as President of the Convention. 
On taking the chair he said that there are in Cleve- 
land sixty civil engineers; but they represent only 
a small proportion of the engineering talent of the 


place, as it is a city of mechanical as well as civil | 


engineers, all of whom felt an enthusiasm at this 
meeting of distinguished engineers of America. 


The Local Committee had found it very difficult to | 


| divide the time of the convention in such a man- 
ner as to give a representation and sufficient dis- 
play of the products and hospitalities of Cleveland 
engineers. Referring to the geological position oc- 
cupied by this region of country, Mr. Paine stated 
| that the Society in Cleveland was upon the subcar- 
| boniferous formation—the lower subcarboniferous. 
The Cuyahoga River once flowed two hundred feet 
| below the present level of the valley; the site of 
Cleveland was at another period submerged, and 
| the region has been peopled by amphibians—which 
accounts for the intelligence of the inhabitants of 
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‘had been made to determine the action on the 
banks by boats propelled by steam, the boats be- 
ing usually limited to about 5 kilos. per hour in 
France. 

Mr. BouscaREN inquired whether length of boat 
entered into the formula for resistance, and was 
answered that a standard size of boat was used, 
and the whole wetted skin was taken account of. 

The second paper, by Mr. ALFRED NOBLE, engi- 
neer in charge of improvement at the Sault Ste. 
Marie, was upon *‘Cement and Appliances for 
Testing.” The paper pointed out two causes of 
discrepancies in results obtained by different 
| experimenters from the same mixture of cement. 
| difference in manipulation and differences in forms 
| of molds and clutches. It gave a description of 
| the molds and clutches used in cement tests at 
| Sault Ste. Marie, the manner of mixing mortar and 
| molding briquettes, and the high results obtained. 
The average during the season was 500 lbs. per 
square inch at the end of seven days from mortar 


the present day. Hence the amphibian nature of ‘of neat Portland cement, one lot exceeding 600 
the programme which had been arranged. While , lbs. per square inch, and some specimens exceed- 


many would enjoy the trips on the water, he hoped 


there would be enough saurians to enjoy the ex- | 


cursions on land. 


tary, by the convention. 


nedy. 

The first paper read was upon “ Engineering 
| Problems Involved in Deepening the Erie Canal,” 
| by Mr. E. SWEET, JR., of Syracuse, N. Y. 
| It showed: First, that the limit of present eco- 
| nomical enlargement is to deepen a foot by raising 

the banks. 
Second, that the estimated cost of such deepen- 


to the students and practical demonstrators of that | ing, derived from accurate surveys, is $1,146,000. 


science which is doing more to develop the ma- 
terial resources of our country than all e 
Your profession, and the aims and objectsof your 
athering, insures for you a most cordial greeting. 
We are fully aware of the relation which your pro- 
fession sustains to the general development of our 
country. We know the vast scope which it compre- 
hends and realize the debt of gratitude we owe to 
your predecessors and ourselves for our present ad- 
vanced state of prosperity. We appreciate the 
t a of the past sixty vears, and know 
that the profession of engineering was the chief 
instrumentality in its accomplishment. Within 
that time it has covered our oceans, lakes and 
rivers with independent steamships, which ask 


no favors of the uncertain winds, but plow the | 


waters, ‘‘ pursuing the even tenor of their way” 
regardless of the quarter from which it blows. It 
has ditched the surface of the land for thousands 
of miles, thereby making canals for the safe and 
convenient transportation of merchandise. It has 
netted our country with railroads, arteries through | 
which the life-blood of the nation continual N | 
flows. It has spanned our rivers and valleys with | 
majestic viaducts and bridges. It has delved to the | 
center of the earth and brought out the mineral | 
which constitutes the chief source of our wealth. 
It has tunnelled mountains and elevated valleys 
that the highway of trade might be made easy. Tt 


has constructed breakwaters and embankments, | and decrease the cost of its navigation fully two | 
per cent., and produce annual direct benefits hav- } 
|ing a money value nearly equal to the whole cost | asew Company’s Works, by the wey, of Euclid avenue. 


of making the improvement. 


aqueducts, light-houses, docks, dams and sewers. 
All improvements, small and great, incident to 
the growth of cities, states and nations are 
the products of its labors. As we traverse | 
with ease and safety the viaduct that spans | 
the valley, which lies between two sections of | 


| 





our own city, we appreciate the triumph of the 
engineering art and the skill and ability of our | 
own townsmen, Strong, Morse and Miller, who | 
have proven themselves ‘‘masters of the situa- 
tion.” We gladly welcome their brethren in con- 
vention here assembled, and trust their sojourn 
with us may be both pleasant and profitable. It | 
affords me pleasure in the name and behalf of the | 
citizens of Cleveland to tender to you the freedom 
of the city. 

Gen. ELLs responded briefly, returning thanks 
for the hospitality extended, and expressing the | 
belief that the gathering would be very pleasant 
and profitable. 
Mr. CHARLES Paine, General Superintendent of ' 


j 


: | Third, that the increase of capacity of the pres- 
besides. | ent boats will be over fifty tons each. 


Then was given a mathematical determination of 


| the effect of currents upon canal navigation, show- 
ing the amount of currents most beneficial to the | 
|navigation of the Erie Canal, by reasen of the 


heavier traffic lying in one direction, and that such 
current, if employed in the deepened section, 
would shorten the down trip of loaded boats 50 
hours and the round trip 25 hours. 


It was shown, in conclusion, that the deepening | 1 by P 
of the canal one foot, with the use of the most Lega * 5S chicam the 1 Bs ke 


In the discussion which ensued, Mr. FISHER | 
called the attention of the Society to the state- | 
ment in the New York Tribune, from one who | 
signed himself an engineer, that, as it would cost | 
$1,000,000 to deepen the canal one foot, and acquire | 
the advantages, it would only cost $3,000,000 to 
deepen it three feet. 

Mr. THEO, ALLEN desired to inquire whether the | 
resistance decreased with increased speed by rea-_ 
son of the boat rising on the water and thus) 
diminishing the skin friction. 

Mr. SwEEt replied that with the low speeds used | 


this movement was not apparent, but that the re- | ey at 2:05. Pore the, 
| sistance increased with the square of the velocity. | 


Prof. WM. Watson asked whether experiments 





After calling the roll of members, the chair ap- | 
pointed the following named gentlemen to deter- | 
mine the order in which papers should be presented: | 


O. Chanute, Col. W. E. Merrill and ‘n- | 
ee eae. Ee eee | tests of cement. He discards the use of rubber in 


|of Mr. John Whitelaw, Chief Engi 
| Works De 


| Com . Lea 


| ing 800 Ibs. per square inch. The paper also noted 
defects of this apparatus, want of uniformity in 


| results, experiments with briquettes of different 
Mr. JOHN BoGART was then elected Secretary, | 
jand Major GEORGE W. DREssER, Assistant Secre- | 
| of 32 lbs. per square inch during the settling of the 


forms, giving greater uniformity but less tensile 
strength, and that the effect of applying a pressure 


briquette was to increase their strength 30 per cent. 

The discussion on this paper was opened by Mr. 
WHITTEMORE, Chief Engineer of the Milwaukee 
& St, Paul R. R., who has made many thousand 


the clamp, as its adherence to one side more than the 
other is likely to be a cause of the strain not being 
axial, thus giving a variation in results; he sug- 


| gested the use of briquettes with spherical ends, 
and valued the test of parallelopipeds under trans- 
| verse force. 


He was followed by Messrs COLLINGWOoD, Wm. 


| Sooy SMITH, CUNNINGHAM, HaRLow, Norton and 
| LaTIMER, the latter moving that the convention 
| recommend to the Society the appointing of a com- 


| 
| mittee to fix rules for testing ; 
Mr. SWEET gave an account of an extended | 0 ae ee 


| series of experiments with horse and steam power | 
| to determine the precise resistance of boats loaded 
| to different depths and moved at different veloci- | 

ties in channels of different depths and widths, | 
| with accompanying tables showing every element | 
| of each experiment. The mathematical investiga- 
| tion of the results of these experiments followed, 
| by which is deduced the law of resistance en- 
countered by vessels propelled in narrow channels. | 


on the subject of German and other practice with 
cements, from Mr. REMICKE, a German member of 
the Institute, was then read by the Secretary, after 
which the convention adjourned for dinner. 


The following programme, in book form, was 
handed to each member and visitor, at the Forest 
City House, after the adjournment of the morning 
session : 

TUESDAY, JUNE 17. 

Convention will be called to order at 10 a.m. Hon. 
R. R. Herrick, Mayor of Cleveland, will welcome the 
Society in behalf of the citizens of Cleveland. Session. 
Adjournment—Dinner. 

In the afternoon, leaving the hotel at 2 o’clock, an ex- 
cursion in charge of Mr. B. F. Morse, City Civil Engi- 
neer, will be made to the Cleveland Viaduct; thence to 
the Reservoir and: Pumping Works of the ‘Cleveland 
Water-Works: at this point the party will be in charge 

a a ae 

. t , will visit elegra 
Supply Company’s Works, Nos. 145 and 147 St. Clair 
street; here the party will be in charge of Hon. M. D. 


T: Brush, the inventor of rush Electric Lam 


| beneficial current, would increase its efficiency and and the Brush Dynamo-Electric Machine. Prof. Bru 


will have a machine taken and one in operation, 


and will explain the working of his a tus. 
The excursion will end witha drive to the Union Steel 


the party will be inc Mr. J. A. Bidwell, 
Superintendent of the Works. , will visit the 
private grounds of J. H. Wade, Esq., corner of Euclid 
and Case avenues, thence by the way of Prospect street 
0 TMS the regular Society Meeting, to which 
4 es eeting, to whic 
the gublie Ls invited. e ae of the So- 
ciety will deliver an address, gi asummary of Engi- 
neering progress during the years, 
WEDNESDAY, JUNE 18. 
Mr. Chas, H. Strong, Manager of the Day. 
The convention will be called to order at 10 a. m. 
Session. Adjournment—Dinner. 
In the afternoon there will be an excursion to some of 


the establishments of the city, by way of 
the Cleveland & Pittsburg and Atlantic & Great Western 
Railroads. 8S train will leave the Union Passenger 
Depot at 2 p. m., arriving at the Otis Iron and Steel Com- 


¥ wih bo in chore of 
on. Chas. A. Otis, President of the Otis Iron 1 
at 2:25, will arrive at the St. Clair 
2:28; from here Mr. H. M. Claflin, Presi 








June 21, 1879. 


dent of the Cleveland Bri 


the party to the works of that company ; thence in 
c of Mr. Zenas King, President of the King Iron 
Bridge and Manufacturing Company, to the works of 
this company, making a short stop at the Novelty Iron 
Works, Thos. R. Reeves, President. Leave St. Clair 
Street Crossing at 3 ; arrive at the Cleveland Rolling 
Co.’s Works at 3:20. Here the party will be in charge 
of Mr. Henry Chisholm, President of the company, 
assisted by Mr. Willson Chisholm, Superintendent of | 
the Newburgh Works. Thence by way of the A. & G. 
W. R. R., special train, leaving at 4:35, will arrive at 
works of the Standard Oil Co. at 4:50. Here the party 
will be met by Mr. A. M. McGregor, Superintendent of 
the Manufacturing Department of the Standard Oil 
Co., assisted by Mr. W. P. Cowen, Superintendent of 
the eempany’s works at Cleveland. 

Leavi e Standard Oil Co.’s Works at 6:00, will 
arrive at the Union Passenger Depot at 6:30, and at the 
hotel at 6:50. 

By the courtesy of the officers of the C. & P. and the 
A. & G. W. R. R’s, special trains will be run for the ac- 
commodation of the excursion party. 

The locomotive whistle will be sounded five minutes 
before leaving each stopping point. 

During the stay at the various stopping points the 
movement of the party will be directed by the Manager 
of the Day, gi ing his signals with a policeman’s whistle. 

By invitation of Miss Mary E. Fitch, President of the 
Women’s Christian Association, an opportunity will be 
given the ladies to visit some of the benevolent institu- 
tions of the city. Carriages will bein waiting at the 
hotel at 2:30 p. m. 

Session anit tresiness meeting at 7:45 p. m. 

THURSDAY, JUNE 19. 

There will be a social meeting of the Society at 10 
a.m., at the City Council Chamber. 

Two excursions have been provided for this afternoon. 

Excursion on the lake. John Whitelaw, manager. 

By the courtesy of Captain L. A. Pierce, agent of the 
Michigan Central R. R. Line of Steamers, there will be 
an excursion on the steamer City of Detroit, Captain 
Wm. McKay. Invitations have been extended to mem- 
bers of the profession and others to join this excursion 
accompanied by ladies. 

Members joining this excursion will leave the hotel at 
1:45 p. m. in carri , arriving at wharf No. 23 East 
River street 1:55. The boat leaves at 2:00 p. m., return- 
ing at 5:00 p.m. On the way out the steamer will sail 
around the Water Works Crib, and if the weather is 
favorable an opportunity will be given for those who 
wish to land and examine the work. 

Excursion to Berea and Amherst Stone Quarries. Chas. 
Paine, r. 

Those who wish to visit these stone quarries will leave 
the hotel at 2:00 p. m., and the Union Depot at 2:15 
p. m., thence by way of the C. C. C. & L. Railway; will 
arrive at Berea at 2:45 p. m., change to open cars and go 
into the Berea Quarries, under the idance of Mr. 
Frank Ford, Chief Engineer, C. C. C. & L. Railway. 
Returning to Berea Station at 3:45 p. m., take excur- 
sion coaches and proceed to Amherst Quarries. Return- 
g by way of L. 8S. & M.S. R. R., willleave Amherst at 

p. m., and arrive at the Union Depot at 7:00 p. m. 
By the courtesy of the officers of the C. C. C. & I. and 
the L. 8. & M.S. R. R. aspecial train will be run for 
the accommodation of the party. 

RECEPTION. 

The Union Club of Cleveland, 8S. L. Mather, Presi- 
— has tendered a reception to the Society and its in- 
vited guests, at the Union Club House, No. 417 Euclid 
avenue, about five minutes’ walk from headquarters, 
Thursday evening, June 19, commencing at 8 o'clock. 
Those wishing to ride can take the Prospect street cars 
infront of the hotel direct to the entrance on Euclid 
avenue. 


in; 
6: 


FRIDAY, JUNE 20. 
Charles Latimer, Manager of the Day. 
On this day an excursion will be made to the Mahon- | 


ing Valley coal fields. The party will leave the hotel 
in carriages at 7:40 a. m., and the Atlantic & Great 


Western depot at 8 a. m. ; arrive at Leavittsburgh at 
9:20 a.m. ; here a car hoist and transfer may be wit- 
nessed. Leave Leavittsburgh at 9:40 a. m.; arrive 


at Vienna Junction at 10:15 a. m., and arrive at Church 
Hill coal mines at 10:25 a.m. Here the rty will be 
inc of Mr. John Tod, President of the Coal Com- 
pany of Tod, Morris & Co. Leave Church Hill at 11:25) 
a.m. ; arrive at Youngstown at 11:45 a. m. ; 
quarters at the Tod House. The citizens of Youngs- 
town have provided dinners for the party and carriages 
for drives to points of interest in Youngstown and | 
vicinity during the afternoon. 

During the stay in Youngstown Mr. Robert McCurdy | 
and Mr. Chauncy Andrews will direct the movements of 
the . Returning, will leave Youngstown at 4:50. 
p. m. ive at Cleveland at 7:15 p. m. . 

The excursion train will be under the direction of | 
se. ee M. D. of the A. & 


BRADFORD OIL DISTRICT. 
to go into the Mahoning Valle 
Coal Fields may take the 7:10 a. m. e seek k| 
G. W. R. R., arriving at Bradford at 5:15 P.M. Leav- 
ing Bradford at 2:20 p. m. on the next day, can con- | 
ee earninees tan gpeing, C008. SS > poe. or the West 
leave Bradford at 10 a. m. and make close connections, 


or at 4 p.m. and connect with the main line at 11:39 
p. m. 


Members not 


NIAGARA FALLS. 
Arrangements have been made, by which Eastern 
members and others wishing to visit the Falls may leave 
Cleveland on any of the reguiar trains, at 
Buffalo for Niagara Falls. 


The Tuesday afternoon excursion, as given by 


the programme, was a decided success, and the’ 


and Car Works, will escort 


Cyrus G. Force, Jr., of Cleveland. 


ENGINEERING NEWS. 


visitors were given an excellent opportunity to see 
some of the most noted attractions of the city. 
Euclid avenue has more than a local reputation for 
its beautiful residences and grounds, and it well 
deserves the praise that every visitor awards tt. 
The celebrated viaduct, which has already been de- 
scribed and illustrated in ENGINEERING NEWS was, 
of course, a subject for intelligent criticism 
as the party drove over it and under it at the 
funereal pace for which Cleveland hack horses 
seem tobe alone capable; an interesting exposition 
of the working of the Brush Electric Lamp and 
Dynamo-Electric Machine was given by the in- 
ventor, and after the curious and entertaining au- 
tomatic movements of the screw-cutting machines 


had been duly witnessed, the party returned to the , 


Forest City House well pleased with all they had 
seen and learned of Cleveland. 
EVENING SESSION. 

The convention was called to order at 8:20 o'clock 
by Mr. CHARLES PAINE, Chairman, who expressed 
a regret that Mr. Fink, the acting President, had 
not yet arrived. The Secretary read the report of 
the Committee on Order of Business. The pro- 
ceedings of the evening consisted of professional 
papers. 

Professor BRUSH, on invitation, gave a brief lee- 
ture on the electric light, illustrated by means of 
the stereopticon. The view thrown upon the 
screen was that of the Brush Dynamo-Electric 
machine. Its various parts were fully explained 
by the lecturer, and the same compared with other 
machines in use. Professor BRUSH was applauded 
by the members at the close of his lecture, and 
thanked by the President for his lucid remarks on 
the subject. 

‘*The Design and Construction of Egg-shaped 
Sewers,” was the subject of a paper read by Mr. 
He explained 
their construction as followed out in Cleveland, 
giving their dimensions and explaining the formula 
with diagrams thrown upon the screen by means 
of the stereopticon. 

Mr. CHARLES LATIMER, of the Atlantic & Great 
Western Railway, presented ‘‘ Remarks on Rail- 
road Accounts,” illustrating what he had to say by 
charts, which represented fourteen years of the 
business of the Atlantic & Great Western Railway, 
taking into account the number of miles run, earn- 
ings, dead weight, rate per ton per mile, passenger 
rate, operating expenses, the capital of stocks and 
bonds, etc , by which the business of a certain year 
could be compared with others at a glance. 

Mr. CHARLES MACDONALD, President of the Dela- 
ware Bridge Company, presented a paper on the 
**Ocean Pier at Coney Island.” The length of the 
pier is one thousand feet long, its width varying 
from fifty to one hundred feet. 
of a series of wrought-iron piles sunk to an aver- 
age depth of eighteen or twenty feet, by means of 
a water jet, which bores a hole, and then the pile 


is allowed to drop into position, and soon becomes | 


firm. The first pile was sunk on the 22d of April 


head- | and occupied ten minutes. On the 4th of June the | 
| last pile was sunk, making 280 in all, the longest 


of which is 57 feet 6 inches. The pier is rapidly 
approaching completion. When finished it will 
cost $250,000. Many views of the work in process 


| of construction were thrown upon the screen. 


Several members questioned Mr. Macdonald at 
the close of the lecture on points in his remarks. 

General W. Sooy SMITH came next, with the 
‘Specifications of Glasgow steel bridge over the 


Missouri River,” which is of five spans 3142; feet | 


each, from centre to centre of piers, three above 


| and two below grade ; all steel; depth of truss 36 


feet, centre to centre of pins; height of through 
spans above the water, 50 feet. Total length of 


bridge (steel) 1,57814 feet; total length of bridge. 


and approaches, 3,5771, feet. 
A general discussion followed the reading of the 
paper, after which the convention adjourned. 





WEDNESDAY, June 18. 
The first paper read was by Mr. Cuarues E. 


The pier consists | 


| Cleveland. 
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EMERY, on the *‘ Flexure and Transverse Resistance 
of Beams,” which was discussed by Mr. KENT, of 
Pittsburgh. Mr. F. COLLINGWOOD read a paper on 
**The Progress of the East River Bridge.” On mo- 
tion of Mr. CHANUTE the ten-minute rule for time 
allowed to each speaker was adopted. 

Mr. EMERY offered some remarks upon Mr. 
SEARLES’ paper on ‘Relative Quantity of Mate- 


rial in Bridges of Different Kinds of Various 
Heights,” published in Transactions, Vol. vii, 
page 192. 


The paper on ‘*‘ The Theoretical Resistance of 
Railway Curves,” by S. WHINERY, was discussed 
by Mr. FLAGG im a paper prepared for the purpose, 
and by Mr. SEARLES. 

Mr. Cuas. B. Brusu, of Hoboken, N., J., reada 
paper on the ‘Construction and Maintenance of 
Roads,” on which subjects papers were also pre- 
sented by several foreign members through the 
Secretary. These papers were remarks on the 
paper by Mr. E. P. North on the above subject of 
roads already published in the Transactions. The 
Convention then adjourned for dinner. 

In the afternoon the excursion programme was 
followed out as given, and the party returned from 
a ** Rapid Transit” trip through several steel works, 
the extensive bridge works of the Cleveland Bridge 
and Iron Company; ‘of the King Bridge and iron 
Manufacturing Company; the endless shops of the 
Cleveland Rolling Mill Company, where, besides roll- . 
ing steel rails, more wire-pulling is performed than 
the most limber-tongued politician ever dreamed of ; 
through the works of the Standard Oil Company, 
which seems somewhat of a misnomer as barrel- 
making seemed to be the great industry; the oil 
coming in to help support the cooper-shop. There 
were acres of ground covered with stave 
wood ; miles of shops where a thousand men were 
‘*setting "em up” at the rate of two a minute, 
pounding at iron hoops, shaving, sawing, cham- 


fering, rolling about recklessly, drying over 
little fires on a brick floor—barrels; barrels 
were everywhere and in all stages of con- 


| struction as the 150 foot-sore, dusty and thirsty 
| sight-seers meandered through one cooper-shop 


after another until at last the paint-shop 
was reached, and one hundred and fifty watches 
timed the agile paint-slinger as he ran several 


| standard oil barrels around the floor under his ar- 


tistic brush at an average of a barrel 
ten seconds, amid the husky cheers of the 
visitors; a walk around a refining tank; a 
promenade through a glue factory, and then a 
visit to an oil still concluded the afternoon’s 
very enjoyable, very instructive but very weari- 
some excursion, for which the visitors were 
enthusiastic in their expressions of thanks 
to the gentlemen who, at the several establish- 
ments showed them every possible courtesy, and 
also to the gentlemen who most generously pro- 
vided the transportation for the party and who 
took them about “ on time.” 

The ladies did not accompany the railroad party, 
but instead were entertained at the hands of Miss 
Sarah E. Fitch and other prominent ladies of 
Carriages took the visitors out Euclid 
avenue through a number of private grounds in 
East Cleveland, and also through Wade Park and 


every 


| Lake View Cemetery. Several of the more im- 


portant charitable institutions of the city were also 
visited, and the party returned to the city, reach- 
ing the Forest City House at 8 o’clock. 

The ride was greatly enjoyed by the visitors, as 
the following card testifies: 


To the Editors of the Leader and Herald: _ 
The ladies accompanying the visiting engineers 


| desire to — their thanks to Miss Sarah E. Fitch, 


President of the Woman's Christian Association of 
Cleveland, for her kind invitation to visit the Bene- 
volent Institutions of the city, from the acceptance 
of which they derived so much pleasure, and by 
| whose courteous attention, with that of the gentle- 

men and ladies accompanying her, they were en- 


| abled to appreciate the ties of the Forest City. 
; THe LADIES OF THE PARTY. 
EVENING, 


A business session of the society proper was 
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held in the evening, General THEODORE G. ELLIs, 
of Hartford, in the Chair. On motion of Mr. F. 
COLLINGWOOD, the society went into secret session, 
and those not members were asked to step out for 
a few moments. 


The session was devoted to the hearing of re- 
ports, amendments to the rules and discussions on 
subjects of interest only to the society. 


In accordance with a resolution adopted by the 
society at its meeting on May 7, the following 
suggestions were discussed : 

Ist. That provision be made for the holding, in 
addition to the annual convention, a number of 
general meetings in various cities in each year, for 
professional intercourse. 


2d. That papers be annually invited from mem- | 


bers or other persons upon subjects of general en- 
gineering interest, to be specified by the Board of 
Direction. 
3d. That a system be established to award 
special recognition for the best papers contributed 
each year. 
4th. That present members be encouraged to pro- 
pose worthy persons for new members, associates 
and fellows. 
5th. That to promote the discussion of papers, 
advance copies be issued to such members or other 
ersons as May be specially qualified to take part 


order to take part in the discussion. 


ENGINEERING NEWS. 


nent engineers throughout the world has been ar- 
ranged. Such investigations as could be economi- 
cally and effectively carried on without the use of 
the long-delayed machine have been faithfully pros- 
_ecuted by some of the sub-committees of the Beard, 
_and as a foretaste of the valuable results antici- 
vated by us all from the labors of the United States 
esting Board reports have recently been made by 


these committees which will at once become stand- | 
ard authority on the subjects treated. Our Society, | 
the Testing Board, and the country at large have | 
compensation for the long delay in the completion | 


of the testing machine in its unprecedented excel- 
| lence now that it is done. The labors of the Board, 
| but just begun, have yielded benefits worth many 
,times the gross amounts of the money appropri- 
}ated, and our Government has for future use by 
| far the best testing machine in the world. 

From time to time during the last seven years 
|your committee has performed the distasteful 
| duties which devolve upon the *‘ third house” at 


ashington, not corruptly but honestly and ear- | 


nestly commending a most worthy object to the 
| attention and support of the Government. In the 
| performance of this work its members have will- 
| ingly spent large sums of money in necessary ex- 
| penses, and much valuable time, glad of the oppor- 
tunity to make this contribution toso important a 


branch of scientific inquiry. Many members of | 
the Society, and some of the manufacturers of | 
| iron and steel, besides numerous scientific societies | 
in the same, or to members applying for them in | and institutions of learning, have aided the com- |! P; 


| mittee with their valuable influence. To all these 


6th. That members be encouraged to make use | YOUr committee desire to return sincere thanks. 


of the facilities of the Society in New York for ob- 

taining professional information. 
ith. That the Library Committee be requested | 

to report whether some plan may not be adopted 


| And we desire to ask that you will overlook or for- 


give the shortcomings which have occurred in our 
efforts to perform the duties assigned us, 
Engineers throughout our country realize the 


to enable members living away from New York to urgent need of the knowledge which the tests pro- 


consult the books of the library, under proper reg- 
ulations to insure their return and to prevent in- 


sed were designed to procure. The countrv at 
arge realizes it and fully approves the appropria- 


jury. —_ of the public money for this beneficent pur- 


Sth. That suggestions be invited from members 
as to the feasibility of adopting some plan of affil- 
iation with local engineers’ clubs in other cities. 


pose. 


Appropriations had been obtained, the necessary 
machinery had been provided, the Board seemed 


9th. That the desirability be discussed of ap-| well selected, the work was auspiciously begun, 


yointing Research Committees, whose duties shall | 
= to collect the results of existing experiments on | 
any subject, and to suggest what further experi- 
ments are necessary, and also to collate such pro- | 
fessional papers as may have been published else- | 
where. 


when a bolt shot from a sky that was already low- 
ering when we held our convention in New Orleans 
two years ago, struck the United States Testing 
Board, the pet child of our Society, dead. 

If you cannot weep over its fall, picture to your- 


|selves the tragedies which result from the ignor- 


After a free discussion they were adopted with | ®®¢¢ which it was created to remove, and think of 


the exception of the fourth and tifth suggestions. 
The report of the Committee on Tests was fully 
discussed and its sentiments endorsed. The fol- 
lowing is the report of the committee, as made 
through its chairman, General W. Sooy SMITH : 
To the American Society of Civil Engineers : 
Your Committee on Tests of American Iron and 


the symmetry, strength and perfection of the 
structures which American engineers would have 
given to the world, aided by the knowledge which 
this effort was designed to procure. 

Who, we ask the ‘‘ American Society of Civil 
Engineers,” are the rightful owners of the testing 
machine and other ppv procured with the 
ae money for the use of the United States 

esting Board? If the people, then let it be re- 





Steel begs leave to submit the following report: At 
the annual convention of the Society held at the 
city of Chicago seven years ago, your Committee | 
on Tests was created. By frequent reports and by 
papers read before the Society, you have been kept 
fully advised of the efforts made by the committee | 
to procure from Congress the necessary ap- 
propriations for ee, oe the work of the 
United States Testing Board. You have also 
been informed of the scheme of investiga- 
tions devised by the Board, and the progress | 
made in such investigations. Two appropria- | 
tions have been obtained, amounting in the aggre- 
gate to $94,396.98, the odd dollars and cents accru- 
ing by the addition of an unexpended balance to a 
round sum. The act making the last appropria- | 
tion provides that when the money has been ex- 
pended the Board shall cease to exist, and that the | 
testing-machine built under the direction of the 
Board and for its use shull be turned over to the 
Secretary of War. As you are aware, the machine | 
was but recently completed. By directions given 
the Board at the time of its organization, this ma- 
chine has been erected at the Watertown Arsenal, 
situated at Watertown, Mass. As soon as it is 
turned over to the Secretary of War it drops into 
vossession of the United States Ordnance 
Jepartment, subject to this further provi- 
sion of the act referred ‘to, “that parties 
desiring to have tests made can do so by paying 
for the same. The money will be expended before 
the end of the present fiscal year, which closes 
June 30. Atthe end of this month, then, the 
machine will be turned over and the United States 
Testing Board will cease to exist. For seven 
years your committee has importuned Congress 
for the necessary appropriations with such meas- 
ure of success as has been reported to you. For 
four years the Board has labored under many diffi- 
culties to plan and carry forward the work con- 
fided to it. A plan of investigation, which has re- 
ceived the hearty approval of this Society and emi- | 


tained in the service of the people to promote the 
common interests of the country, and not be 


turned over to any single bureau or department of | N 
| the Government specially skilled only in a particu- 
| lar line of inquiry. 


The knowledge we so much desire and so sorely 
need van only be obtained by a mixed board of ex- 
perts independent of the control of any particular 
governmental department, except so far as the 


honest expenditure of the money appropriated is ; 


concerned. 

Now what will our Society, with its membership 
of six hundred distributed in every State and Ter- 
ritory of the United States, do in this matter? 


| Have wethe necessary power and influence to in- 


duce the Governinent to right the grievous wrong 
that it has done us? 
Your committee respectfully recommends that 


a new committee be appointed on tests, the chair- | 


man of which should reside at or near Washington, 
and a ten times more vigorous effort than any yet 


made by the Society should be put forth to recover | 
| what has been lost by inattention. 
As engineers, and as a society, we owe it to the | 


committee and board who have labored so long 
without pay, to procure the meaus and make the 


'tests. We owe it to our country and to the world, 
since the work has been so auspiciously begun, to | 
| see to it that it shall not be permitted to fail until | 


the knowledge we so much need, and which is now 


just within our grasp, has been secured and thor- | 


oughly digested and prepared for common use. 


At 10:40 the doors were opened, and Mr. CHARLES 
PAINE assumed the Chair. A communication was 


received from the Otis Iron and Steel Company, | 


thanking the engineers for their brief visit in the 
afternoon, and also inviting any who so desired to 
come again, and stated that conveyances would be 
provided. A vote of.thanks was tendered. 


On motion the Convention proceeded to ballot 
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| fora Nominating Committee, the two secretaries 
acting as tellers. 

The election resulted in the choice of the follow- 
ing gentlemen : 

Mr. Thomas E. Hardee of New Orleans. 

Gen. W. Sooy Smith of Chicago. 

Mr. Charles Paine of Cleveland. 

Mr. T. J. Whitman of St. Louis. 

Mr. J. P. Davis of Boston. 

General SMITH asked to be excused, and Mr. 
Tuomas C. KEEFER of Ottawa, Can., elected in his 
stead. This was agreed to. 

The President was instructed to ascertain the best 
| way for the members to obtain Government re- 
ports. 

The convention then at midnight adjourned to 
| meet at nine o'clock Thursday morning. 





The following is a list of members and invited 
| guests registered up to noon of the 19th inst., the 
latter being designated by an asterisk: 


Theodore Allen, C. E., Supt. Western Boat Building 
| Co , So. St. Louis, Mo. 

| Theodore Cooper, New York City. 

David E. McComb Washington, D. C. 

Frank O. Whitney, City Surveyor’s Office, Boston. 

N. M. McDowell, C. E., City Engineer, Allegheny, 


‘a. 
Alfred Noble, Engineer-in-Charge Sault Ste. Marie 
Improvement. 
m J. Whittemore, Chief Engineer Chicago, Mil- 

waukee & St. Paul Ry. 

Bryant Godwin, C. E., New York City. 

R. L, Read, Consulting Engineer, Cincinnati, O. 
| John Kennedy, Chief Engineer of Montreal Harbor 
| Commission, and Mrs. Kennedy. 
J. P. Cotton, Engineer Office, U. S. A., Newport, 


Frederick Brooks, C. E., Boston, Mass. 
8. Clarence Ellis, Ci Surveyor’s Office, Boston. 
J. H. Harlow, U.S. Civil Engineer, Davis Island Dam, 
Pittsburgh. 
George D. Ansley, City Engineer, Montreal. Canada. 
Charles H. Fisher, Chief Engineer N. Y.C. and H. R. 





> 

Francis Collingwood, Asst. Engineer N. Y. and Brook- 
lyn Bridge. 
YP. A. Peterson, Chief Engineer Quebec Government 
Railways, Montreal. 

D. Jones Lucas, C. E., Corry, Pa. 

E. R. Andrews, Proprietor Hayford Creosoting Pro- 
cess, New York. 

Charles Davis, C. E., and Mrs. Davis, Allegheny City, 
Pa. ‘ 

Wm. H. Lotz, M. E., Chicago, Ill. 

John Whitelaw, Chief Engineer Water Department, 
Cleveland. 

B. F. Morse, City Civil Engineer, Cleveland. 

Wm. H. Searles, C. E., and Mrs. Searles, New York 


City. 
*Thos. W. Davis, City Surveyor, Boston, Mass. 
*Charles E. Greene, Professor of Civil Engineering, 
Michigan University, Ann Arbor, Mich. 
*Jérgen Dahll, C. E., Christiana, Norway. 
Clark Fisher, of Messrs. Fisher & Norris, Trenton, 


J. 

Rudolph Hering, First Asst. City Surveyor, Philadel- 
phia, and Mrs. Hering. s 

Thos. B. Lee, Asst. Sec Am. Soc. Civ. Engrs, 
D. W. Cunningham, Grantville, Mass., and Mrs. Cun- 


ningham, 3 ; 
Fred Graff, Hydraulic Engineer, Philadelphia, and 
Mrs. Graff. : 5 
Chas. Macdonald, President and Chief Engineer Dela- 
| ware Bridge Co., New York. 
| ©. G. Force, Jr., Assistant City Engineer, Cleveland, 
0 


Theo. G. Ellis, C. E., Vice-President A. S.C. E., Hart- 
ford, Conn. 

C. H. Meyers, First Assistant Engineer Department of 
| Sewers, New York. 
W. H. Bradley, Supt. Sewers, Boston. 
Charles Paine, Gen. Supt. L. 8S. & M. 8. Ry., Cleve- 


land, O. 

Albert B. Hill, Ass. City Engineer, New Haven, Conn. 
° ig W. E. Merrill, U. 8. Engineer Corps,, Cincinnati, 

10. 

M. D. Legestt, Cleveland, O. 

*A. M. Wellington, C. E., Cleveland, O. 

Henry D. Blunden, Assistant Engineer, Erie Railway, 
New York City. s ! 

W. B. Coffin, Res. Engr., Susquehanna Division Erie 
| Railway, Elmira, N. Y. 
*M. C. Younglove, C. E., Cleveland, Ohio. 
C. 8. Maurice, C. E., Athens, Pa. 
| G.W. Dresser, C. E., Editor American Gaslight Jour- 
| nal, N. Y. City. 2 
John Bogart, Secretary American Society of Civil 
| ae and Mrs. Bogart, New York City. 
| *D. LeRoy Dresser and Miss Dresser, New York City. 
ae a en eres ae Chief Engineer Keystone 
| Bri mpany, Pittsburg’ 
| R.M. Seca, City Engineer, Jackson, Mich. 
*Howard Constable. 
*A. G. Mo C. E., Cleveland, O. 
*J. Wainwright, C. E., Cleveland, O. 
*Jno. D. Crehore, C. E., Cleveland, O. 
*J. F. age C. E., Clev: oO. 

, C. E., Cle 5 


*W. P. Rice ‘ 
Erie Railway, New 








| Octave Chanute, Chief 
‘ York city. 
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*G. Geuder, C. E., Cleveland, Q. 
*A. H. Porter, C. E., King Bridge and Iron Manufac- 
turing Company, Cleveland, O. 

*N. P. Bowler, C. E., Cleveland, O 

E, Sweet, Jr., Division Engineer Erie Canal, Syracuse, 


*Wm. Kent, C. E., American Manufacturer, Pitts- 
burgh, and wife. 

David H. Melvin, Engineer and Sup’t American Lin- 
oleum Mfg. Co. 

Thomas C. Keefer, C. E., Ottawa, Canada. 

*H. L. Eaton, City Engineer's office, Boston. 

Thomas D. Lovett, C. E., wife and daughter, Cincin- 


nati. 
S. Sheldon, C. T.. C’oveland, O. 
*E. S. Davis, C. L , Locks and Canals, Lowell, Mass. 


C. W. Darlin, ¢ 

John MacLeod, 

Wm. J. _ ichols, C. E., Baltimore, Md. 

8S. Whinery, Assistant U. 8. C. E., Elk River Shoals 
Improvement, Wheeler, Ala. 

Theunae S, Hardee, C.E., Member of Yellow Fever 
Commission, New Orleans. 

Fred. de Funiak, Chief Eng. Louisville & Nashville 
Railroad, Louisville, Ky. 

Wm. E. Worthen, C.E., New York City. 

Wm. — Chief Eng. Glasgow Steel Bridge. 

Wm. H. Wiley, C. E., of Messrs. John Wiley & Sons, 
New York. 

E. B. Van Winkle, Department of Parks, New York. 

E. P. North, C, E., and Mrs. North, New York. 

U. Constable, Superintendent Roane Iron Works, 
Rockwood, Tenn. 

E. 8. Chesbrough, C, E., Chicago, I). 

Col. W. H. Paine, First Assistant Engineer New York 
and Brooklyn Bridge. 

Saml. L. Smedley, Chief Engineer and Surveyor, 
Philadelphia. 

Prof. J. E. Hilgard, Supt. U.S. Coast Survey, Wash- 


— D. C. 
artin Coryell, Civil Engineer, and Mrs, Coryell, 
Lambertville, N. Y. 

E. H. Talbot, Railway Age, Chicago, Tl. 

C. Shaler Smith, President Baltimore Bridge Com 

ny, St. Louis, Mo. 

Henry Flad, C, E., St, Louis, Mo, 

Thomas H. Whitman, Consulting Engineer, St. Louis, 
Mo. 
‘Capt, E. N. Kirk Talcott, C. E., Morgan Park, Ill, 

H. F, Walling, residence Catabridge, Mass,, at present 
occupied in construction of cadastral maps in Ohio. 

Prof. Thomas Egleston, School of Mines, Columbia 
College, New York. 

Frank Hind, City Engineer, Watertown, N. Y. 

J, N. Knapp. 

W. R. Belknap, City Engineer, Louisville, Ky. 

B. M. Harrod, Chief Board of State Engineers of 
Louisiana (New Orleans, La.). 

H. B. Richardson, Board of State Engiveers of Louis- 
jana. 

Louis C, Maderia, C, E., Philadelphia. 

* Minor Merriweather, C. E., Memphis, Tenn. 

Avery Merriweather, C. E., Memphis, Tenn. 

William Rotch, C. E,, Chief Engineer Water-Works, 
Fall River, Mass. : 

John W. Hill, Consultin 

Alex. Gordon, General 
Hamilton, O. 

Henry Earnshaw, C, E., Cincinnati, O. 

Edward A. Flint, No. 11 Tremont Bank Building, Bos- 
ton. 

Jobn ¥. Early, Assistant U.S. C. E. Tennessee River 
Impt., Florence, Ala, 

harles D. Elliott, C. E., Somerville, Mass. 
E. N. Beebout, Wrought Iron Bridge Co., Canton, O. 


‘*, E., Chicago, Ill. 


Engineer, Cincinnati. 
anager Niles’ Tool Works, 


Charles B. Brush, City Surveyor, Hoboken, N. J. 
*Malcolm W, Niven, C. E. 
Frank A. May, C. E., en Sewerage, City En- 
ners’ Department, Boston, Mass. 
*George H. Crafts, C. E., enero Sewerage, City 
neers’ Department, Boston, Mass. 


Engi 
EC. Appleton, C. E., Dover, N. H, 
Prof. L. M, Haupt, University of Pennsylvania, 
Philadelphia. 
Jas. R. Maxwell and Mrs. Maxwell, Newark, Del. 
Joseph Whitney, C. E., Cambridge, Mass. 


John W. Bacon, State Railway Commissioner, and | equal in quality to the best foreign brands; while 
xs it is placed upon the market at a less price than the 
| latter, notwithstanding the present low rates of 
freight from Europe to this country, amounting 
upon this article to about ten cents per barrel of 


Mrs. Bacon, Danbury, Conn. 

W. E. Kelly, C. E., Proprietor National Iron Wor 
New Brunswick, N. J. 

G. Bouscaren, Chief Engineer Cincinnati Southern 
Railway. , 

G. B. Nicholson, Assistant Engineer Cincinnati South- 
ern meng 

Charles E. Emery, Consulting Engineer, New York 


Pro 
f. Wm. Watson, Boston, Mass. 


J. Foster g, Chief Engineer, Meadville, Pa. 
a” H. Frost, ENGINEERING NEws, New York 
ity. 


*Frank L. Fuller, C. E., Boston, Mass. 

*F. O. Norton, Esq., New York City. 

*Henry E. Bradbury, London. England. 

Calvin E. Brodhead, C.E., Hickory Run, Pa. 

*M. E. Rawson, Cleveland, O. 

Thomas Rodd, Ist Asst. Eng. Pennsylvania Railroad, 
Pittsburgh, Pa. 

*Captain F. A. Mahan, U.S. Engineers, and Mrs. Ma- 
han, Pittsburgh 
F. Slataper, 


— Pa. 
. F. Brush, Cleveland, 0. 
John M, Goodwin, C. E., Cleveland, O. 
H. E. Stevens, U. S., C. E., St. Paul, Minn. 
*W. F. Merrill, C. E., Memphis, Tenn. 7 
W. Metcalf, of Messrs. Metcalf & Parkin, 


Pittsburgh. 

*E. A. Rudiger, C. E. —ee i 

George 8. orison, C. E., of Morison, Field & Co., 
N. Y. City. 


, 


ENGINEERING NEWS. 


PERSONAL. 
Late letters from H. R. Worthington, Esq., of 





this city, who sailed from this port for Europe, on 
the 2ist ult., report his arrival there in good health. 


Mr. Worthington visits Europe mainly for recrea- 
tion and expects to return to this country in Sep- 
tember or October next. 

Mr. Alvan Clark, of Cambridge, Mass., the 
leader of the telescope makers of the world, is now 
seventy-six years old, and still full of energy and 
skill. For forty years Mr. Clark was a portrait 
painter, and earned $20,000 by his art before he 
began his telescopic experiments. 

Solomon W. Roberts, C. E., has resigned the 
position of Chief Engineer of the North Pennsyl- 
vania Railroad, in consequence of the leasing of 
that road by the Philadelphia & Reading Railroad 
Company. Mr. Reberts had held the position for 
twenty-three years. He was at one time Chief En- 
gineer of the old Ohio & Pennsylvania Railroad, 
and subsequently filled the same position on the 


P., Ft. W. &C. R. R. 
> 0 oo we 
N PORTLAND CEMENT. 


AMERICA 








| Written for ENGINEERING News. | 





Although small importations of Portland cement 
had for years previously been made into this coun- 
try, it was not until about eight years ago, in con- 
sequence of a considerable order having been given 
for it by the Department of Docks of this city, 
that the article attracted general attention from 
engineers, contractors and parties in charge of 
works requiring the use of cements of great 
strength, Since that time it has become one of 
the great staples of importation; in the year 1878 
over 80,000 barrels having been imported into the 
United States mostly through the New York 
'Custom House, 
| It was but natural, and thoroughly in accord- 
‘ance with American enterprise and inventive ge- 
nius, as a result of these importations and the gen- 
| eral favor with which the foreign article was re- 
| ceived, that strenuous efforts should be made to 
| supplant it in American markets with an article 
of American production. 
| The attempted accomplishment of this result has 
entailed a largeexpenditure of money and study, 
and has resulted, in the last few years, in the plac- 
| ing upon our markets of different makes of Ameri- 
can Portland Cement, which have met with more 
or less success. 

While it is not the intention in this article to 
make distinctions, which may appear in any way 
| invidious, it is considered but just to refer particu- 
larly to a brand of American manufacture which, 





successful competition with the European produc- 
| tions, supplying an article which some of our most 
|eminent American engineers pronounce fully 


| 400 pounds. 


The article alluded to is known as “Saylor’s 
| American Portland Cement,” and the high state of 


| fore perfecting the article now upon the market. 
| During that time he made a thorough and careful 
Chief Engineer Pennsylvania Co., Pitts- | inspection of the principal Portland cement works 
| of Europe (especially England), and a careful study 
| of allthe available literature of the best authori- 
He commenced his ex- 
material 
at- 
|tention to all the details of manufacture, start- 
a small way with a trial kiln constructed 


| ties upon the subject. 
periment with the same kind 
las now used, and gave his 


of 
personal 


| 


ing in 


| more than any other, perhaps, is now in active and | 


| perfection to which it has been brought is the re- 
| sult of the untiring efforts and careful experiments 
| extending over a number of years, of the inven- 
| tor, Mr. D. O. Saylor. Mr. Saylor first commenced 
|his experiments in 1871, and for five years gave 
| constant study and application to the subject be- 
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for the purpose under his direction. In the spring 
of 1876, after of patient study and ex- 
periments, he succeeded in producing an article 


years 


which he felt warranted in placing upon the mar- 
ket in direct competition with the F uropean brands, 
at that Messrs. Johnson & Wilson, of 
this city, the present agents, took the general 
agency for its sale. and at once placed samples of 
it in the hands of of the 
engineers of the country to test its quality. 

The Department of Docks of this city was at 
ot 
in making concrete or 


and time 


some most promivent 


his time using large quantities foreign Port 
Beton blocks 
and the Chief Engineer of this department, Mr 
Ss. Jr... to ten 


barrels of the new American cement for trial. The 


land cement 


Geo. Greene, consented receive 
result of the tests to which it was submitted, and 
which were the usual tests given to foreign brands, 
proved so favorable that the Commissioners of the 
Department gave an order for a hundred barrels, 
and, with succeeding orders in 1 
that year a total of 1,050 barrels. 


Spring (1877) Messrs. 


S76, used during 
In the following 
& Wilson 
awarded the contract, they being the 


ders, for supplying this Department 


Johnson were 
lowest bid 
with 5,000 
barrels; and, with subs *quent contracts, up to the 
present writing, have supplied the same Depart 
ment with a total of about 12,000 barrels, 

For purposes of comparison the following table, 
showing the tests usually required of foreign Port 
land cements, and the result of the tests of Say- 
lor’s Portland Cemert by the Department of Docks 
of this city, as shown by a communication of the 
Chief Engineer, under date of March 83rd, 1879. to 
Messrs. Johnson & Wilson, is herewith presented, 
The figures show the average results obtained by 
combining all the Departmerrt tests mace from 
August Ist, 1876, to December 21st, 1878, daring 
which time 9,598 barrels were received, 959 barrels 
sampled, and not a single one found in a danraged 


condition. 


SS 


per 





7 Days’ Test 
ss 2 (6daysin water 
- “Ss w Lin air , 
“—. y. 
be es > . Average tensile > 
‘ =o > Strength per sa = 
> os inch - 
Ze ME 1 part ‘ 
EQ 2D Neat Cem‘nt = 
os s Cem‘ nt parts e 
Sand 
Foreign Port- Lbs. Lbs Lbs 
land. 
Tests usually 
required by 
engin eer- 
ing depart , 200 } 
ments ..... 400 110 0 to 
Saylor’s Port ieno \ 
land 
Average re- 
sult of tests 
-9,598 bbis 
delivered to 
| Dep'tm’t of 
Docks... 401 124 80% 283 *86 Ibs. 34 minutes, 


* This average is from 2,000 barrels received from 
1878, to December 28, 1878 


April 9, 

This brand of cement has also been used with 
the most satisfactory results upon many other of 
the most extensive engineering and architectural 
works of the country, prominent among which 
may be enumerated the New York and Brooklyn 
Bridge, the New York City Department of Public 
Works, for use on the Croton Aqueduct, the South 
Pass Jetty Works at the mouth of the Mississippi— 
about 9,000 barrels having been delivered to date 
for this work ; the new capitol building at Albany, 
N. Y., the new capitol building at Des Moines, la., 
the Soldiers’ Monument at Hanover, N. H., the 
Government works at Sault St. Marie, and others 
of more or less note; while a steady increase of 
sales to the general trade, where formerly none but 
foreign brands of Portland 
taken place. 

The rapid increase in the popularity of this new 
American brand is shown from the fact that the 
number of barrels sold increased from 3,600 in 
1876 to 13,000 in 1877 and to 23,000 in 1878, the sales 
to date for 1579 amounting to about 17,000 barrels, 

| As a result of this rapid increase, the manu- 


were handled, has 
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CHAPTER XI. In my practice I have found it best to specify, in 
have now facilities for producing from 75,000 to | PUMPING MACHINERY. as a socom of oo oa it shall 
O0.( ’ Animal Power—Wind Power—Water Power : Ver- from p ms per square inch in tension, wit 
100,000 ee = paces - | tical Wheels ; Turbines ; Pressure Engines—Steam a contraction of area between 35 and 45 per cent. 

The facts regarding the increase of sales, | Power ; Single-acting Non-Rotative Engines ; Double- | and elongation of 15 per cent. in 8 inches and that 
together with the high testumonials bestowed upon oe creme Be oll ne a it shall bear punching a %-inch diameter hole 3,- 

. “ i * ‘ a5 ‘ , : ; e or- | ; ; ini 7 “i fica. 
this brand by gentlemen and engineers of such | nish and the Double-cylinder Rotative Engine; Pumps eee gage aie ee ae Te omg ve 
high repute as Mr. Greene, previously alluded to, worked by different kinds of Engines ; Boilers ; —Hum- the results of inspection ed roved . 
Capt. Jas. B, Eads, Gen. Q. A. Gillmore, of the | °¢”’* Water Supply. : 


facturers have recently enlarged their works, and | 





For bridges of large span—that is, anything over 


—}> +e Sor 


tae 


United States Engineer Corps—and confessedly one 
of the highest authorities in this country upon the 
subject of cements—besides many others who 
might be mentioned, seem to place the assertion 
that the manufacture of Portland cement has, in 
this instance at least, been successfully and firmly 
established in this country beyond dispute. 

The foundation in this country of a manufacture 
of so much importance is a subject for congratu- 
lation, in that home production, in healthy compe- 
tition with foreign importations, serves to lessen 
prices, by checking monopolies, and to improve 
qualities; while each new industry helps to develop 
the material resources of the country, to diffuse 
wealth, to maintain American industrial inde- 


pendence, and to enable us to more fully realize | 
the truth of the assertion which has been so elo- | 


quently made that to our country has been given 


‘*such conditions of existence that its grand inter- | 


nal life is enough for it.” 





 QORRESPONDENCE, 


Dayton, O. June 16, 1879. 
EDITOR ENGINEERING NEWS: 
Professor C. E. G.’s answer, in your issue of June 
7, to my inquiry, is, I believe, incorrect. I will be 
pleased to have an answer or answers from oue or 
more other professors or persons. I desire to 
learn whether the method of determining the 
answer to the question is so well established that 
all persons familiar with the subject of stresses 
will(if they try to give the answer) arrive at the 
same answer. Davip HUMFREVILLE. 








RAILWAY SYSTEM OF PRINCE EDWARD 
ISLAND. 





CHARLOTTETOWN, P. E. I., June 9, 1879. 
EpitoR ENGINEERING NEWS: 

A few items in regard to the railway system of 
this island will interest those of your readers 
who favor governmental proprietorship of trans- 
portation lines. It was commenced by the local 
government before the Island joined the Dominion 


Confederacy, but proved too expensive for the | 


island alone; and one of the conditions of confed- 
eration was that the Dominion Government should 
complete the railway. It now extends from end 
to end of the island, and has branches to the prin- 
ciple harbors, The gauge is 84g feet. The con- 
struction was done by contract, by the mile, the 


contractors locating the line, their only restriction | 
being a width of two miles extending one mile | 


each way from a central line, fixed by the govern- 
ment. The result is a very crooked road, although 
the country is quite favorable for road building. 
The road has been in operation but four years 
and already there is talk of straightening portions 
of it, and surveys have been made forthat purpose. 


If that plan is carried out there will be another | 


heavy construction account leaving the road some- 
what better than at present, but far from what it 


might have been. The officers and employés are | 
to a great extent dependent for their places upon | 


political influence; and appeals for positions upon 
the railway, criticisms upon its management, 
arguments upon the adjustment of freight rates, 
etc., are beginning to take a prominent place in 
the political discussions of the land. 

The traffic upon the road is considerable, and 
many lively villages have grown up along the line. 

J. P. SNow. 





A London dispatch of the 14th inst. is as follows : 
‘** M. de Lesseps to-day announced that the first issue of 
the shares of the Panama Interoceanic Canal Company, 
of — francs, was wholly subscribed at Paris yes- 
terday.’ 


| 200 feet—lightness is one of the first and most im- 


LIVERPOOL ENGINEERING SOCIETY. 


This society held its usual fortnightly meeting | 
on Wednesday evening, 21st ult., at the Royal | 
Institute, Colquitt street, Mr. Morgan E. Yeatman, | 
M. E., in the chair. 

A paper was read by Mr. Coard 8. Paur, Assoc. 
Inst. C. E., on the means of communication be- 
tween the Liverpool and Cheshire sides of the Mer- 
sey, past, present and proposed. 

The paper was illustrated with plans, dia; s| 
and views of Liverpool at the various dates referred | 


to in the paper. The author commenced by giving | 
a sketch of the early history of Liverpool in con- | 
nection with the ferries, and remarked that, with | 
one exception, he had been unable to establish the | 
date of establishment of the older ferries, and he | 
concluded that originally they had only been | 
simply convenient points of access to which per- | 
sons were ferried who had business at the various | 
| places on the opposite side of the river, and as time | 
advanced slips were constructed, and the regular | 
ferries grew into existence. 

A drawing of Liverpool in 1728 was exhibited, | 
| showing the landing stage, near the present Cus- 
|tom House, and old ferry boats called ‘‘ Grabs,” | 
| which used to ply before steam was used. 
| Particulars were given of the cost of the various 

new piers and stages, which in latter years have 
been erected. A description of the old ‘ Etna,” 
the first steam ferry-boat run on the Mersey was 
|given. The various alterations in the fares were 
| given, from the time when the Monks charged a 
|farthing, to the present time, when a penny is 
| charged. 
| The author entered fully into the various im- 
srovements in the mode of embarking, and disem- 
| barking on the Liverpool and Cheshire sides, com- 
| mencing from the period when passengers walked 
|out to the ‘‘Grabs” on planks and trenches, to 
| the present date, when they pass comfortably on 
| to the boats by means of the magnificent landing 
| stages and Mr. Harkness’ ingenious gangway. At- 
| tention was then drawn to the various schemes 
| which have been proposed for crossing the river 
| by bridges or tunnels, and sections of the river at 
the various — of oe were exhibited. 
| In concluding, the author hoped that the energy 
| which had enabled the promoters to carry out the 
|railway between Liverpool and Manchester in 
| 1829 had not died out from among us, and that 
| some means of connecting parts of Liverpool and 
| Birkenhead would be effected. 
| An interesting discussion then took place, fol- 
lowed by a vote of thanks to the author. 
— mh vo ere 


THE USE OF STEEL IN THE CONSTRUCTION 
OF BRIDGES. * 








The various objections which have from time to 
time been urged against the use of steel for 
bridges, girders, roofs, and such like structures, ap- 
pear to rise more froma want of knowledge how 
to use the material than from any deficiency in its 
quality. When the engineer is able to a 
clearly and practically what quality is required, 
the steel manufacturer is ready to meet his de- 
mands, not only in quality, but also in all neces- 
| sary sections for economical construction. 

The use of steel in the large span bridges built | 
for the Dutch government about the year 1867 
should show that it may be employed with some 

| confidence, as it has there stood the test of time, 
under a daily railway traffic, producing a strain of | 
about 9 tons per square inch of section. Modern 
specifications of the quality require that all plates, 
| bars and angles are to be of uniform quality and 
free from cracks, blisters, laminations, &c.; strips 
cut lengthwise or crosswise of the plates to have an 
| ultimate tensile strength of not less than 26 tons, and 
not exceeding 30 tons per square inch of section, 
with an clongation of 20 per cent. in a length of 8 
inches. Strips cut lengthwise off the plate 144 inches 
wide, heated uniformly to a low cherry-red and | 
cooled in water of 82° Fahr., are requi to stand | 
bending in a press to a curve, of which the inner | 
{radius is one and a half times the thickness of the | 
| plates tested. The strips are to be cut in a ponies 
| machine, and are to have the sharp edges taken off. | 
The ductility of every plate is to be ascertained by | 





| the application of one or both of these tests to the | 


portant considerations, as the greatest part of the 
strength of the material is ene to support its 
own weight without any additional tha passing 
over it; whereas for smaller spans this considera- 
tion is of less importance, but other reasons for 
lightness arise, such as the cost of freight, transport, 
and fixing when required for India, Africa and 


| other countries where the cost of these is heavy. 


The Board of Trade has admitted the superiority 
of steel by allowing it to be used in bridges under 
a somewhat higher strain than iron, and so far this 
appears to be a movement in the right direction; 
but there is other work yet to be done, namely, to 
show the way to use it economically in order to in- 
crease its application to bridges and other similar 
structures. 

I will, therefore, endeavor to show the way I 
have succeeded in producing what may be called 
composite steel bridges with very satisfactory 
results. After having made a design for an iron 
bridge, allowing therein for safety the usual margin 
of strength, it does not follow, if you take steel at 
less than double the price of iron and capable of 
bearing double the strain that iron bears—having 
the same margin for safety—that you obtain a 
cheaper structure, because the steel cannot be used 
throughout at half the thickness of the former, on 
account of the risk of some parts buckling and of 


| corrosion rapidly destroying such thin sections as 


this would necessitate; but, with a suitable com- 
bination of steel and other material, a structure 
far cheaper than all iron or all steel is obtained. 
Therefore, while suitable steel remains at a much 
higher price per ton than iron, there is a disadvan- 
tage in using all steel in such a bridge on the score 


| of economy. 


In order to overcome this difficulty, I have re- 
cently constructed steel bridges, having a com- 
bination of materials so arranged as to meet the 
strains and at the same time considerably reduce 
the weight and cost. As an example of the re- 
sults obtained the following may, be cited: 

The usual weight of metal for an iron bridge for 
carrying a single line of railway 130 feet span, 
having the roadway on top of the girders, taking the 
moving load at 114 tons per foot run, and adoptin 


| the same data for strain as that used by the Boar 


of Trade, namely, 5 tons per square inch in tension 
and 4 tons per square inch in compression, is 73 
tons, and if the roadway is at the bottom of the 
girders, it is 80 tons. It this bridge is all steel, and 
made on the usual basis for steel bridges, it takes 
59 tons. 

The cost of a bridge of 59 tons, all steel, at the 
present price of, say, £20 per ton, is £1180. The cost 
of the 74-ton bridge, all iron, at the present price, 
of £12 per ton, is £816. The cost of the compo- 
site egg ere with 40 tons, at £17 10s. per ton, 
is £700. In addition to the saving in cost at the 
works in this country, there arises from the saving 
in weight a gain of nearly 30 per cent. of the cost 
of freight transport and fixing—an important 
matter in countries where transportation is slow 
and expensive. 

00-0 ————_$______ 
CHAPTER XIL. 
CONDUITS. 


Considerations affecting the Choice of a Route— 
Stability of the bed of the Conduit—Cross Sections of 
Conduits of G w, Aberdeen, Marseilles ; Conduits 
of the proposed Welsh and Lake Schemes for the Me- 
tropolis, and their versus Covered Conduits 
—Tunnels—Aqueducts : Roquefavour’s Loch Katriue ; 
Pipe Aqueducts—Earthenware Pipe Conduits—Con- 
trolling Apparetes,—Hambur’s Water Supply. 


IMPROVED ILLUMINATION. 

The experiments in electric lighting which have 
been going on for some months in London and 
Paris have resulted unfavorably for the common 





‘use of that mode of illumination, simply on ac- 


count of the expense. The trial of three months 
on the Thames Embankment and in the Holborn 
Viaduct, was sufficient to a the municipal 
authorities of London, and they have declined to 
make any arrangement with the Paris company or 
to give any encouragement to others. In Paris, 
the experiments are continued, but ae at the 
expense of those interested in furnishing the light. 


shavings, or by bending them cdld with the | Statements differ as to the cost, on account of 


| hammer. 


—_ _ - ee 





| vagueness in some of the factors in the calculation, 


|  Capaper tee before the anwual meeting of the British | DUt the lowest estimates place the expense of 


' Iron aad Steel Institute. . 


lighting by electricity, by means thus ‘far em- 








ployed in Europe, at four times that of gas illu- 
mination. Thata far more brilliant light has been 
obtained nobody questions, and that its use iseverv 
way practicable for out-door spaces and large 
establishments has been sufficiently demonstrated. 
Asuperior light may be had by those who are 
willing to pay for it, or for purposes which render 
the additional outlay worth while; but so long as 
gas will funish all the illumination actually needed, 
at a much lower cost, it is sure to hold its 
— for all ordinary uses, both out-doors 
and in. 


But the experiments provoked by the various 
inventions for utilizing electric currents for light- 
ing purposes have nut been confined to the new 
process. The ea of London have been 
startled from the lethargy induced by a secure 
eee. and have bestirred themselves to prove 
that the defective lighting of that city, which was 
in itself a powerful incentive to the inventors, 
was due to theirfailure to make the best use of 
theirown material. They have latterly exerted 
themselves, under the fear of a crushing rival, 
and have shown that gas has illuminating re- 
sources heretofore untried. They have proved 
that all the illumination that can reasonably be de- 
sired for public thoroughfares can be had from that 
article, i — means are employed for extract- 
ing it. Three important experiments have been 
made, the results of which may be stated in general 
terms. The means consist chiefly in having more 
and better lamps. The posts have been shortened, 
bringing the light nearer the surface, old-fashioned 
frames that obstruct the rays and cast shadows 


have been abolished, and opalescent reflectors | 


have been placed above the frame to throw down- 
ward the light which has been heretofore diffused 
toward the upperair. But the most important 


improvement has been made in burners, and _ it is | 


found that there is hardly a limit to the amount of 
illumination that may be obtained from a current 


of gas. The old lamps on the thoroughfares taken | 


for the experiments, gave a light of twelve candles 
each; some of the new ones have a 200-candle 
power and it can easily be raised to 500. This is 
effected by the simple expedient of several con- 
centric cylinders of flame in the same Jamp. In 
the arrangement actually made, the lamps vary in 
power according to situation and the occasion for 
a greater or less brilliancy of illumination. The result 
has been pronounced altogether satisfactory, fur- 
nishing all the light that is deemed desirable. Of 
course, there has been an increase of cost, but it is 
not in recone to the increase of light, for the 
large lamps with the improved burners afford 
more light to the cubic foot of gas consumed. It 
has been calculated that six times the illumina- 
tion formerly enjoyed involves four times the old 
cost, including 10 per cent. on the outlay in putting 
up lamps and fixtures. 


An experiment has been begun in Paris which is 
still more interesting, inasmuch as it proposes to 
bring gas and electricity into direct comparison, 
both as to illuminating power and cost. he gas 
company has entered into an arrangement with 
the municipality for the improved lighting of the 
Rue du 4me Septembre, which runs at an angle 
from the Avenue de l’Opera, where the Jablochkoff 
lamp sheds its full effulgence. The lamps have 
been increased in number from 30 to 80, and the 
new ones are of the improved pattern, and each 
consumes seven times the amount of gas. The 
illuminaticn of the street is said to be 32 times as 
great as before, and to one who stands at the 
junction of the Rue du 4me Septembre and the 
Avenue de l’Opera the gas-lighted street presents 
the more agreeable effect. he yellow tinge is a 
relief from the white glare of the electric-lights, 
while the illumination is, for all practical purposes, 
equally good and more evenly distributed. The 
question of cost has not yet been determined. 


It is a curious fact that while these efforts are 
made in the leading cities of Europe to obtain more 
and better light, scarcely anything has yet been 
done in the same direction on this side of the 
Atlantic, if we except the somewhat mysterious 
activity of Mr. Edison, an inventor as prolific in 

lowing announcements and rosy promises as in 
ingenious devices that prove more curious than 
useful. Perhaps one reason why so little has been 
done to test the foreign modes of electric lighting 
is that he has been constantly threatening to 
ecli them and render useless any outlay for 
their introduction. While he has kept off Jabloch- 
koff, Rapieff, Werdermann, and the rest, until 
their ods have been proved too expensive for 
ordinary use, the gas companies have seemed to 
rest easy in the assurance that he will never come 
out of his mist of dreams and promises to injure 
them with anything ical. So we have thus 
far obtained nothing in the way of improved illu- 
mination. It has been proved elsewhere that we 
may haveit at any time and for any purpose, 
either from electricity or gas, but only by paying for 
it. More light may be had for more money, but 
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the real benefactor would be he who gave us more 


and better at the same or less cost.—N. Y. Times. 
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CHAPTER XIII. 
DISTRIBUTION OF WATER. 


Annual Discharge from Mains, Compared with the 
Usual Formule—Determination of the Diameters of 
Water Mains—Corrosion and Furring-up of Mains— 
Means and Apparatus for Removing Accumulations— 
Conditions to be observed in Casting Pipes—Apparatu ; 
for Testing Pipes with Hydraulic Pressure—Formule 
for Calculating the Thickness of Pipes—Instruments for 
Gauging the Thickness of Pipes—Various Kinds of Joints 
—Apparatus for Tapping Mains While under Pressure— 
Safety Valves—Reflux or Stop-back Valves—By-pipes 
—Sluice-Valves—Hydrants and Fire-Cocks—Street Wa- 
tering Apparatus.—Humber’s Water Supply. 
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FOREIGN INTELLIGENCE. 

A Warsaw dispatch of the 17th instant says: ‘* Seven 
bridges of the Warsaw & Vienna Railway have been 
carried away in consequence of the violent rains.” 


The Duchess of Edinburgh will to-day, if previous ar- 
rangements are carried out, lay the foundation-stcne of 
a new Eddystone lighthouse, the foundation of the ex- 
isting structure having weakened. 


The five bridges over the Thames, from Lambeth 
Bridge on the east to Battersea Bridge on the west, were 
opened to the public free for the first time on May 24. 

@ ceremony was performed by the Prince of Wales, 
and there was a considerable demonstration on the oc- 
casion. 


Four million five hundred thousand tons of iron, in- 

volving an expenditure of #422,657,240, have been im- 

| a into Russia during the last ten years. Although 

ussia herself possesses inexhaustible sources of iron, 

she is not able to mine and manufacture enough to sup- 
ply her needs. 


Nine torpedo-boats have been ordered by the French 
| government of the Mediterranean Forges et Chantiers. 

hey will be from 15 to 20 meters long, and will have 
| engines of 100 or 150 horse-power. The engines of the 
| Admiral Duperre, which will be the largest ironclad in 
the French navy, are also being constructed there. 


The shipments of pig-iron from the Clyde during the 
week ending May 17, were 7,063 tons foreign and 2,856 
| tons coastwise, being an increase upon the same period in 
{1878 of 2,099 tons. The shipments from Dec. 25, 
| 1878, to May 17, were 123,708 tons foreign and 72,720 
| tons coastwise, being an increase upon the same period 
| in last year of 46,142 tons. 


Dufour, Jegon and Baronnet, the three French en- 
gineers who have for six months been taking soundings 
with Commandant Roudaire to test the possibility of 
converting the Shotts of Tunis into an arm of the sea, 
have just returned to Marseilles. Their report is favor- 

| able, but they have suffered from the aridity of the dis- 
trict, where no rain has fallen for twenty-three years. 


It appears that the municipality of Paris is about to 
consider a project for the storing up and distribution of 

| water, for the purpose of supplying motive force to be 
| placed at the disposal of the smaller Parisian manu- 


acturers. The water, having been accumulated in res- | 


ervoirs placed on elevated spots, is proposed to be 
carried by means of a system of pipes and conduits up 
| to the higher stories of the houses in the same manner 
|as water is supplied for ordinary consumption. The 
| water thus furnished will 


| necessary to transform the pressure intocircular motion, 
| by means of suitable mechanical arrangements. It has 
been calculated that motive force can thus be obtained 
at a cost of Jess than 4}¢d. per unit of horse-power per 
| hour. 


The Peruvian railroads over the Andes climb the 
mountains by sharp grades and turns. One road winds 
up the mountains in a zigzag and oftentimes almost cir- 
cular path, and at one point there are two tunnels 
through the side of the peak, one directly above the 
other in the same late direction. The rarefied at- 
mosphere at the great elevation reached on the summit 
presented many new features in railroading, as a loco- 
motive had never before been worked at these heights. 
It was supposed by engineers generally that it would 
be impossible to keep up steam above 8,000 or 10,000 

| feet. This problem was solved in a very simple man- 
ner. At great elevations it was merely necessary to in- 
troduce into the furnace a greater quantity of air ina 
given time than at the sea level, and the simple opera- 
tion of opening the dampers wider accomplished this re- 

, sult. - 

CHAPTER XIV. 

METERS, SERVICE PIPES, AND HOUSE FITTINGS. 


Introduction—W ater Meters : High and Low Pressure 
Meters; Positive and Inferential Meters ; Kennedy’s, 
Winsbarrow’s, the Manchester Meter, Siemens & Adam- 
son’s, Pontifex & Wood's, Horsley’s, the Eureka ; 
Remarks on Positive versus Inferential Meters ; Low 
Pressure Meters; Relative Value of High and Low 
Pressure Meters; Application of Meters; Deacon’s 
Waste Water Meter ; Cee -<t In tion by 
Meter : House Services : Iron, i oa Tin-lined 
Lead Services ; Medical Testimony on the Use of Lead 
Pipes ; Experiments on Lead and Tin-lined Lead Pipes ; 
Heap’s Patent Joint for Lead Pipes ; Moore’s Pipe 
Protector ; Common’s ditto—Ferrules—Stop Cocks : Bib 
Cocks and Taps ; Self-closing Taps; Ball Cocks—Cis- 
terns : Iron, Lead-lined, Slate, and hen ware— W aste 
Preventers : Chandler’s, Dalziell’s ; Double Cistern and 
Waste Preventers for C : Pinn’s Apparatus.— Hum- 
ber’s Water Supply. 





possess sufficient force to | 
| render it available for driving machinery, it being only | 


| 2.000, 06 
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GENERAL INTELLIGENCE. 


2 We solicit and are atiways pleased to publish in these 
columns any items of interest that may be furnished us 


GAS AND WATER. 


Brookville, Ind., is making arrangements to supply 
itself with water-works. 


The latest sensation in St. Faul, Minn., is the illumi- 


nation of E!mo Park by the electric light. 


Easton, Pa., has no water-rate to pay, as the water 
company supply the town gratis for the privilege of 
laying pipes within the corporate limits. 


It is stated that the prospects of the consummation of 
the meditated water-works union between Covington and 
Newport, Ky., to which we alluded recently, are very 
favorable. 


Mr. Edison, it is reported, after spending so much 
valuable time and means on the elaboration of his theory 
of the electric light, has dropped it and decided to adopt 
that of Mr. Wallace, of Ansonia, Conn. 


The Holly Manufacturing Company, of Lockport, 
N. Y.. has notified the authorities of South Bend, Ind., 
that they must pay royalty on the hydrants used in 
that city, which are claimed to be of the Birdsall-Holly 
patent. 


The New Orleans Gas Company offers to supply citi- 
zevs with gas for heating and cooking purposes at $1.50 
net per thousand feet, which is considered a virtual ad- 
mission that they can furnish gas for illuminating at 
the same rate, instead of $2.70. 


A joint meeting of the Trustees of Lake and Hyde Park, 
Ill., was held last week for the purpose of determining 
the best means of increasing the capacity of the water 
works and reducing the expense as much as possible. 
The consumption now is at the rate of 4,000,000 gallons 
per day, and is increasing steadily. 


The projected water-works scheme at Thompsorville, 
Conn., to which we alluded last week, will, it is stated, 
cost upward of $20,000, and, unless the Hartford Car 
pet Company, whose mills are located at this — sub- 
scribe liberally to the stock, it is considered doubtful if 
they are built. Another report says, works can be put 
in on the plan proposed for 310,000, . 


During this month the Prospect Park owners at 
Niagara will have ready sixteen electric lights with 
reflectors, with which to light up the Falls. It is pro- 
osed to continue the use of these throughout the season. 

hese lights will produce the rare and beautiful phe 
nomenon of the lunar bow, and the play of the lights on 
the waters will undoubtedly have a magic effeet. 


The Woburn (Mass.) Water Board after their confer 
ence with the manufacturers of pumping machinery, 
relative to an additional engine, unanimously voted at 
their meeting of the 12th inst. to purchase a Worth 
ington Duplex, similar in capacity and style to their 
present engine, which has been in constant service and 
their entire dependence for the past five years. Mr. 
Worthington has agreed to have it erected and in opera 
tion by October ‘Ist next. 


A water famine is threatened in Allegheny, Pa., in 
consequence of the inability of the old engines to keep 
the basins full. These, during the repairs to the Lowry 
engine—which should have been finished according to 
contract March 18 last, but which it is now stated will- 
not be completed until the middle of next month—have 
been worked to their entire capacity, and in consequence 
of the breaking of a small casting the other day the 
Superintendent was obliged to request that one of the 
steam fire engines be placed at the river to pump into 
the water mains. 


The Reck Isjand (Il.) water-works were put in opera 
tion in March; 1872. Connected with them were 10 
miles of pipe and 64 hydrants. The daily capacity was 
zallons, and the total cost was $110,000. 
During the last six years the mains have been extended 
14 miles, and 20 m v hydrants have been put in place. 
There are at present ver 1,000 consumers who pay rent, 
yielding the city an annual income of $15,000. The 
expense of operating the works is about $6,000 per an- 
num, with interest on the debt amounting to $10,000, 
which makes the works nearly, if not quite, self-sustain- 
ing, beside giving the city an abundance of water for 
protection against fire 


Akron, O., is again agitating the question of water- 
works. We learn by the Summit County Beacon, of 
the 18th inst., that ‘‘the latest on the subject comes in 
the shape of a proposition from a company of Eastern 
men engaged in t manufacture of all Kinds of ma- 
chinery required in equipping cities with a complete 
system of water works and that their proposition, which 


| is of such a nature as relieves the city from any respon- 
| sibility whatever, respecting the instrument, will soon 


come before the council for its action. The com- 


pany proposes to build a system of water-works 
embracing fifteen miles of pipes’ and mains, at 
an expense of 100,000, furnishing the capital 


and charging the citizens rates which they guarantee 
shall never go above the Cleveland rates, while in ne 
event shall the income from works ag ate more- 
than seven per cent. on the investinent. It is also pro- 
vided that the city, at the end of five, ten or fifteen 
years, can purchasejthe works if it desires, at their actual 
cost. An engineer of the company has recently been in 
the city making explorations, it being proposed to de- 
rive the supply from a system of wells.’ 


STREETS, DRAINAGE, Etc. 


North Adams, Mass., has voted to put in new sewers 
at an expense of $5,000. 


The Greenfield (Mass.) selectmen will soon put in a 
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sewer on Main street according to a recent vote of the same company have heretofore built several bridges of | entirely satisfied with the result of his work on the jet- 


ties. He had reeived the $500,000 from the govern- 


town. It will be three feet in diameter. about equal length to the one just awarded them, over 


this river. 


The Chicago Evening Journal says : ‘‘ The perforated 
iron sewer-covers which the Department of Public 
Works is now putting in are not of the same design as 
those first used. The early ones were liable to throw 
horses, but those made on the new pattern cannot do 
this. By the adoption of the new design the only plausi- 
ble objection against the ventilating covers is removed.” 


The following item from the Chicago Evening Journal 
of the 13th inst, in connection with the item in relation 
to the same matter in our last week’s issue, will, doubt- 
less, be of interest to sewer pipe dealers. ‘‘ The Com- 
missioner of Public Works has readvertised for bids for 
furnishing sewer-pipes. The first bidders formed a com- 
bination to secure the contract, but Mr. Waller refused 
to let the contract without free competition.” 


Boston is now being paved with the asphalt block in 
lace of other paving material. This block weighs 21 
bs. and is five inches deep and four inches square super- | 
ficially. Its base is pulverized limestone, which is 
cemented by asphaltum and crude petroleum. The 
blocks are struck out by a steam press, and each block 
has been subjected to a pressure of 50 tons. Regarding 
its use we reprint the following from the Boston Jour- 
nal of the 13th inst.: ‘* Work was begun last night on 
taking up the new asphalt block pavement recently laid | 
on Devonshire street, the hard and smooth surface hav- 
ing been found dangerous for horses. The contractors 
are taking up the blocks and will lay them again. It 
appears that knowing the amount of heavy travel which 
passes through the street, the contractors laid the blocks 
diagonally across the street in order to favor them. 
They are so hard, however, that they did not need this 
favor, but on the contrary have not been abraded toa 
sufficient extent to make the foothold on them firm 
enough for horses. It has thus been demonstrated that 
as far as durability is concerned the pavement is first 
class. The contractors will now lay the blocks trans- 
versely, according to the original method of laying 
them. One result of this will be the chipping of their 
edges by the weight of traffic and a consequent im- 
provement in the foothold which horses will have upon 
the pavement.” 


; ine 
BRIDGES. 

The Illinois Central Railroad Company will build a | 
bridge across the Chicago River, in that city, next win- 
ter. 

The bridge over the Cuyahoga River, in Ohio, on the 
Cleveland, Columbus, Cincinnati & Indianapolis Rail- | 
way will hereafter be swung by steam. 

The contract for the bridges on the extension of the | 
Indianapolis, Decatur & Springfield road has been 
awarded to the Clinton Bridge Company, of Clinton, | 


lowa, | 


| 


The selectmen of Great Barrington, Mass., have ad- 
vertised for bids for building a new bridge over the 
Housatonic River, in that town. The bids will close 


June 25. | 


The Indianapolis Journal reports that the Commis- | 
sioners of Marion County, Ind., contemplate the con- | 
struction of three new bridges at an estimated cost for 
all of $25,000, 


The Wheeling (W. Va.) Intelligencer says: ‘‘ The con- 
tract for the superstructure of the bridge at Powhattan 
has been awarded to the Pittsburgh Bridge Company, 
being a double intersection, high-truss, iron bridge of | 
165 feet span, for $3,200. 


We learn by a recent number of the Troy (N. Y) Press | 
that all interests involved in the construction of the pro- | 
posed Lansingburgh and Cohoes bridge across the Hud | 
son, have been harmonized, and that as soon as possible | 
the work of constructing the abutments will commence. | 


President Blackstone, of the Chicago & Alton Rail- | 
road, denies the story that the company proposes to 
organize a ‘Glasgow Bridge Company,” and issue $1,- 
000,000 worth of bonds, to be secured by mortgage on 
the structure. All the bridges are counted as a part of 
the road itself, he says. 


The United States Senate on the 17th inst. passed the 
House resolution directing the Secretary of War to 
detail a commission of engineer officers to make an 
examination into the practicability of constructing a 
tunnel under or a bridge over Detroit River, within one 
mile of the city of Detroit, for railroad purposes. 


The Commissioners of Highway of Pittstown and 
wehaghticoke, in this State, have held a meeting 
# consult upon the feasibility of building an iron | 
bridge over the Hoosic River in Valley Falls, and, as a | 
result, advise the two towns interested to build a first- | 
class iron bridge, which can be built for less money 
than an ordinary covered bridge. 


The Selectmen of Westfield, Mass., will receive pro- | 
yosals until July 1 for a bridge over Westfield River on 
Fim street in that town. It is to have two spans, 190 
ft. each, 25 ft. clear roadway and one 6-ft. sidewalk ; | 
bridge to be wrought-iron truss, trusses 27 to 30 ft. deep | 
and 14 panels in each span ; wrou rht-iron floor beams, | 
white oak or chestnut joists and white oak floor plank. 


A special meeting of the Winnipeg (Manitoba) City | 
Council was held on the 12th inst. to appoint an engi- 
neer and prepare a by-law for the purpose of raising 
money for the construction of the proposed bridge over 
the Red River in that city. It is stated asa result of the 
meeting that the city will vote on July 14 upon a by-| 
law appropriating the sum of $200,000 for this purpose. 


The Board of Supervisors of Muscatine County, Ia., | 
have just awarded the contract for the construction of | 
an iron bridge of four spans of 140 feet each over Cedar | 
River, in Muscatine County, to the King Iron Brid 


and Manufacturing Company, of Cleveland, 0, e! 


| ment simply because he had fulfilled the requirements of 
The advertisement in another column in this issue, by | fee teenie ter or kee at potince es * 
the Quebec Government, for pro for the iron | above the jetties twenty-two feet of wae By Se 
superstructure for Chaudiere Bridge, will doubtless | tober next he was to have twenty-four feet i cakes 
attract attention from bridge builders generally from | there. Official reports show that on May 18 there was 
the magnitude of the work in question. As will be seen, 2 Ganth of flood tide of twenty-six feet. Ta a channel 
ee tien ott hee ie ee feet wide, with a depth of twenty-five feet. On the 
span of 250 feet—a total of 2,050 feet, tenders ng | . . 
received therefor until July 10. ’ | channel above the pass a depth of twenty-four and two- 


| tenths feet had been found. This, Captain Eads said, 
There are between 800 and 400 men at work on the | gave him a satisfactory result five months ahead of 


East River Bridge, and the stone work is being rapidly | 
carried forward on the Brooklyn approach. New | 
York Sun says: ‘‘ The bids for the steel for the super- | 
structure are yet in the engineers’ hands, but they have 
not been acted upon by the board. The engineers, who 
have for a long time. studied the subject, have concluded 
that the only feasible means of rapid transit over the 
bridge will be by cars attached to an endless rope, | 
which is to be moved by a stationary engine. It would | 
take a locomotive of greater weight than is desirable to | 
draw the cars up and down the grades of the bridge, | 
whereas, by the endless rope system, the bridge will be | 
saved the weight and the increased expense of locomo- | 
tives.” 

ainhalilienwnie 


RAILROADS. 


A company has been organized to build a road, to be 
known as the Fort Wayne & Terre Haute Narrow- 
Gauge road, from Fort Wayne, Ind., to Terre Haute, 
through the Indiana coal fields, a distance of 165 miles. 
Operations will begin at once. 


The railroads of the State of New York, from a capi- 
tal in the State in 1845 of $18,000,000, have risen to the 
present capital of $500,000,000 and proportionate 








power. Two roads—the New York Central and Erie— 
owned two-fifths of the roadsin the State, and controlled 
twice as much in connecting roads in other States. 


The traffic on all the lines of the Illinois Central Rail- 
road for the month of May was $433,190 in Illinois, 
against $465,272 the same month last year, and $127,- 
569 in Iowa, against $143,255 the corresponding month 
in 1878 ; total, $560,'59, inst $608,527. The land 
sales during the month of May, 1879 were 405.78 acres 
for $2,760.73, and the cash collected on land contracts 


| was $4,346.68, General surveys for new lines are being 


made. 


The roads which are controlled by the President of the 
New York Central & Hudson River (he is President of 
all except three, which have together 640 miles of road) 
have an aggregate length of 3,620 miles of road and 
6,102 miles of track. On these three were employed, 
as shown by recent pay-roils, 27,706 men, who receive, 
in round numbers, $1,178,000 per month, or more than 
#14,000,000 per year. There is probably but one other 
case in the world where so many men are under the or- 
ders of a single man not an army officer or government 


| official. The number is somewhat greater than that of 


the United States army as it now stands. 


The Pennsylvania Railroad Company are building 
several hundred box cars, which they propose to run on 
their fast express freight trains. The axles, journals, 


| ete., are to be sufficiently heavy to make it perfectly 


safe to run the cars at high speed when carrying 40,000 
pounds. While the running gear will be heavier than 
those of the ordinary cars, the box of the car will be two 
feet shorter, but they will be lined on the interior two 
and a half feet higher than the box cars in common use. 
The tendency on all roads is to increase the capacity of 
their cars, but this is a big jump, as two years ago 20,000 
pounds was thought to be ample tonnage for a car. 


American-made street railway cars are running in 
Liverpool, Nottingham, Leeds, Wolverhampton, Hull 


| and Birkenhead, England; in Swansea, Wales; G w, 


Edinburgh and Aberdeen, Scotland. In London alone 
about two hundred American cars are in use. In Ber- 
lin, Bremen, Hamburg, Brussels, Vienna, Amsterdam, 
Stockholm, Christiana and St. Petersburg they are also 
in popular favor, and they have made their way, says 
the American Exporter, to nearly all the South Ameri- 
can cities, and even to the Cape of Good Hope, in 
Africa. They are in use in Adelaide, in South Austra- 
lia, and in New Zealand, at Wellington, Christ Church 
and Dunedin. 


The Illinois Railroad Commissioners have obtained 
returns from twenty-six railway companies, which show 
that the “‘ life” of a locomotive engine varied on these 
railways from eight years to twenty-four, and that the 
general average duration was fifteen and a quarter 
years. Passenger cars endure from eight to twenty 
years—the average being fifteen and three-quarter 
years; the average life of stock cars being ten ree 
and that of freight cars eleven and a half years; an 
railway bridges, of wood, endure from five to twenty 
years. As to the life of rails, the statistics seem to in- 
dicate that those of iron last from three to twelve years 
—the mean being seven; while steel rails are credited 
with from nine to twenty years’ service—and an average 
of fourteen years is obtained from the returns. 

-- ee - — 


RIVERS, HARBORS, ETC. 
State Engineer Seymour has lately been busily en- 
red in surveying the Hudson River between Vv 
and Albany, preliminary to dredging between those 
points. 
One-half of the Charleston (S. C.) Harbor north jetty 
14,000 feet, has been completed, and Gen. Gillmore, o! 


tion at the manner in whi 
furmed. 


the work has been per- 


Eads, in a recent interview in New Orleans, said he was 


the U. S. Engineer Corps, expresses his entire satisfac | 


We clip the following from an exchange : uaa 


time. He said that there was but little work remaining 
to be done, and there is money enough to pay for it. 
There is only about 100 feet of heavy concrete work yet 


to be laid. When this is done the jetties will be fin- 
ished.” 


The a regarding an ancient ship canal in Flor- 
ida is clip) rom a tka (Fla.) letter in the New 
York Tribune: ‘“ Anterior to the time of the occupancy 
of Florida by the people whom Ponce de Leon found 
here when he was conducting his romantic search for 
the fountain of perpetual youth, a race of men had par- 
tially constructed a canal across the southern end of the 
great cape. The work must be very old, for in the bed 
of the excavation are live oaks which have been growing 
fully a thousand years, as the — of trees are deter- 
mined. It is claimed that this old excavation can yet be 
used in the construction of a ship-canal, and that addi- 
tional openings of fourteen or fifteen miles will unite the 
waters of the Atlantic and the gulf, and afford a . 
age for vessels by a much shorter route, and free from 
the perils of the reefs and keys along both coasts. The 
sa of life and property by means of this transit 
would soon compensate for its construction, and it can- 
not too soon receive attention from those interested in 
navigation.” 
ence ailiemoni 


BUILDING. 


North Adams, Mass., has voted to build a $12,000 
school-house. 


Shelby County, Illinois, proposes to build a $75,000 
Court House. 


A new Court House is projected at Dayton, Ohio. 
Luther Peters, architect, of that city, has been employed 
to prepare plans. 


The contractors will begin to put the heating apparatus 
in the new Custom House at Chicago, July l. They 
are under contract to have it finished by Nov. 1. 


The total cost of the new Michigan State Capitol 
building, according to the Lansing Republican, includ- 
ing furniture, steam heating, and ventilation, salaries, 
improvement of the grounds, and every expense inci- 
dent to its construction, was $1, 268.23. The 
balance of the several appropriations unexpended is 
$2,731.77. The Republican says : ‘* Has there ever been 
a public building as large and good in the country, of 
which it could be said that it cost less than the money 
provided for it ¢” 


The general plan of the building of the National 
Museum, for the construction of which the last Congress 
voted an appropriation of $250,000, and which is de- 
signed to supplement the over-taxed capacity of the 
Smithsonian itution, is that of a pavilion of one 
story, with brick walls and iron roof, and floor of con- 
crete. Projections at the corners of the building will 
be provided and wy, Ne teen for the convenience 
of the officers of the Institution, for library and lectur- 
ing purposes. The building will be 301 feet square, 
comprising 97,000 square feet; and though not cove 
so much space as the well-remembe Governmen 
Building at the Centennial Exhibition, it will be capable 
of ree much larger amount of material. It is 
expected to be comple and ready for occupation by 
the spring of 1880. 

— 006 —-—— 


MISCELLANEOUS. 


The Joliet (II) rolling-mills have work engaged for 
one year to come. 


The citiesof Davenport, Iowa, and Rock Island and 
Moline, in Illinois, are to be connected by telephone. 


An English manufacturing firm has ordered three 18- 
inch ‘* Hercules” turbines of the Holyoke Machine Com- 


pany, of Holyoke, Mass., to use in p of an overshot 
and breast wheels. 


Petroleum has touched 65 cents a barrel, the lowest 
prices ever known in history, and certainly an enor- 
mous distance below the rates of 1860, which were $20 
— The fall is due solely to the enormous pro- 

uction. 


State-Surveyor Gardner declares that most of the 
cities and towns in central New York are from one to 
two miles outof place on the maps, while the to 
graphical features are equall misrepresented. ‘‘ Few 
— realize,” he says, “that the central part of our 

tate, represented on their maps as level regions, are 
mountuins rising to such heights above the surrounding 
country that the eye can sweep at a glance 5,000 square 
miles of Jand and lakes, touc here and there blue 
horizons over 60 miles away.” riting of the official 
survey in which he has been for years employed, he 
says: ‘* Ideas of the aspects of the State derived from 
maps have, in my own case, proved to be so false and 
vague that I find in this survey the attractive novelty 
of exploring an unknown Colorado was not a 
ise to me than been the structure of 

te. In the study of the of some of 
its most remarkable features li¢ un tracks of 
know which are yet to awaken t interest. 
The ion of a part 4f central New York is as 
boa ay as_ unknown to science as that of any part 
of Rocky Moun’ ” 
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In the only case where the English heavy naval 
guns have been tried, in a way similar to actual 
service, 431 rounds and 16 tons gross of shot, were 
fired in 24g hours; during which time but one man 
was killed and one wounded. This is an exception 
to the old rule of ordnance officers—that it takes 
the weight of the gun in shot, to kill a man; also 
that two shots in a hundred are effective. Perhaps 
the improvements in offensive warfare, may— 
contrary to the intent of their projectors—reduce 
the risks of life by those who meet them in action. | 
— oe C—O 

A READY and decisive test for color blindness, 
generally adopted in Europe—where more attention 
than in this country has been given to detection 
of this grave defect of vision, in railroad and 
other public employés—is to require the person ex- 
amined, at one time and in bright sunlight, to sort 
from a skein of Berlin worsted, the shades corres- 
ponding to two samples—one of green and the other 
of red or purple. In the bright light, a color-blind | 
person will be unable to make proper selection by 
his superior sensitiveness to varying intensity of 
color; and otherwise, it will be difficult for him to 
disguise his defect in sight. 

— > o 

AFTER weeks of unnecessary delay, a new Board 
of Trustees of the East River bridge has organized, | 
in place of the old Board, whose term of office had 
expired. Trivial political differences between the | 
appointing officials of New York and Brooklyn | 
caused this interruption of an important work, at a 
most unfortunate time. By a peculiarity of the law | 
authorizing the issue of municipal bonds to defray | 
the cost of the bridge, the interest on past expendi- | 
tures will be deducted from sums received for bonds 
yet to be issued, and per day, this exceeds what 
the intelligent management, if left free, would | 
spend upon the work itself. In consequence, em- | 
barrassment is already felt, how to direct future | 
operations so as to secure the best results from the 
insufficient sum yet available, and to raise the 
funds to complete the bridge, which will be re- 
quired when this sum is expended. 

oo 

TuHatT the Suez Canal has proved so great a com- ‘ 
mercial success, must tend to encourage the pro- 
jectors of similar enterprises, particularly on this 
Continent. During the past seven years the reve-. 
nues have increased six-fold, and are steadily | 
rising, while the expenses, which now are a little 
over half the receipts, have slightly decreased. A 
great cause of this favorable state of affairs is the 
absence of locks and of lateral embankments to be 
broken; also, less dredging was required than was 
anticipated. One of the objections to the con- 
struction of this canal, was an alleged difference of 
levels between the Mediterranean and the Red 
Seas. It is now found that this is but apparent 
and due to the winds, which, in summer, cause a 
current to set from Port Said to Suez; and, in win- 
ter, from the Red Sea to the Mediterranean; the 
difference in levels in the former case being about 
154g; and in the latter, about 12 inches. The effect 
of these currents is very beneficial. They neutralize 
the extensive evaporation from the surface of Lake 
Timsah and the Bitter Lakes, useful adjuncts to 
the Canal, and dissolve the basis of salt in the lat- 
ter, which was nearly 33 feet thick but is gradually 
disappearing, especially in the course of vessels. 
These local currents scarcely reach beyond the lakes; 
that from the Red Sea runs at a rate of from 2. 
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to 3.6 feet; and that from the Mediterranean, from 


0.5 to 1.3 feet, per second. The experience gained 


in this undertaking seems to establish that for , 


ship canals to be successful they must be without 
locks. 
— << 

THE great reduction during recent years in rail- 
way freight charges, tends to quicken the efforts of 
those, who, by improving the canals, would 
cheapen water transportation, and maintain its su- 
premacy as a means of inter-communication. The 
Belgian system of cable towing, for some time in 
experimental use on the Erie Canal, is to be ex- 
tended ; 300 miles of steel wire rope, weighing 
1,000 pounds to the mile, is to be made in place, 
and a fleet of boats to use it, has been ordered. 
The cable is laid loosely on the canal bottom, and 


is operated by steam tow boats. These have a 


gripe drum, which takes hold of the cable as it | 


is lifted from the water by the passage of the boat 
along it. One or two other boats are towed, and it 
is hoped that trips will be made quicker and cheaper 
than by This system was introduced 
many years ago in France, to stem the current of 
swift-flowing, navigable rivers, and was subse- 
quently improved in Belgium—whence its name. 
Legislative authority has just been granted for 
trial, on the Erie Canal, of another system of trac- 
tion of Western origin and commended by leading 
engineers. Onthe bottom of the canal, a wooden 
track is laid, along which runs a tractor wheel 
driven by the tow-boat engine. The wheel is car- 
ried by a float, which falls or rises as water is 
pumped into it or out, and thereby pressure upon 
the track is controlled and the needed adhesion 
secured. Before full benefit of either of these 1m- 
provements can be realized in use, provision must 
be made whereby a tow and its train of boats can 
pass the locks as quickly, and with as little deten- 
tion as a single boat. Either each boat of the train 
must have precedence of other boats arriving 
after the tow-bvat, or the locks must be length- 
ened so as to pass the whole train at one time. 
ie 
Loss of traftic, since the elevated railroads were 
completed, has caused the managers of the principal 
horse-car lines in New York to seek anxiously for 
means to reduce operating expenses and to render 
their roads more attractive and serviceable to the 
public. A Paris omnibus company, by saving one 
cent. per day in the keep of each horse, increased 
its annual dividend one per cent., and with simi- 
lar facts in mind, doubtless, the Second and Third 
Avenue Street-Car Companies are experimenting 
to replace horses by a cheaper and mechanical 
power. A compressed-air motor, after a design 


horses. 


\imported from Glasgow, but modified and, as 


claimed, greatly improved, has for some time been 
running overa portion of Second avenue; and its 
promoters say : ‘* Independent of the advantages 
from greater speed, the expense is fully 50 per 
cent. less than for horses or steam.” On the 
Third avenue a ‘ non-explosive steam motor” 
makes regular trips from Printing House Square to 
Sixty-fifth street. It has a boiler extending from 
end to end and underneath the car, and a two- 
cylinder engine—both of the locomotive type. Its 
operation differs from that of an ordinary steam- 
engine. The boiler is charged at Sixty-fifth street 
with water, heated and under pressure exceeding 
that needed to supply steam for the round trip; 
the furnace being only to restore heat lost by radi- 
ation, or to provide against detention along the 
line. It does not require fuel or attention except 
at the station. This engine, it is said, is run at 
less than half the cost of horse-power. Each of 
these motors resembles an ordinary street car in ap- 
pearance, is comparatively noiseless and free from 
smoke; it hauls one or two loaded cars after it, 
and surmounts the steepest grades of these lines 
without apparent effort. Doubtless street-car 
motors will be improved as use shows their de- 


fects, but already the economy and fitness of their | 


substitution for horse-power on most city railroads 
seems to be demonstrated. 
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THE CLEVELAND CONVENTION. 

As we predicted in a previous issue of this 
journal, the Convention at Cleveland was the largest 
and most important meeting of Civil Engineers 
that has ever been held on this continent, and we 
have no doubt that the results of the bringing to- 
gether of so many eminent members of the pro- 
fession and submitting to their judgment the 
papers that were read and the discussions thereon, - 
together with the discussion of the questions that 
were raised at the business session, will be seen 
and felt very decidedly before the revolving year 
brings them to the time of another and similar 
meeting. 

The Convention was above all others distinguished 
by the presence of the prominent men of the pro- 
fession—Chesbrough, Whitman, Chanute, Flad, C. 
Shaler Smith, W. Sooy Smith, Keefer, Macdonald, 
Merrill, Collingwood, besides many 
others who are mentioned in our list as published— 
whose names are connected with important engi- 
neering enterprises, and who fitly rank with the 
foremost of their professional brethren throughout 
the civilized world. It is an honor to any city to 
have this body of men meet within its borders. 
They are the men who design cities, and whose con- 


Paine and 


stant study it isto make them more habitable, more 
convenient, more desirable in every respect ; they 
are the men who, fearless of bodily exposure to every 
danger, go forth tosmooth down the rough places, 
bridge the widest rivers, tunnel the highest moun- 
tains, and in the interests of their fellow men are 
ever pushing farther the outposts of civilization and 
commerce, and tying together with the creations of 
their intellect, every portion of the habitable globe. 
It is therefore with no small degree of pleasure that 
we chronicle the thoughts of such men, record the 
hospitalities extended to them by an appreciative 
community, and lend our influence, such as it is, 
to the advancement of profession of whose 
achievements its members may well be proud. 


a 


The papers read at the Convention were all valua 
ble as the well-studied expositions of the subjects 
of which they treated, and for the practical infor- 
mation which they conveyed; the discussions were 
taken part in by men who had new light to give 
upon a disputed point, or who were earnest seekers 
after desired knowledge. There were no “ axes to 
grind;” there was nobody to turn the stone. The 
most important action of the Convention, however, 
was in the adoption of the “ suggestions” sub- 
mitted by Mr. Chanute at the meeting of the So- 
ciety on May 7, and which were given on page 196, 
ante. The discussion being a secret one, cannot 
be given to the public; that some action of the 
Society upon the points suggested had become ab- 
solutely necessary, if the Society proposed to ex- 
tend its influence and bring together and hold the 
Civil Engineers of the country, was becoming only 
too apparent to observant members; that the ac- 
tion of the Convention in adopting the suggestions 
will be felt very speedily, and most favorably, we 
firmly believe. There is a broadening of the aims 
of the Society in the purpose of the suggestions 
that non-resident members and engiveers who may 
desire to become members will especially recog- 
nize, and, we trust, not be slow to avail themselves 
of. The American Society of Civil Engineers may 
be made the repository of a vast amount of valua- 
ble information on subjects that are of interest to 
every Civil Engineer; the sooner it recognizes the 
value of a liberal distribution of that information 
by means of its own publications, and that of free 
reporting by professional journals, the sooner will 
it gather to its membership the best of the profes- 
sion, and by the strength and influence thus ac- 
quired, give to its members the indorse ment that 
similar foreign societies confer, and the value of 
which is recognized by the communities in which 
they play a prominent afd important part. 

As we understand the situation, the American 
Society of Civil Engineers is now committed to a 
\policy of granting to professional journals the 
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most ample facilities for reporting its proceedings, pended very much on the season of the year when of the suburbs, Then it retraced its course, goir 


with the exception of business matters, The ma- they were cut. 
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Ig 


past the city and westward as far as Rocky River. 


jority of the membership of the Society is now on Mr. CHARLES LATIMER said that he recognized On the return the steamei passed close to the 
the subscription list of this journal, and if our the fact that the time of cutting has much todo water-works crib, but did not stop. The dock was 
above assumption be correct, we hope to be vith the period of endurance. He had contracted , reached at 5 o’clock, and the party disembarked. 

able to give our readers very complete and speedy | to have his railroad ties cut during the winter sea- During the ride a meeting of the Society was 


reports of future meetings, and to do what we can son. 


called in one of the cabins, Gen. Theodore G. Ellis 


to extend the influence of the Society,and promote, Mr. JOHN KENNEDY, of Montreal, thought that) presiding, and the following resolution was 


the formation of one great compact organization of | in considering the disabilities of railroad ties, th 


e adopted and copies furnished to Captains Pierce 


American engineers, which shall gather to its | temperature of the atmosphere where used should and McKay. 


ranks only the most competent of the profession, | be taken into account. 


Resolved, That the sincere thanks of the Amer- 


and in time settle in unmistakable terms the ques-| ‘‘ Brick Arches for Large Sewers,” by Mr. R, | ican Society of Civil Engineers are due to Captain 


tion, ‘‘ What is a Civil Engineer?” 
ee ee 
PERSONAL, 


Mr. D. W. CUNNINGHAM. 


HERING, was next considered. A paper on this | A. Pierce, Agent of the Michigan Central Rail- 


road line of steamers, for his very courteous ten- 


/subject by Mr. CLEMENS HERSCHEL, was read by der of this pleasant excursion to the members of 


| this Society, and also to Captain William McKay, 


7 “w S : f the steamer ‘* City of Detroit,” for his admirable 
A Washington dispatch of the 25th inst. says: Mr. WiL.1aM Rotcu, Superintendent of the Fall | ° Se y a 


‘General A. A. Humphreys, Chief of Engineers, | River Water-Works, gave an account of a severe | 


management of a most enjoyable trip. 


uslond then: deen dearreennaied aaamtn a rain storm which he observed in May of this year. | The Board of Trade also met, and on motion of 


placed on the retired list. His request will be} _ A yeas ee 2 Comparison of Standard Measures, 
English, French, and United States,” by ARTHUR 
S. C. WURTELE, Engineer of the Delaware, Lacka- | of 


wanna & Hudson Canal Co., was read; it was| American Society of Civil Engineers for their polite 


granted.” 

Prof. Henry W. Vaughn, State Assayer of Rhode 
Island, is — staying at the Hotel du Louvre in | briefly discussed by Prof. HILGARD. 
rare. The Profesor & devoting his wae tu study- | Gen. ELLIs inquired what Prof. HILGARD though 
ing those branches of chemistry in which he is a 
specialist. He has been kindly received by the 


. . . | into this country. Prof. HILGARD said he had al 
leading French chemists, 


ready expressed himself ou the subject, and pre 


Sir Henry Bessemer, who has just been knighted | ferred not to open a debate on so wide a theme. 


in recognition of his services in the manufacture cf 





| of the propriety of introducing the metric system | 


_ Mr. M. B. CLaRK, the following resolution was 
adopted: 

Resolved, That the thanks of the Board of Trade 
the city of Cleveland are hereby tendered to the 


| invitation to accompany them on the present 
t | pleasure excursion of the ** City of Detroit.” We 

| welcome the presence of this Asseciation in our city 
| with sincere gratification, and recognize the pro- 
-|fession of its members as one of the most dis- 
- | tinguished in honor and usefulness. 


| The excursion tothe Berea and Amherst stone 


Gen. ELLIS wished to know to what extent the | quarries was in charge of Mr. Charles Paine, Gen- 


malleable iron and steel, is a sonof the late Mr. | metric system had been used upon the Coast Sur- | eral Superintendent of the Lake Shore Railroad, 


Anthony Bessemer, of London. He was born at 


vey. Prof. HiLGarp answered by saying that for | and a number of the engineers availed themselves 


Charlton, Hertfordshire, Jan. 19, 1813. He was to| come purposes it became necessary to use the sys- | of the privilege of viewing some of the finest 


a great extent self-taught, and at twenty years of | tem, 
age exhibited a design at the Royal Academy, then 
located off Somerset House. 
sonrirtacies be Soe ee 
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our “inch” cannot be changed, and the metric 


(Continued from Page 197.) sirous of using it. 


CLEVELAND, June 19, 1879. 


| quarries in the country. Leaving the depot at 2:15 


Mr. CHARLES LATIMER made an explanation rel- p. m., the excursion proceeded by way of the Cleve- 
| ative to the position Prof. Hilgard had held, saying | land, Columbus, Cincinnati & Indianapolis Rail- 
| that he understood the Professor not to be an ad-| way to Berea, which place they reached at 2:45 
herent to the system, but a believer in the fact that | p.m. There they changed to open cars, and were 


:| conveyed to the Berea quarries under the guidance 


system was only made permissive with those de-| of Mr. Frank Ford, Chief Engineer of the C., ©., 


C. & I. Railway. The time until 3:45 p. m. was 


Mr. LATIMER was called to order, the point being passed here, watching the workmen and seeing 


The Convention was called to order at 10 a. m made that the metric system was not under con- ange Sich at santin Seng aEEe See ee: buliding. 
by the Chairman, Mr. CHARLES PAINE, and the|*ideration. However, Prof. Hilgard did not re-| Then excursion coaches were taken and the party 
dlecension of Mr. E P. Nortn’s paper dn ‘The | Ply, and the presumption..was that Mr. Latimer proceeded to Amherst quarries, where operations 


Construction and Maintenance of Roads” at once | correct in his statement. 
proceeded with, remarks at more or less length 


Cuessrovan, Prof. J. E. HILaarp, Colonel Henry | “U58€4 by Mr. C. E. EMERY. 





similar to those at Berea were witnessed. 


‘Cushioning the Reciprocating Parts of Steam| The party returned to the city at 8 o'clock p. m. 
being made by Messrs. C. SHALER Situ, E, S. | Engines,” a paper by Mr. JOHN W. HILL, was dis- 





The reception tendered the visitors by the Union 


Fiap, W. F. MERRILL, E. 8S. ANDREws, City Civil “The Use of Compressed Air in Tubular Founda- | Club was a very eee eS wee say in 


Engineer Morsk, of Cleveland, and Mr. Nort, tions, and Its Application at South Street Bridge,” 
who closed the discussion. The testimony of these a arene om STAUFFER, was discussed by Mr. F. 
entlemen was principally against the use of | “0!” ‘ ; 
nes a Mr. CHESBROUGH had some- Mr. JouN KENNEDY, - Montreal, read an in- 
thing to say in favor of wood, notwithstanding it structive paper on the ‘“‘Improvement of the me. 
has been a failure generally in Chicago, where it is | L@wrence River between Montreal and Quebec. 
used the most largely of any city in the Union. Several other papers were read by title, and will 


Mr. W. F. MERRULL, of Memphis, proclaimed it a 
complete failure in that city, and inadmissible in 
the future; Prof. H1LGarp testified to its utter 
worthlessness in Washington ; Mr. ANDREWS called 
for statistics concerning the comparative merits of 
the wood creosoted and uncreosoted. We propose 
to publish Mr. NoRTH’s paper in full in ENGINEER- 


be published in the transactions of the Society, 
after which a resolution of thanks to the President, 
'the Local Committee, the press, the city officials 
and the citizens of Cleveland, for the kindness and 
courtesy extended to the engineers during their 
stay in Cleveland, and the Convention adjourned 
to meet at a point to be determined at the annual 


ING News, and se leave further remarks thereon meeting in November. 

till a future issue, 
Mr, E. S. ANDREWS presented an interesting) In the afternoon two excursions took place, one 

paper on ‘‘The Preservation of Timber,” giving being on Lake Erie and the other a trip to the 

some valuable experience in connection with vari- | quarries of Berea and Amherst. 

ous preserving processes. | The steamer “City of Detroit,” Capt. McKay, 








Capt. Dresser, Assistant Secretary, read a letter | was tendered the engineers by Capt. L.. Pierce, | 
from Mr. E. W, Bowditch, of Boston, suggesting | Agent of the Michigan Central Railroad line of | 
that a committee of seven be recommended by steamers, and, besides the engineers and their 


the Convention to the Society to look into the | ladies, invitations were issued to the Mayor, city 
matter of wood preservation; such recommenda- | officials and Board of Trade, a large number of 
was made, ' whom were present with their ladies. When the 

Mr. E. SWEET, JR., gave an account of a process steamer left the wharf, at 2:30 o’clock, her decks 
he had used in treating woods for preservation. | were crowded with representatives of all profes- 

Prof. Watson, of Boston, said that he had | sions and branches of business, who had moment- 
learned the best results could be obtained in wood | arily thrown aside their cares to enjoy an after- 
preservation by treating beech. This timber has noon, if such a thing was down on the programme. 


been known to last from twenty to thirty years The weather could not have been improved. 
under a preserving process. | The steamer headed down the lake for a distance | 


Cleveland. The club-rooms are delightfully situ- 
ated on Euclid avenue, at a short distance from the 
Forest City House. The members of the club are 
mostly leading business men of the city, and no 
pains or expense were spared to make the reception 
of the Engineers a complete success. From 8 
o'clock until about 9:30 the guests continued 
to arrive, and were received by Hon. J. H. 
Wade, Hon. R. C. Parsons, Gen. James Barnett, 
Superintendent Charles Paine, Messrs. D. P. Ellis, 
G. W. Howe, John Tod, G. E. Herrick, Oscar 
Townsend, Col. John Hay and ex-Mayors N. P. 
Payne and F. W. Pelton, and other members of the 
club. The house was brilliantly illuminated. and 
the interior handsomely decorated. The lawn in 
front was lighted with locomotive headlights. On 
a temporary platform erected in front of the house 
was stationed the Germania Orchestra, Prof. Zit- 
terbart, conductor, and the evening was made all 
the more delightful by charming music. The fol- 
lowing was the musical programme: 





SS a ies in blowin des pevesreeave Riner 
2. Overture—L Mii aki sk' sk bnks he deitakade ka Bach 
OI co ooo ccccs Geatcccepeccccas Weiss 
| 4. Polka—Charles Keith.................++.055 Parlow 
| & Overture—Zamettn........ccscccccccccccccces Auber 
i MEU hana cus cb ycac coseue exis 00s Suppe 
| % Waltz—Grillenbanner.............. ....+.:- Strauss 
| & the— When the Swallows Homeward Fly. .Bach 
| 9 Po CE Ms iv ceases 56 sos uk ean Faust 
| 10. Ballet—Die Reise durch Amerika............. Giese 
| 11. Waltz—Herbstblumen ...................+06- Sahan 
12. Galop—Erinnerung an die Jagd............. Parlow 


| The guests were given the liberty of the house, 
and the time until supper was announced was 
| passed in social intercourse. 

|. When the dining-room was thrown open, a pleas- 


Prof. EGLESTON, of Columbia College, thought of twelve miles, giving the excursionists a view of | ant vision dawned upon the*Visitors. Like the re- 


that the time woods would last, when treated, de-'! Lake View Park and the extensive manufactories 


mainder of the house this apartment was beauti- 
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fully adorned with flags and festoons of smilax,|and those of the present. In those days the Only afew minutes were allowed at the dinner 
and a profusion of rare plants and beautiful blos-| height of engineering skill was supposed to be in table to the parties who proposed visiting Niagara 
soms lent their fragrance to the occasion. A neat | constructing canals and building locks, aqueducts, Falls: about thirty left on that excursion by the 
design at the end of the room bore in gilt the etc., but the contrast with those days and the Youngstown & Ashtabula and L. 8S. & M.S. R. R., 
words ** Welcome, 1879,” a large flag being ar- achievements of the present were like a compari- arriving at Niagara at midnight, where supper 
ranged to form a field. The supper tables, of son between a common wooden bridge and the was generously prepared for them at that late hour 
which there were several, were fairly laden with magnificent iron structures which now span our by the proprietors of the International Hotel. Sat- 
good things, prepared under the supervision of Mr. | rivers. urday forenoon, carriages were taken, and the 
R. Johns, steward of the house, and reflecting) Prof. Hm1GarpD and Gen. W. Sooy SmitH were | ‘‘sights” about the Falls visited. Col. W. H. 
credit on his skill as a caterer. Plates were pro-| called for, but they had disappeared from the room. Paine took charge of the party, and at the Ameri- 
vided for 225 guests. Then the name of Mr. W. E. WorTHEN was can end of the Suspension Bridge gave a most in- 
Col. R. C. PARSONS, proprietor of the Cleveland mentioned, and, after loud calls, the gentleman | teresting description of the recent strengthening 
Herald, led the way, and when all were arose. He spoke of the difficulty of an engineer of the cables, which we hope to be able to publish 
seated the onslaught upon the eatables was making a speech, and then said Cleveland had com- | in full at an early date for the benefit of our read- 
begun in earnest. When the wants of the plimented their profession in naming one of the ers. The most of the party remained over Sun- 
inner man had been fully satisfied, Col. | first thoroughfares in the world after the great day, returning to New York and the East by the 
Parsons called the assemblage to order and! mathematician Euclid. He was glad that Eve ate | Erie Railway. 
in well-chosen language extended a welcome to | the forbidden fruit, or people would now be sitting| Those who remained at Youngstown after the 
the guests. The speaker said: Though they were | around doing nothing, and there would be none of departure of the party for Niagara Falls, took cars 
not all personally known to the members of the | the splendid works of engineering that now abound. | for Hazelton, where Andrews Brothers’ Furnace 
Club, their fame had preceded them, and they Speeches were also made by Messrs. Dresser of | and the Morse Bridge Works were visited. The 
were known by their works, which extended from | New York, Talcott of Chicago, Keefer of Ottawa, | processes of Bessemer steel making and of iron- 
the Atlantic to the Pacific, and from the Great | Chanute of the Erie Railway, General W. Sooy | bridge construction were here examined, after 
Lakes tothe Gulf of Mexieo. The great works Smith of Chicago, Macdonald of New York, Prof. which the engineers and others returned to 
of engineers who had lived in ages past still | Egleston of Columbia Collage, and Emery of New | Youngstown and were taken in carriages to view 
existed on every part of the earth, foot-prints in| York, after which the reception came to an end, | its points of interest. 


the sands of time, and impressed all who saw and the guests returned to their hotels. Brown, Bonnell & Co.'s rolling mil! was in- 
them with their magnitude. The speaker wel- a Se : spected in all its departments of heat and labor; 
comed the visitors to the city as men who had ac- | On Friday morning an excursion, as given iN | nyt and bolt making were witnessed at Arms, Bell 


complished much for their race. It had been his the programme, left the depot of the Atlantic & | & Co.’s establishment; the famous water-works, 
privilege to see the great bridge now being Great Western Railway at 8 o'clock. At Leavitts-| with all their magnificent appointments, were 
stretched like a cobweb across the East River, be-| burgh the operation of changing the trucks from | visited, and at 4:50 o'clock departure was taken for 
tween New York and Brooklyn. He understood one gauge to another by means of Nucter’s Car- | Cleveland and home. 

that two of the men who had planned that great | Hoist was witnessed. At the Church Hill coal - —_—_<<-00--00- = ——______— 

bridge were present. In conclusion he expressed | mine, as many of the party as desired the sensation PUBLICATIONS RECEIVED. 


(iia cihnenie of the Club in entertaiaiinn so manay of | YS" lowered down an incline in coal cars into the ksi he Sess) Nae =r ; 
the aiken engineers of the ioe and wher ey Weer tiay Hemewen he eee dark- |" Lie tenant of Engineers. CS. ‘A, West Point, Ne ¥ 
that when they chose to again visit Cleveland they "°* by or aes fe ow emall lamps, enjoyed the — = cc = ¥9ae . 
would stay longer. | **nosing” about their heads of the mules as they | This isa table which enables anybody, without 
Gen. ELuis, on behalf of the visitors, thanked | W°Te driven past, and then were hauled out | calculation and at sight, to multiply or divide any 

their hosts for the entertainment furnished them. | 9%!" % daylight and the opportunity to com-| two numbers ; to find second, third, or fifth power 
He said they had been given an opportunity to in- | P®™® oe a — i Sa = 1 qe dargorpeclgiualls neqap hye mone, Gane ot 
spect the many and extensive manufactories of | enjoyed that trip very much, and, of course, the | fifth root of any number ; to obtain the circumfer- 
Cleveland, hor sesew works, rolling mills, and her ‘gentlemen did. The time from Church Hill to | ence or area of any circle ; to obtain the volume of 
viaduct, which is a wonderful triumph of engi- Youngstown was spent in obliterating, by means any sphere, or to multiply or divide by the sine, 
neering skill; but the most beautiful sight he had of soap and water, the reminiscences of the coal | cosine, tangent or co-tangent of any arc ; to reduce 
witnessed was on the boat during the excursion on mine, and all were happy when the Tod ‘House, | feet to meters or meters to feet. 
eulita This sliesion tothe fale eetmmanions of at the latter city, was reached, and the warm wel- | ; The author states that the error of computation 
the afternoon trip was applauded. As the great | °°™¢ of its hospitable people received. For the | in all cases is less than half of one per cent. To en- 
Brodiiva Brides bad been mentioned by Mr. Par. pleasant trip over the A. & G. W. R. R. the party | gimeers in making estimates, or to any persons who 
sons, he concluded his remarks by calling upon | “Te seeebted ee ne. aren aeatvet, mead to ee me Se ee: SD OF ae 
Col. Paine, one of the engineers in charge of the | Mr. Charles Latimer, the Chief Engineer, who was | duce statistics, this table cannos fail to be of great 
oasis, indefatigable in his efforts to make the trip a pleas- | value. 
ant one over the track with which his name is so| It is handsomely printed on Bristol board, 18 x 
widely associated. Supt. J. M. Ferris, of the A. | 19 inches, and is accompanied by a small volume 
& G. W., who had charge of the train, gave an ex- | of text, containing directions for use and the fol- 
hibition of fast time on the way that is not often | lowing valuable tables: Properties of Regular 
: a . exceeded on any road in the country. We did not | Polygons; Atomic Weights and Specific Gravity 
lic works of tine city. . Though Brooklyn and New note the speed, but we felt that it was “ good | of Elementary Bodies; Weights of Metals; Weight 
York were to have a fine bridge, yet Cleveland al- | enough.” | and Specific Gravity of Liquids; Weight and Den- 
ready possessed something wonderful in this line. An excellent dinner had been provided by the | sity of Gases; Pressure of Steam at Different Tem- 
ie ees atly eee =r, oe ae oe. | citizens of Youngstown for the party, and as soon | peratures; Foreign Measures of Length, French 
bridge in = at 80 easily, which the as possible the tables had been surrounded by the | and English Measures Compared—Length, Sur- 
ee een fend ee ee | visitors. Mr. WELLS, of Youngstown, welcomed, | face, Capacity and Weight. The price is only 
to come again, but if they shared his feelings they | in a short speech, the party to the city; he was “gee ones achiily, ahahaha dike 
had no disposition to leave. [Applause.] sees 00: NANNS Sire Se ae See eenee ae SERS’ CLUB OF P LP 

I PP ? a intelligent men;. the people of the district in which | ENGINEERS’ CLUB OF PHILADELPHIA. 
cede tac nection ete ont ioaeauae | they ay wort bal = industrious people, com-| At the meeting of June 7, 1879, Mr. J. H. Harden 

’ posed of civil, mechanical and mining engineers, 


coe introduced Mr. Joseph 8. Paxson, President of the 
wold to respond. The Judge said it was the last | and miners, and their interests were in common | Harrison Patent Car-Axle Co., who read a paper 
thing he would expect tohave a lawyer make a with those of their visitors, in directing labor and one the axle, and exhibited a working model 
peech ineers’ reception. mad i ‘ ek ais 
via = ce — a ae developing the products of labor, and therefore) The main axle is undivided and carries one wheel. 
y remarks 0 oe apnea, & _ possessed | it was that the citizens of Youngstown were en- | From its centre to the other wheel it is fitted by a 
by lawyers, and then, coming to the subject of the | thusiastic in extending ‘a warm welcome that day | collar which bears on one end the second wheel. 
toast, said that Cleveland owed much to its pio-| to the distinguished party, and he hoped that the The main axle has two points of bearing in the 
neer settlers, such as William Case and others. brief stay that they proposed to make in their city ccessdaes rs iagterval ee ee See eee 
who by their enterprise had brought engineers | might be profitable and entertaining to them all, | The extra cost of this axle is $15 for horse cars, 
here from abroad, by whose skill, what was once| Gen, ELLIs, for the visitors, responded as fol- and $100 for eight-wheel steam cars. The ad- 
a wilderness, had been converted into a beautiful | jows ; +‘ Mr. Wells, in the name of the American ditional weight in the former instance is about 150 
cit eo ie ; ; ; | pounds, in the latter from 500 to 600 pounds 
y: | Society of Civil Engineers, and their wives, and | for each car. 
Gen. Dope was next called. He could not un- their sisters and their cousins and their aunts,I| Tests were made on a street railroad in New 
derstand why he was called on, unless it was to sincerely thank you for the kind reception you | York city, which showed that on a curve of 40 feet 


contrast the engineering of his time with that of have given us, and I assure you that we shall al-| rai ce ee eae paces eels = one Ag 
the present day. He was a sort of connecting link, | ways remember our visit to Youngstown with | car than where the ordinary axle is nod , 


he supposed, between the engineers of the past ' feelings of sincerest pleasure.” an improved nut-lock used in securing the car- 


Col. PAINE said he did not expect to be called on 
fora speech. He had been agreeably entertained 
while in Cleveland, and had been given an oppor- 
tunity of seeing some of the more prominent pub- 
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ome in this axle was shown and described. 
r. rman, introduced by Mr. Hering, exhi- 
bited a trap designed to prevent the egress of nox- 
ious rom sewer inlets. Itconsists of a valve 
which falls from its seat as soon as the weight of 
the water upon it exceeds that of its counter- 
balance. It is claimed that when the valve is 
open the water still forms a tight joint between it 
and its seat, as the water flows out the valve comes 
back to its seat gradually, always preserving the 
water-joint. 

Mr. Thomas M. Cleeman read a vege showing 
that from experiments made by Mr. Darrach, 
Kutter’s formula was not applicable to cases in 
which the flow of water was under pressure. 

The paper was discussed at length by Messrs. 
Hering and Cleeman. 

The Club adjourned until October next, 

CHARLES A. YOUNG, 
Corresponding Secretary, pro tem. 
~ eh 0 


BRIDGE SUPERSTRUCTURE,* 


The omy American bridge-builders built almost 
entirely of wood; they found timber abundant, 


cheap and good; iron was scarce and dear, and the | 


limited amount of capital forbade the construc- 


tion of masonary arches where any cheaper sub- | 


stitutes, even of a temporary character, could be 
used. They built wooden trusses to cross rivers 
and wooden trestles over ravines; the former to 


be renewed from time to time, as the timber de- | 


cayed; the latter ultimately to be filled with earth 
embankments. 


While the earlier truss bridges were of experi- | 


mental character and ef many different designs, 


two forms soon took a prominent place as the | 


most common and probably the best wooden 


bridges ; these were known as the Burr bridge and | 


the Towne lattice. The Burr bridge was built of 
square timber ; the chords were made of two tim- 
bers placed side by side ; vertical pieces were placed 
about ten feet apart and framed through the 
chords, projecting sufficiently, above and below, 
to form a connection which would resist tension, 
and diagonal struts were framed into these ver- 
ticals between the chords. The Towne lattice was 


built entirely of plank, usually three or four inches | 


thick, all the connections being made by wooden 
pins driven through auger holes, the arrangement 


of parts being generally similar to those of an iron | 


lattice. Both of these bridges did good service, 
and they are still used for highway bridges in 
rural districts. They were usually completely 


covered in, and frequently strengthened by tim- | 


ber arches springing from the masonry several 
feet below the trusses, to which they were fastened 
at frequent intervals. Good examples of these 
bridges, built as early as the beginning of the cen- 
tury, are still standing. 

Another wooden bridge of somewhat later date, 
but which was built very largely about twenty 
years ago, was the McCallum truss. It was in re- 
ality a modification of the Burr, the peculiarities 
being in the upper chord, which was always 
curved so as toincrease the depth of the truss at 
the centre, and in the use of the so-called arch- 
braces, which, starting from the masonry, passed 
through the lower chord and terminated at differ- 
ent panel points in the upper chord. It was the 
boast of the inventor that these braces would sus- 
tain the bridge even if the lower chord were cut in 
two, and an instance actually occurred in which 
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left for the iron construction of a later period to | Cumberland he adopted the plans submitted by 


appreciate the real merits of the Pratt. 


| Mr. Albert Fink, his assistant. 


e Howe truss may justly be termed the most| The basis of this system was the trussed girder, 
perfect wooden bridge ever built; othershave been | the —— beam with a single post at the centre, 


designed of greater theoretical economy, but for suppo 


simplicity of corstruction, rapidity of erection and 


by inclined rods reaching to each end. 
Mr. Fink increased the practical length of this styl« 


general utility it stands without a rival. As usu- of truss by making each half a secondary trussed 
ally built, the chords are made up of three to five | girder, and then,by treating the quarters and subse- 
sticks of timber, 10 to 14 inches deep, and 6 to 8 quently the eighths in the same way, he extended 


© 
> 


inches wide, They are placed about an inch — 


| the single principle of the trussed girder to a truss 


the lengths breaking joints, and are fastened to-| of sixteen panels; the same upper chord acted as 
gether at intervals of about 4 feet with iron bolts | the beam for all the systems, but otherwise they 
and wooden keys, the latter being blocks two | were independent. 


inches thick, which are let into the timber half an | 


In both the Fink and Bollman trusses all parts 


inch; in the lower chords the joints in each line of were suspended from the upper chord, and no 
timber are coupled with wooden clamps. On the | lower chord was required; they were distinguished 
chords (above the lower and below the upper) rest by the name of suspension trusses. One of the 
| the cast-iron angle blocks; these are castings as | earliest examples of the Fink truss is the bridge 
long as the chord is wide, and of triangular section, | over the Monongahela River on the Baltimore & 
two surfaces serve as skewbacks for the diagonal | Ohio Railroad, completed in 1853, and still in use. 
braces to rest upon, and the third surface, which | The chords and posts were of cast-iron, and the 
comes against the chord, has a lip cast upon it, tension members of wrought-iron. The bridge 
| which, fitting into a groove, cut across the chord, | consists of three spans, each of 205 feet length, the 
| serves to transmit the strain from the block to the | longest then constructed in this country. All the 
chord. The angle block is cast with two or more | bridges on the Baltimore & Ohio Railroad were 
| holes, through which the vertical rods; these | built upon this general plan. and it was adopted 
are simply straight s of round bar-iron, with a|on many roads in the South. In many bridges 
screw cut on each end; they pass through the’) wood was substituted for the cast-iron in the parts 
chords, between the different lines of timbers, and| which resist compression, and this combination 
the nuts screw up against washer plates of resulted in a structure which combined durability 
wrought-iron sine above and below the chords. | with great cheapness. It may be proper to men- 
| The only framing about the braces is to cut them tion here that this plan of truss was particularly 
square to length, and the entire truss can be laid | designed with the view of making it self-adjust- 
| out with a — and scratch-aw], and framed with | able, when two materials are combined in it, which 
| no other tools than a saw, an adze, and an auger. | are differently affected by change in temperature. 
When once properly erected, the only attention! While this development in the construction of 
required is an occasional adjustment of the nuts so iron bridges was going on quietly in the more 
as to preserve an equal strain in the rods of each | Southern States, during the years from 1850 to 
set. | 1860, very few iron bridges were then built in the 
Mr. Howe built his first bridge, a single highway Northern States. The reason for this delay in the 
span of 75 feet, in 1840; his second bridge was a/| @doption of iron for bridge construction must be 
railroad bridge of seven spans of 180 feet each found in the general — which then existed 
across the Connecticut River at Springfield, built in the mind of the Bie ic, shared even by many 
‘in the same year. The lower chord was made of | engineers, which had been caused by the failure 
| planks packed close together with oak trenails; the | 0f a badly proportioned iron bridge on the New 
panels were only seven feet long and the braces; York and Erie Railway in 1850, and also by the 
‘reached across two panels ; the braces were all of | failure of the iron bridge over the River Dee, in 
\the same size as were also the vertical rods; the | England, which took place about the same time. 
angle blocks were of wood. This bridge, though It was difficult for the few engineers, who com- 
light and badly proportioned, lasted till 1858, when | bated the Crystallization Theory which was then 
it was replaced by a Howe truss of more modern | vanced, to overcome this prejudice. It was 
| design, which was still in fair condition in 1874, |80me ten years after the commencement of the 


_ when it was replaced by a double-track wrought- | earlier efforts to which reference has just been 
| iron structure. . made that iron bridges were introduced on the 
. . os ; », | Pennsylvania Railroad, upon the plans of Mr. J. 
ee like ee | H. Linville. The best of these earlier examples is 
‘they aan proportioned by im tonk salen anal | the bridge over the Ohio River, at Steubenville, 
px ; 7. , ; | which was built in 1862,with a span of 320 feet. 
without calculation. The simplicity of their de-| “ , — ae 
sign, however, offered inducements for analysis, ene aa =. sae ae oe ae = 
| and the analytical methods now used by American | 5 thi oh first iron brid P the Mi = 
| engineers in building iron bridges were applied by | 2 °"8 ¥ he oe a ak 7 ae th , 
| the best builders to these more crude structures. bets ae St Feelin ae i. cae . ya aoe 
The Howe and Pratt trusses introduced the use | Sort At this time ie micet rominent desi fb 
of iron for the lightest portions of the truss; the for iron bei o Siar hit The Fink onl 
| next advance was to make the entire truss of iron, | 727/70 OHages were of four kids. ven 
| The general plans of the wooden bridges were ad Bollman suspension trusses, the Pratt truss and 
. : ; 3 

hered to as far as they were applicable to the new | oe arren eevee. ho we. von, had been 
material; the bottom chords, strained in tension, | pUlt im iron to a limited extent, but it was soon 
| were taede of wrought-iron bars. and the com.|‘0Ud that however excellent in wood, it was 
pression members were of cast-iron. The bars of | ay oo Se ee Borge a 
the lower chord were joined together with eyes and ato 7 : 


| pins, and the upper chord was cast in panel lengths use of panels of unusual length, the Pratt truse 





| with square bearings; the rods of the web usually Whipple. Murphy, or sometimes ar 


the entire lower chord and floor fell under the | P@S8ed around the pins of the lower chord, while 


weight of a train into the river, and the upper por- 
tions of the truss were left standing. This bridge 
was exceedingly stiff and for a time very popular, 
but it wasso complicated that it was custom 
make a full-sized drawing on a smooth floor, from 
which patterns were taken for the framers. It has 
now gone out of use, 

The first real advance from the old wooden 
trusses was made about forty years ago, when iron 
rods were introduced to take the tensile strains of 
the web. This was accomplished in two different 
trusses, the Pratt truss, in which the web was 
composed of vertical timber compression members 


with diagonal rods for ties, and the Howe truss, in | 


which the rods were vertical and the diagonals 
were wooden struts, one system of bracing being 
precisely the reverse of the other, and both fur- 
nishing the opportunity for perfect counter-brac- 
ing, in which the Burr bridge was deficient, and 
which was a necessity in railroad bridges. At first 
the two systems appeared of equal merit, but the 
vertical rods of the Howe required a minimum 
amount of the more costly material, and afforded 
special advantages for simplicity of detail ; on the 
other hand, it was found difficult to keep the two 
iron diagonals of the Pratt truss in proper adjust- 
ment. The Howe soon took the place which it still 
holds, as the standard wooden truss, while it was 


* From American Engineering, as illustrated by the Ameri- 
hey eo Engineers, at the Paris Exposition of | 





| the connection at the upper end was by nut and 
iscrew. The first successful iron bridges were those 
| designed by Squire Whipple, many of the earliest 
;of which are still standing, their skeleton being 
| substantially the same as that still in most common 
| use; a Pratt truss with the end posts inclined so as 
| to reach over the first panel. 


| The adjustable truss with cast-iron compression 
| members was the real beginning of iron bridge 
| building in America. A large number of bridges 
| of this sort have been built even to a late gutted by 
| Mr. Francis C. Lowthrop, in which all tensile con- 
nections are made with screws. 


Up to the year 1850 few iron bridges had, how- 
ate been constructed of longer spans than fifty 
eet. 

The first impulse to the general adoption of iron 
for railroad bridges was given by Mr. Benj. H 
| Latrobe, Chief Engineer of the Baltimore & Ohio 

Railroad. When the extension of this road from 
Cumberland to Wheeling was begun, he decided to 
use this material in all the new bridges. Mr. Latrobe 
had previously much experience in the construc- 
_ tion of wooden bri in which iron was exten- 
sively used; he had also designed and used the fish- 
bellied girder, constructed of cast and wrought- | 


truss), and the Warren girder was either doubled 
or the floor was suspended by vertical rods from 
the intersections of the braces with the upper 
chord, Cast-iron was generally used for compres- 
sion members, which were cast of hollow cylindri- 
calform. Mr. Linville, President of the Keystone 
Bridge Company, had, however, built bridges with 
wrought-iron posts, and the hollow wrought-iron 
riveted column made by the Phoenix Iron Com- 

ny bad already been received with much favor. 
om builders, however, preferred to retain the 
cast-iron top chord, while using the wrought-iron 
posts in the web. 

Shortly before this, Mr. 8. 8. Post had designed 
and patented the Post truss. The details of this 
bridge were in many respects novel, but the dis- 
tinctive feature was the arrangement of the posts 
| and ties of the web, the bridge being usually built 





. | with a double-web system, and the posts being 


| given an inclination across half a panel, main ties 
| across a panel and a half, and the counter ties the 
same inclination as the posts reversed. This de- 
‘sign was the result of careful calculations and 
| thought to be very economical. 

About this time, also, the use of combination 


| bridges became common—this term being applied 


to bridges in which the lower chord and other ten- 


iron, and which is still in use on the Baltimore & | sile members were of wrought iron, the top chord 


Ohio Railroad; he had adopted on the older por- 


and compression mem’ wood. The origi 





tion of that road the Bollman plan of bridge for 
short . which has since come into extensive | 
use, Bat for the general plan of bridges west of ’ 


of this system of construction may, perha 
found in the early m trusses of Mr. Fink, 


with wooden chords and posts. Mr, Fink also in- 
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troduced what was known as the Y combination 
truss, a Warren girder, with top chord and braces 
of wood and lower chord and ties of wrought iron; 
this bridge was easily protected from decay by 
covering the upper chord and principal braces with 
a tinned roof; it is, probably, the best combination 
bridge built, and is used largely in many parts of 
the South, where it has virtually superseded the 
Howe truss. The Post truss was often built asa 
combination truss, and the Pratt truss is still built 
in this way. The first bridge across the Missouri 
River, built in 1867-69, at Kansas City, by Mr. 
Chanute, was an example of a combination double 
system Warren girder, with curved upper chord. 

The introduction of wrought-iron posts was soon 
followed by the use of the same material in the 
heavy compression sections of the top chord, and 
the best builders were not slow to realize that the 
screw adjustments which were important in 
wooden bridges were of no advantage in an iron 
structure ; the screw connections at the upper 
ends of the tension rods were accordingly dispensed 
with, and bridges built with pin connections 
throughout. The use of cast iron has gradually 
become less and less, until now many engineers 
have entirely dispensed with it, making all the 
connections and details entirely of wrought jron. 

The peculiarities of American iron bridges, as 
compared with those of the European builders, 
may be traced in no small measure to the fact, 
that in America the construction of wooden bridges 
was practically perfected before the building of 
iron bridges wasbegun. Many of the features of 
wooden construction were repeated in iron, some- 
times with very unsatisfactory results, and only to 
be abandoned as the builders became more profi- 
cient ; butthe most prominent feature of Ameri- 
can bridge design is the concentration of the ma- 
terial ina few members, and this was realized in 
the Pratt, Howe and other trusses, before iron 
bridges were built. Simplicity of skeleton form 
has been followed from the first ; and since the 
use of wrought-iron track stringers has removed 
the objections to long panels, single systems of 
bracing have generally been preferred to double, 
and the simple Pratt truss, of wrought iron with 
inclined end posts, and all tensile connections 
made with eye-bars and pins, has of late years been 
built more largely than any other design. 

The European systems, on the other hand, have 
not been without their advocates; riveted struc- 
tures, copied originally from foreign desigms, were 
early introduced on the New York Central Raiiroad 
and some of its connections, and this has ever 
since been the standard system of construction on 
those lines. The earlier bridges were generally built 
with vertical compression members and inclined 
ties; the latter being so numerous as to give the 
structure the appearance of a lattice bridge. For 
the shortest spans riveted plate girders were used. 
This system of construction has not been without 
its influence on the designs which are considered 
more strictly American, and its development has 
undoubtedly been modified by the standards of 
other builders. Plate girders and trellis bridges, 
built of plates and angle-irons, have now be- 
come the favorite forms of iron construction for 
spans of 60 feet and under, and their use 1s yearly 
becoming more common. On the other hand, 
in trusses of greater length, the builders of riveted 
work have departed from the European forms of 
construction and concentrated their material in 
comparatively few members, the usual design be- 
ing a species of lattice in which the parts cre so 
few that each diagonal is intersected by only three 
others—the truss being, in fact, a four-system 
Warren girder, in designing which the strains of 
each member are separately calculated in much the 
same way as is done in the more widely-separated 
members of a pin-jointed truss. One of the best 
examples of riveted bridges was built in 1874, over 
the Connecticut River at Springfield, Mass., on the 
piers once occupied by the first Howe truss that 
ever carried a railroad. 

In the early building of railroads, and even of 
late years in the construction of lines in timbered 
or thinly settled districts, the use of wooden 
trestle-work played a part hardly inferior in im- 
portance to that of wooden truss bridges. The 
plan of trestle-work commonly adopted consisted 
of bents placed from 12 to 18 feet apart, each bent 
consisting of a sill, four posts and a cap, all of 
timber 12 inches square; the sill rested on piles or 
sub-sills, according to nature of the foundation; 
the two inside posts were vertical and placed 
directly under the rails, and the outside posts were 
given a batter of about 1 in 4. The posts were 
framed into the sill and plate with mortise and 
tenon, and the bent was stiffened by diagonal 
planks bolted or spiked on each side. Stringers 
resting on the caps connected the several bents, 
and on them were laid the ties to which the rails 
were spiked, This trestle, with very slight modi- 
fications, has been built in all parts of the coun- 
try, and used to carry railroads across ravines 
where the cost of earth embankments was too’ 
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great for the economical demands madé on the 


engineer. Where the height exceeded about 30 
feet the bents were built in two or more stories, 
an intermediate cap with light longitudinal string- 
ers being placed at the top of each story. For 
structures of great obnapalialie special designs were 
followed, in the best of which the use of mortise 
and tenon was abandoned, and the different 
lengths of timber were made with square butt- 
— resting directly upon one another. The best 
cnown example of this class of structure was the 
great Portage viaduct designed by Mr. Silas Sey- 
mour in 1851, which was so arranged that every 
timber could be taken out and replaced without 
disturbing the stability of the structure. 

The first examples of iron trestles were erected 
in 1853 by Mr. Fink on the Baltimore & Ohio Rail- 


road. There are two of these trestles or viaducts | 


crossing ravines on Cheat River at an elevation of 
250 feet above that viver. They are located on 


. ~ 1 
grades of 1 in 50, and one of them on a curve of 


800 feet radius, and are built entirely of cast iron. 
The trestle is sixty feet high—the posts are cast in 
two sections; the lower has a diameter of 7 inches, 
and the upper of 615 inches, with %j-inch thick- 


ness of metal. Every 25 feet there is a vertical | 
post, from the foot of which two inclined braces | 


start; the braces in the several panels meet at the 
top in the centre of the twenty-five feet space, 
giving a support to the stringers bearing the track, 
every 12!, feet. The length of these trestles is 500 
feet, and they are built in sections of 125 feet 
length; each section is braced together in such a 


manner as to permit it to slide—from the centre | 
each way—upon the foundation plates, in order to | 
permit of the contraction and extension of the | 


structure under_the influence of changes in tem- 
perature. 


These structures, presenting an extremely light | 


appearance, have now been in use for twenty-five 
years, and may, perhaps, be considered the boldest 
attempt in the use of cast iron in bridge construc- 
tion, 

About a dozen years ago, Mr. C. Shaler Smith be- 
gan building wrought-iron trestles, using Phoenix 


riveted columns for posts, each bent consisting of | 


two posts with cross struts at intervals of about 
30 feet and diagonal tie rods, the bents being 
placed 30 feet apart, supporting trussed girders, 


and stiffened longitudinally by struts and diagonal | 
ties ; these trestles were built at first with alllon- | 
gitudinal members of wood so as to avoid any diffi- | 


culties from thermal expansion, but by omitting 
the struts inevery third or fourth span, there was 
found no difficulty in making all parts of iron. 
This general system of construction has now be- 


come very common, and iron viaducts of skeleton | 
design are built by all bridge builders, the designs | 
being more or less varied to suit the peculiar re- | 


quirements of each case. In all these, however, 
the same prevailing characteristic is found that 


marks the truss bridges—the concentration of ma- | 


terial in afew members, and the economical ad- 


vantages of this system are found even greater in | 


lofty viaducts than in long span trusses. The most 


remarkable example of iron viaducts is the bridge | 
lately built by Mr. Smith across the Kentucky | 


River, consisting of three spans each 375 feet long, 


which rest upon iron towers, and carry a railroad | 


at a height of 275 feet above the river. 

As early as 1847, Squire Whipple printed with his 
own hands a memoir on the strains in skeleton 
structures, in which the general principles of cal- 


culating strains and proportioning the parts of | 


the more common forms of trusses were correctly 


enunciated. This memoir was the foundation of | f 


American scientific bridge building. The practice 
of American bridge builders is to calculate in de- 
tail the strains on each separate member of a truss, 
preparing strain sheets or skeleton diagrams on 
each line, in which the estimated maximum strains 
are marked. Incommon practice, railroad bridges 
are designed to carry 3,000 pounds for each foot of 
track, with an additional allowance to cover the 
extreme strains produced by a heavy locomotive 
on the floorand web systems. It is not unusual, 


howerer, to calculate the effects of an actual train, | 


considering the different weights on the wheels. 
The pin-joint system offers the best assurance that 
the actual strains will agree with the calculations, 
and renders simple the connection of large-sized 
members, whose use in riveted structures is virtu- 
ally excluded by the large number of rivets re- 
quired in the joints. 

The practice has been to build the several mem- 
bers of a bridge in the shop, finishing every part. 
The tensile members are eye-bars, with forged 
heads and eyes drilled to fit accurately on turned 
pins ; the compression members are usually built 
of plates, angles and channel irons, or of special 
shapes, like the sections of the Phoenix column. 
Each member is complete as it leaves the shop, and 
the bridge has only to be put together at its site, 
little or no riveting being done there. A span o 


,ordinary length will be erected in two or three 


days. 
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The last ten years have witnessed the erection of 
structures of a magnitude which had not been 
attempted in America till then. The Raritan 
draw-bridge, which turns on a central pier and has 
a total length of 472 feet, and the channel span of 
the new bridge over the Ohio at Cincinnati, 520 
feet Jong, both designed by Mr. Linville and built 
by the Keystone Bridge Company; the Rock 
Island draw bridge,designed by Mr. C. Shaler Smith, 
and weighing 750 tons; besides the draw bridges. 
all over 360 feet long, on the Mississippi, and four 
other bridges ocross the Ohio, with channel ns 
from 350 to 400 feet, are examples of the applica- 
tion of the more usual forms of construction of 

' works of unusual size. The St. Louis bridge, with 

its three spans steel-ribbed arches, each about 500 

feet long ; the stiffened suspension bridge at Pitts- 

burgh, and the great steel wire suspension bridge 
at New York, with a clear span of 1,600 feet, the 
cables of which are now in position, are prominent 
cases in which the engineers have thought best to 
depart from the usual forms of truss construction 
and to erect structures specially designed to meet 
the peculiar requirements of each case. 
el A a So 


FUTURE OF AMERICAN ENGINEERING.* 








GENTLEMEN: I have chosen this subject for my 
address, as | know of none more personally in- 
| teresting to the members of this Club, most of 
| whom are young men who look forward to many 

years’ practice of their profession, and whose 
| career will be greatly influenced by the future of 
American Engineering. 
The numbers of our profession are increased 
every year by hundreds of graduates from the 
technical and scientific schools, and by others who 
| rise from the ranks of the great army of labor to 

become its leaders. All of them expect to make 
engineering, in some of its various branches, the 
profession and occupation of their lives, and all 
| are interested to know whether there will be room 
and work for all. 

One’s first demand of his profession is that it 

| shall give him an honest living. 
His next strongest wish is to find an opportunity 
| to execute some work that shall fully call out his 
| abilities. and give him some measure of that fame 
| which we all prize. 

Finally, he ought to wish to **pay the debt 
which every man owes to his profession” by 
making some permanent addition to knowledge, 
either in engineering itself or insome of its kindred 
sciences, 
| Ifa man succeed in but one of these three things 
| he may be thankful; if in all, he may justly claim 

the title of an ‘‘ eminent engineer.” 

The broadest and at the same time most concise 
definition of engineering is ‘‘ scientific construct- 
ion.” if this be true, engineers have existed from 
the days when the early kings of Egypt reared the 
first pyramids, a thousand years before Abraham 
| was born, down to the generation which has seen 
the achievements of Stephenson, of Morse, and of 
Eads. 

But while engineers have lived and labored for so 
long a time, it is only of late years that they have 
| become a distinct guild and profession. The name 
was first applied to the makers of canals, aque- 
ducts, dikes, jetties, and other hydraulic con- 
structions. Then, it was extended to the makers 
of railways, and now, it takes in a much wider 
range of operations. [t will be attempted to show 

that on the breadth and inclusiveness of this classi- 
_ ficationJepends the solution of the problem of the 


uture success of our profession. 

The first question is: What preparation and 
education will best make a man a scientific con- 
structor? 

A great deal of discussion has taken place during 
the last year or two on the education of engineers. 
It is not intended to enlarge upon this here. 
| Suffice it to say that we are all now agreed that 

education is of two kinds—that derived from books, 
}and that obtained from actual practice and from 
| contact with men. 

One tells us what to do, the other how to do it. 
| Both kinds are absolutely necessary. 
The more of the first kind an engineer has, or, in 
| other words, the broader and deeper the foun- 
dations of his knowledge are laid, the more readily 
and intelligently will he acquire the second, and 
| the more satisfactory will be the results of his 
practice. 
But in order that his learning may be of prac- 
| tical use to him, he must also have experience. 
, The young engineer of the present day comes to 
his work with a much better preparation than 
| those of the generation before him. He must not, 
| however, e the mistake of supposing that the 
| eminent engineers of a past generation, who never 
/enjoyed the privileges of the schools, were de- 
ficient in scientific knowledge. They had it, but 
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they got it from actual experiment, and went 
beyond the books of their day, and were in many 
cases the original discoverers and investigators, 
the fruits of whose labor every school-boy can now 
enjoy. 

The weak point of the old system was that 
while it produced many great men, yet the average 
did not high as now; and the expenditure 
of much capital had to be intrusted to ignorant 
persons, whose blunders led to enormous waste, 
and whose names are now happily forgotten, 

ther with their mistakes. 

he young engineer of the present day sinould 
also remember that now, as in the past, there is 
but one road to success. He who wishes to com- 
mand must first learn to obey. He must show his 
superior officers that he is perfectly reliable and 
faithful. A man who has his mind occupied with 
the direction of large interests appreciates fully the 
wisdom of the saying, ‘‘ Never i yourself what 
you can get any one else to do for vou.” But this 
cannot be carried out unless he feels perfectly 
sure that his assistants will not deceive him, that 
they will report things exactly as they are and will 
carry out his instructions to the letter. 

After a young man has shown that he can 
always be depended upon, he will soon be pro- 
moted into a higher rank, where the orders are 
more general and where more is left to his dis- 
cretion and judgment. 

If to faithfulness and energy he add good 
judgment, and to good judgment tact, and the 
power of managing and controlling men, he may 
rest assured that before very long he will have 
gained the first requisite—material success. 

He will probably find that soon an opportunity 
will offer to carry out some work which will in- 
sure him a measure of reputation. 
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Mr. Chesbrough, City Engineer of Chicago, was 
once introduced to one of the European engineer- 
ing societies as that daring engineer who had 
raised a city of 300,000 people ten feet up in the 
air above its vriginal ition. 

Allied to the coseedibies class we have the san- 
itary engineers, specialists. whose duty it is to 
apply scientific principles to the construction of 
our dwellings, too long left in the hands of ignorant 
plumbers and builders. 

Then we have the honorable body of architects, 
who all ought to be engineers, i. e., scientific con- 
structors; for, if they are not, so much the worse 
are their buildings. 

The great gas companies now almost always em- 
ploy men of scientific attainments as their engi- 
neers, the result of whose labors may be seen 
rather in the increase of dividends than in the 
lower price of gas. 

But another school of specialists is coming on, 
whose labors will corect all this—the electric engi- 
neers, whose skill has already enabled us to light 
our workshops more brilliantly and at less cost 
than the gas engineers have been able to do it. 

The future of electric engineering includes not 
only the vast, fields of electric lighting and of the 
telegraph, but all means of transmitting signals 
and, perhaps, of power. 

Another class of specialists has an enormous 
future before it in this country—I mean agricul- 
tural engineers, who, as a separate body, have 
existed for some years in England. When one 
considers the great savings that are capable of 
being made by the application of correct scientific 
| principles and practice to farming operations, 
which are now done so loosely and by rule of 
thumb, who will not say that here is not a great 
opening for engineers in the near future ? 


Finally, his early scientific training having 
taught him to observe facts and draw deductions 
therefrom, he will probably, sooner or later, make | 
some contribution to science. Even if not a} 
writer, he will furnish some of the material of | 
which books are made. 

We have thus briefly traced the career of a suc- 
cessful engineer in the present condition of the | 
profession, or, rather, in the immediate past. 

But it will be said: ‘‘ The ranks are already too | 
crowded. More and more men are coming in| 
every day. Although we admit the truth of | 
Webster’s saying, ‘ there is always room at the top,’ | 
yet, what shall we do who are men of only mod- | 
erate abilities? We do not ask nor expect the | 
great prizes of the profession, but we cannot help 
thinking that in America, engineers are less es- | 
teemed and less paid than in any other civilized 


Then there is a class of engineers v-hose services 
are more and more in demand every year—I mean 
the engineers employed by large contractors. Some 
of the ablest men in England are contractors’ en- 
gineers. 

You will observe that fora man to succeed in 
any of these newer branches of our profession, he 
must be much more than a mere surveyor or de- 
signer and measurer of masonry and earthworks. 
He must be, first and foremost, a mechanical engi- 
neer, as itis termed. He must understand dy- 
namics as well as statics, and must be practically 
familiar with the construction of machinery and 
machine tools. 


In Europe, no man can attain eminence as a civil 
engineer who is not well versed in the mechanical 
part of his profession. Hence, we findthem con- 


country of the world. Will we be better or worse 
off in the future? Are we going up grade or 
down ?” 

These are very pertinent questions, and a true 
answer would be of the higest interest. I will en- 
deavor to give you my views, always bearing in 
mind the modest epitaph of the old surveyor, ** his 
hind-sight was better than his fore-sight.” 

It has been previously stated that on the breadth 
and inclusiveness of the classification of engi- 
neers depends the solution of the problem of their 
future success. 

If we bear in mind that while an engineer is, 
Le 
yet a scientific constructor must be an engineer, we 
shall see how numerous are the paths open to us to 
follow and how soon the aeons will be relieved. 

_ Let us see how the number of these paths has 
increased during the last half century. 

Before the year 1828, an engineer meant a man 
who knew how to make canals and water-works. 

But when George Stephenson created the modern 
railway, an engineer soon came to mean a man 
who could build railroads. The construction of 
the 85,000 miles of railroads in the United States, 
costing over 4,500,000,000 of dollars, has naturall 
given employment to the largest number of engi- 
neers. After these roads were opened for use, 
they still continued to employ many engineers in 
taking care of them and of operating them. 

_ Within the last dozen ra the substitution of 
iron for wood, first in railway bridges and viaducts, 
and afterwards in structures of kinds has de- 
veloped another class of special engineers, who, 
— of a pushing and energetic disposition, have, 
pe 
share of public attention. 

The development of our mineral wealth, in 
which it is estimated that over 400,000,000 of 
dollars have been invested during the last thirty 


ears, may be seen reflected in the list of the 
iety of Mining Engineers, which numbers 734 
members. 


Then we have the —o of the water-works, 

» Sewerage and of the streets and struc- 

tures of our large cities. ee een new 
expending some 5,000,000 of in its im- 


proved sew E oe in some respécts, 
even the eignatic works of London itself. 


not always a scientific constructor, | 


» monopolized rather more than their | 


/nored by almost ev 
| and ‘Le fast-f. ight 
agents, and all 


stantly called upon to design, construct and report 
upon paper mills, cotton factories, sugar machinery, 
| iron and steel works and such things, which in this 
| country are intrusted to manufacturers rather than 
| to engineers. 


| Ido not mean to say that this country is behind 
| others in mechanical engineering—the names of 
| Fritz and Griffen, of Sellers and Holly, forbid that; 
| but I do mean to say that if American engineers, 
|as a class, were better versed in the mechanical 
| part of their profession, they would not see them- 
|selves laid on the shelf by the capitalists who 
| throw away their money on Keeley motors. 

It was one of the traditions of the elder school 
of engineers that they should carefully abstain 
| from taking part in matters of business. Archi- 
| tects and civil engineers were formerly either gov- 
| ernment officials, or as professional men, they held 
| the same social position, which they feared would 

be lowered if they became business men, skilled in 

prices and sharp at a bargain. This was merely 

a survival of the old feeling of contempt which the 
| governing classes—the men of the sword—felt for 
the men of affairs. 


The effects of this mischievous tradition have de- 





Y | scended to our own day, with unhappy results to 
I sel scarcel tell you that an 


| the profession. 
| engineer is only half fitted for his work unless he 
| is able to hire men and buy materials and execute 
/his own designs, if occasion call for it. It may 
seldom be n for him to do it, but the ability 
of so doing makes him a better judge of the value 
of a contractor’s work, and a far safer estimator of 
the probable cost of public works. 
European engineers profess to be able to do this, 


five per cent. commission on the cost of their 
| works, and attain wealth and ition, while, in 
| this country, engineers are to often paid the salar- 


| ies of second-rate clerks. 

|. It has sometimes happened that, in looking for 
| the engineer of some railroad, I have been dis- 
SS him at last hidden away in a 


usty of a building, ig- 
ile the ticket agents, 
t agents, and the palace-car 
ir tribe, sit down-stairs - 
splendid apartments, drawing large salaries an 
commissions, and evidently people ot 


office on the a 
yw 


and this is one reason why they command their | 


the highest | 
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consideration. This is because they are first-class 
business men, while the poor ¢ngineer is not, 

Let the engineers of the future, if they wish to 
prosper, learn to be men of business and control 
the cheque-book and the ledger. We shall then hear 
less of public works frightfully overrunning the 
original estimate of cost, and the whole profession 
will stand higter in public estimation. Pardon 
me, if I say that I feel sure that whatever reputa- 
tion I myself have, is due to the fact that the public 
feel contident that I can and willexecute my own 
designs within my estimates both of and 
time. 

From what has been said, you will see that my 
views of the future prospects of engineering in 
America are not gloomy. 

The truth is, that it is by engineers, whether 
called by that name or not, that America has been 
made what she is to-day. The Fultons, the Morses, 
the Ericsons, the Howes, the McCormacks and 
the Edisons are engineers, although their names 
may never have been enrolled on the lists of learned 
societies; while among those whose names are to 
be found on such lists, who is there im any country 
who ranks above Jervis, Latrobe and Eads. 

Follow, therefore, in their footsteps. The field 
is vast, for it covers the whole area of scientific 
construction, while the laborers are even yet but 
few. From the brilliancey of the past we may pre 
dict the greater glories of the future. Seme of us 
who are passing off the stage may not live to see 
them, but there are young men in this room who 
may one day behold greater triumphs of engineer 
ing than the world bas yet seen. 


cust 
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THE INSTITUTION OF CIVIL ENGINEERS. 


Among the notable events in Engineering circles 
in Great Britain the Conversazione of the 
President of the Institution of Civil Engineers, 
and which was held on the 26th ult. About 
1,100 guests were present. The following notice 
and catalogue will serve to illustrate the im- 
portance and ‘‘enjoyableness” of such recep- 
tions, as they are managed by our more advanced 
cousins over the water, and, we trust, will serve to 
stimulate the profession in this country to a more 
appreciable sense of its capabilities for usefuiness, 
for exerting a pronounced influence on society, and 
for taking the prominent rank ¢n the community 
to which it is entitled. The President of the Insti- 
tution of Civil Engineers is Mr. J. F. Bateman, F. 
R. 8.8. L. and E. From the London Architect of 
May 31 we learn that the session of the Institution 
closed on Tuesday, May 28. The President stated 
that during the session 68 associates had been 
transferred to the class of members; 60 members 
and 180 associates, of whom 40 were previously 
students, had been elected; and 153 students had 
been admitted. Since the same date last year there 
had been a net increase of 84 members, 59 asso- 
ciates, 74 students and one honorary member. 
These several classes now number 1,156, 1,829, 598 
and 17 respectively—together 3,600, as against 
3,382 twelve months ago, being an increase at the 
rate of 615 per cent. 

The following is the notice and catalogue referred 


Is 


| to above: 


By permission of the Committee of Council on 
Education, the President of the Institution of Civil 
Engineers is enabled this year to hold a conversa- 
zione in the Engineeriag Galleries of the South 
Kensington Museum. These galleries contain a 
varied and extensive collection of models of ma- 
chinery and of naval architecture, of which collec- 
tion revised catalogues have lately been prepared by 
the science and art department. To this collection 
several objects, specially lent for the occasion, have 
been added, and of these objects a list is subjoined, 
arranged in alphabetical order of the names of the 
contributors. 

It is proposed to light the different galleries by 
electricity. Inthe tea room will be displayed four 
of Higgins’s Incandescent Lights, the electricity 
being produced by a galvanic battery. The ad- 
joining vestibule and the reception room will be 
lighted by the Electric Lighting Company, by 
standards fitted with Wilde’s automatic carbon- 
holders, the current being supplied by two Wilde 
electro-magnetic induction machines, placed in 
the adjacent porch. The next vestibule will be 
lighted by Werdermann lamps, the electric power 
being derived from a Gramme quantity machine, 
while the small ship-model room will be lighted 
with Serrin lamps, the electric current in this case 
being produced by two *‘A” Gramme machines. 
These three machines, and the lamps connected 
therewith, have been lent by the British Electric 
Light Company, and will be worked by an 8-H. P. 
Otto silent gas engine, contributed by Messrs. 
Crossley Brothers. The central hall will receive 
its illumination from three electric lights lent by 
Messrs. Siemens Brothers, the machines and engine 
being situated at a distance of 1,800 feet, in the 
Albert Hall, whence three leads proceed to the 
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lights, and ‘a fourth lead is employed to actuate 
another machine, to illustrate the transmission of 
power by electrical agency, the amount so trans- 
mitted being indicated by a Prony brake. The 
lighting of the last room has been undertaken by 
the *‘ Société Générale d’Electricité,” and will be 
effected by six Jablochkoff electric candles, the 
current being supplied by a six-light Gramme 
dividing machine, worked by a portable steam- 
engine. 


LIST OF MODELS AND ENGINEERING INSTRU MENTS. 


Hoffman's Tripod Heads; Rails, Joints and Wedges: 
Spring Safety Valves; Two Cups of Bessemer Steel; 
Continuous Self-Recording Mercurial Barometer; In- 
strument for Recording Duration of Sunshine; Electric 
Mining Lamp; Model of Cycloidal Screw Propeller; Pair 
of Jointed Mountain Guns and Equipment; Model of 
Rendel’s Method of Mounting Barbette Guns; Model of 
Weldless Steel Chain for Suspension Bridges; Hand Ice- 
making Machine; Magneto-Electric Firing Key for Tor- 
vedoes; Patent Inductorium; Drawing Instruments and 
zevel; Apparatus for obtaining Spectra in Gases; Bar- 
ometers; Alarum-Thermometer and Clinometer; The 
“Comet” Pump; Modeland Diagrams of Thirlmere— 
peopand source fur supply of water to Manchester; 
team ‘‘Quieting Chambers;’ Model of Horizontal 
Wind Engin-; eesheinns of Mild Steel Cylinders, 
crushed to show strength of material, power of yielding 
without rupture, etc. ; Schuckert Machine, and ivramid 
and Krupp Electric Lamps; Monocular Microscope; 
Fire Alarms; Two ‘‘ A” Gramme Machines, with Serrin 
Lamps, in Ship-Model Room, anda Gramme Quantity 
Machine for Werdermann Lamps, 1n Vestibule; Three- 
cylinder Engine for Dynamo-Electric Machine; Dead- 
weight Safety-valve; Model of Paper Railway Wheel; 
Drawing of Cast-iron Rib for underground Groining: 
Paper Testers; Torsional Wire Tester; Holophotal and 
Diverging Lenses for Electric Light; Model of a Motion 
for Gunboats of Shallow Draught; Instrument for Mea- 
suring 4q'99-inch; Trouvé’s Instruments for the use of 
the Electric Light in Surgical Operations, New Electric 
Surgical Lamp; Working Model of a Double-power 
Floating Dock; New Appliances for the Construction of 
Piers and Breakwaters; Specimens of Timber preserved 
by Phenic Acid and by Creosote; Photographic View of 
the proposed Docks at Melbourne; Pictorial Plan of 
Table Bay Harbor and Dock Works, showing proposed 
Extensions; Working Models of Electric Lock and Block 
System for Railways; Writing Telegraph, and early 
Electro-Magnetic Machine; 8 HP and 3!¢ HP Otto 
Silent Gas Engines; Dunlop’s Pneumatic Marine Engine 
Governor; Model of Floating Swing Bridge; Models of 
Hydraulic and Compound Pumping Engines; Allen 
Patent Pneumatic Riveter; Theodolite Level, Miner’s 


Dial, etc.; Model of Quay Walls on Concrete Cylinders, ' 


Queen’s Dock, Glasgow, and Photographs of Works; 
Models of Cleopatra’s Needle (in Bronze), of Method of 
Transport, and of Erection; Model of a portion of 
Straithe’s Viaduct; Brown's Combined Steam and Hy- 
draulic Starting Gear for large Marine Engines; Model 
of Grooveless Tramway; Gramme 6-Light Dividing 
Machine; Models of Steamer of light draught, 
Twin Screw Torpedo Boat and Gun _ Launch; 
Normandy Rock Drill: Everitt’s Cam-teed Screw Stocks; 
Wilde Electro-Magnetic Induction Machines and Can- 
dies, in reception Room and Vestibule; Speed Indicator 
and Counter; Model of Metallic Packing; Model ot Wat- 
son’s Cotton Press; Rousselot’s Sugar-Cane Mill; Model 
of Invention for Training great Guns; Aeperees for 
Controlling Pressure of Water in Mains and Pipes; Elec- 
trical Automatic Apparatus for indicating the Height of 
Water in Reservoirs, applied in this case to a Reservoir 
at Nottingham; Wood’s Wrought-iron Sleeper and Chair 
Clip; De Mersanne-Harding’s Regulator for the Lontin 
Electric Light; Model of Mackison’s Tram Hail; Model 
showing Improved Form for the Stern of Screw ae 
Models of Centrifugal Turbines; Model of Apparatus for 
Saving the Breakage of Coal when falling from Colliery 
Screens into Wagons; Westinghouse Steam Governor 
for Ships; Models of Ship-raising Apparatus and a Slide- 
Valve Motion; Models of 5-bar Be Motions; Rider's 
Automatic Expansion Gear; Working Diagram of Double 
Rudder Action; Case of Carbons for the Electric Light; 


Tramear Spring Buffer, new packing; lmproved Means | 
/much harder than had been expected, and the fact 


of Hanging and Working Railway Carriage Window 
Sashes; Model of Boat-disengaging Apparatus; Hig- 
gins’ Electric Incandescent Lamps, in Tea Room; Models 
of Iron and Timber Roof Truss ; Starting Gear for Tram- 
cars; Equilibrium Slide Valve; Cylinder Drain Escape 
Valve; Steam Reversing Gear; Telemeter Staff applied 
to a Theodolite; Current-Regulator for Electric Light; 
Prismatic Reflector for Street Lamp; ‘“‘M” Gramme 


Machine; Photograph of Compound Engine of * Inman” | 


Steamer; Raw Asbestos and Articles manufactured 
therefrom; Waste Water Preventer; Hand-Power Rock 
Drill; Optical Apparatus for Measuring very smal] Ex- 
tensions of Bars, in use at the Engineering Laboratory 
of University College; Permanent Way for Tramways; 
Photograph of Moist Air Freezing Machine; Hughes’ 
Audiometer; Models of ‘‘ Republica” gunboat; of ‘* Rose 
and Shamrock” and “Javary” pe dle steamers; of 
‘*Los Andes” turret vessel; of ‘‘Han Kwang” screw 
steamer; of Steel Paddle Steamer in ceurse of construc- 
tion for L. & N. W. Railway Co., and Bevis’ Feath- 
ering Propeller; Railway Wagons with Fenwick’s Coup 
lings; Models of Fox’s Corrugated Boilers and Flute 
Tubes, &c.; Models of Patent Tubular Pile and of 
Coupled Tube Wells; Instrument for Detecting Inflam- 
meatihe Gas in Mines; Model of Barker’s Patent Tram- 
way: Frictionless Conical-End Logs; Model of Darby's 
Digger, or Excavating Machine, by Eddington & 
Co., Electric Machine; Cement and Paper Testin 

Machines; Model of 18-ton Muzzle-loader  Riflec 
Gun on Colonel Moncrieff’s Hydro-Pneumatic Car- 
riage; Bricks made with Sewage Sludge; Nor- 
denfeldt’s _——— Battery Guns; ‘Show Speed; 

Eleven Ship-builders’ Half Models of Armor-clad Ships, 
including the ‘‘ Black Prince” and the Northampton; 
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Mallory Screw Propeller; Filter Press for Sewage Drain- 
ings; Model of Vosper’s Yacht Engine; Martyn Rob- 
erts’ Safety Valve for Stationary Boilers; Patent and 
Bronze Metals; Models of Engines of ‘ Christoforo Co- 
lumbo,” and of H.M.S. ‘* Sphinx;” Model of Wheel for 
Road or Rail; Electric Lamps, 3 and 4 Carbon forms, 
and ‘‘ Moderator;” Models of Screw Gunboats, Dipper 
Dredger, Steel Paddle Vessel, Screw Propeller, and of 
proposed Steel Swing Bridge over the river Thames at 
the Tower; Model of Mounting for Telescope at Parsons- 
town; Model of Gun-carriage and Gun of H.M.S “Glat- 
ton;” Model of H.M. Ironclad Corvettes ‘ Belleisle” 
and ‘*‘ Orion;” Model of Morrel’s Cinder-sifting Ash- 
closets; Models of Baker’s Patent Rotary Pressure Blow- 
er and Pump; ditto ditto and Gas Exhauster; ditto ditto 
as applied to the Battery Forge Fires of the Royal Artil- | 
lery; Miner’s Safety Lamp; Davies’ Injector worked by | 
Exhaust Steaia; Slide Rules: Three Electric Lights in 

Central Hall; Small Dynamo Machine with Pony Brake 

at work; Obach’s Galvanometer at work: Samples of 

Lamps, Carbons, and Projector ; Models of Hopper 

Dredger, and of Elevating Ferry Steamer; Patent Tram- 

way Brake; Model of Wrought-iron Viaduct; Model of 

Coal and Corn-Shipping Machinery; Machine Tools; 

Jablochkoff’s Electric Candles in Machine Model Room; | 
Models of Permanent Way for Tramways; Davy Lamp, 
fitted with blue glass; Model of Original Design for the 
Conway Tubular Bridge ; Model {in relief) of Suez 
Canal; Model of Floating Derrick, and of Diving Bell; 
Model of Ship Ventilating Apparatus; Model of Gimson 
Duplex Stone or Ore Breaker ; Models of Hydraulic 
Jacks, Stroudley’s Ramps; Willans’ 3-cylinder Engine. 
Steam Pumps, and Weston’s Pulley Blocks; Chippin, 

Chisels; Denham Olphert’s Sleeper; Thomson ont 
Porter’s Patent Sewage Valves; Electric Machine; Mod- 
els of Wolf Rock and of Little Basses Light-houses; 
Duboscq Lamp; Holmes’ Original Lamp; Model of 
Holmes’ Improved Lamp and Siemens’ Lamp, all for the 
Electric Light in Light-houses; Sixth Order Dioptric 
Lens for Electric Light at Dungeness; Cast Iron treated 
with Bowers’ Process to prevent Oxidation; Permanent 
Way for Tramways, and Models of Warehcuse at pro- 
posed Tower Bridge; Models of Brockelbank’s Railway | 
Couplings; Model of Chain Roller Box for Dock Gates; 
Specimens of Strata overlying the Lower Greensand in | 


the neighborhood of London; Automatic Signal Wire | 
re perk, Model of Widmark’s Radial Axle-Box, | 
and Wilson’s Lock-up Arrangement of Klotz’s Safety- 
Valves for Locomotive Engines, ete.; Model of Torpedo 


Boat. 
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THE LONGEST TUNNEL IN THE WORLD. 





The opening of the first railway is spoken of as 
a memorable event, but every one seems to forget 
tha: centuries before this occurred loads were 
transported on rails in mines, and the fact is 
equally overlooked in regarding the piercing of 
whole mountains, such as Mont Cenis and Saint 
Gothard, that similar works had been effected ages 
ago in mines ona far larger scale. The longest 
subterranean construction of this kind is to be} 
found in the mines of Freyburg, in the kingdom 
of Saxony. Already, at the end of the year 1835, 
the galleries had attained a length of 102 miles or 
163 kilometres. At the same time the works, com- 
menced at the end of the twelfth century, had 
reached such a depth that any further descent 
was found to be impracticable. From 1824 to 1834 
they had produced 7,504,581 marcs (one franc 25 
centimes each) in silver alone, of a value of 200,- 
000,000 thalers nearly. Consequently a new gal- | 
lery had to be open This was to lead from the 
village of Rothschcenberg toa distance of 12.882 
metres. Its cost was estimated at 1,300,000 thalers 
(three francs 75 centimes each), and 22 years were 


calculated as the time necessary to carry out the 
undertaking. The work was completed a year 


ago, and its execution had occupied 33 years and | 
necessitated an expenditure of 7,186,697 marcs. | 
The considerable increase on the original estimates | 
was caused by the rock to be pierced turning out 


that the quantity of water yielded by the moun- 
tain was far larger than had been calculated upon. 
Other circumstances help to swell the costs; the 
rise in wages, and the prices of materials greatly 
augmented the expenditures, and the delay in the 
execution increased the general costs, and also 
those of superintendence and administration. 
Moreover, the gallery had become longer than was 
originally intended. It rises, generally speaking, 
at a gradient of 3 in 1,000. Including the secondary 
galleries, the shaft of Rothscheenberg has now an 
extent of tunneling of 29,900 metres, which will 
soon reach 50,900 metres, or nearly 32 miles. This 
length far surpasses any railway tunnel in the 
world.—Galignan’’s Messenger. 
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FOREIGN INTELLIGENCE. 

There is every probability that the Gothard Tunrel 
will be completed by the end of November. The point 
now reached on the Airolo side is 4,100 feet, that on the 
Goeschenen side 2,120 feet from the centre of the moun- 
tain ; and it is expected that the junction of the two 
galleries will be made some 300 meters from the centre, 
on its southern side. 

The construction of the works destined for the water 
supply of the town of Caltanissetta, in Sicily, has been 
undertaken by MM. Galopin-Sue, Jacob & Company, 
of Savona. The tubes will be double, of about 10 inches 
diameter, and will include three syphons capable of 


' resisting a pressure of 35 atmospheres per square inch. 


| the water-works for the high service. 
| cylinders, five for water and five for steam, arranged 


| been observe 
| proportion to the increase in the number of wells, such 


| bor 
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GENERAL INTELLIGENCE. 


ee We solicit and are always pleased to publish in these 
columns any items of interest that may be furnished us. 


GAS AND WATER. 


The Westboro’ (Mass.) Water-Works have been com 
pleted, and the first test was made on the 20th inst. The 
works have cost $28,000. 


The Water Commissioners of Plymouth, Mass., have 
awarded a contract to H. R. Worthington. of this city, 
for a —— condensing engine of a capacity of one 
and a half million gallons each twenty-four hours. 


Arrangements have been made between the commis- 
sioners of the Norristown (Pa.) Asylum and the Norris- 
town Water Company by which the latter will supply 
the asylum with water for $2,500a year. Gas for use 
in the institution will be manufactured on the grounds. 


The West Springfield (Mass.) Aqueduct Company, 
Goodhue & Birnie, proprietors, have lately contracted 
with the Boston & Al — Railroad Company to furnish 
their round-house at West Springfield with water for 
five years. The price paid is $500 per year, and five 
fire hydrants have been put in for fire protection. 


The contract for the pumping machinery for the pro- 
posed new water-works at Monticello, Ia., has been let 
to the George F. Blake Manufacturing Company for 
$1,200. Coverdale & Cowell, of Cincinnati, have the 
contract for the street work. The building of the reser- 
voir up to latest advices had not been let. The new 
work entire will cost about $11,000. 


The Haverhill Aqueduct Co., of Haverhill, Mass., 
which is one of the oldest water-works companies in 
the country, having been established in 1804, have re- 


| cently contracted with Goodhue & Birnie, of West 


Springfield, Mass,, to lay upward of nine miles of 
wrought-iron cement-lined pipe in connection with the 
high-service works recently established there. 


A Providence (R. 1.) correspondent of the Boston 


| Journal, referring to the water-works system of the 


former city, says: ‘‘An interesting machine is the 
automatic pumping engine at the Hope Station of 
It has ten 


alternately in a circle. Of course it has an enormous 
capacity, but it will, without attention from the attend- 


| ant, do the duty of pumping either for a single faucet 
| or for a dozen steam fire-engines. The cylinders are all 
| connected to a single central upright shaft, which auto- 


matically makes either one revolution in five minutes or 


25 in one minute, according to water required. If the 
fire burns low, the engine will _ the damper. If this 
is not sufficient it will put onthe blower. This grand 


engine has been subjected to the severest tests.” 


San Francisco is largely supplied with water by arte 
sian wells, of which, it is ad there are not less than 
200 in the city. While in London and elsewhere it has 
that the supply of each well decreases in 


an effect has not been observed in San Francisco. In 
some of them the water is reached at a very small 
depth. One of the hotels is supplied by a well 
thirty-eight feet deep. Another has a_ well sixty 
feet deep, furnishing 6,000 gallons of water per day. A 
candle factory has a well 168 feet deep, which gives a 
supply of 10,000 ays per hour. e Chronicle has 
been putting up a building, for which a new well is being 
. which is expected to supply 8,000 gallons per 
day. One reason for the large number of artesian wells 
in the city has been the extortionate rates charged 
for water by the corporations through which the city 
has received its supply. Like nearly all the corporations 
of California, these water companies have manifested an 


intolerably insolent and rapacious disposition. 
snlacictede tacts 
BRIDGES. 


Jones & Benner, of Philadelphia, are building a rail- 
road bridge over a street in Worcester, Mass., and an- 


| other in Plymouth, Mass. 


Cofrode & Saylor, of the Philadelphia Bridge Works, 
are building an iron pier 400 ft. long and 100 ft. wide 
at Port Richmond (Philadelphia) for the Philadelphia & 
Reading road. 


The County Commissioners of Carroll County will re- 
ceive bids at their office in Westminster, Md., until 
July 21, for four highway bridges, one of 46 ft., two of 
35 ft., and one of 30 ft. span, all to have 14 ft. roadway. 


The Poughkeepsie Bridge Company is to be reorgan- 
ized with the addition of four millions to the capital 
stock, and it is expected that work will soon be resumed 
for the completion of the immense bridge across the 
Hudson. 


The New York tower of the East River Bridge is com 
dleted, the last stone having been putin position. The 
‘ saddles,” through which the great cables pass, are now 

covered with stone. The gang of workmen which was 
engaged on the New York side has been transferred to 
the Brooklyn tower. 


The Joint Special Committee of the City Council of 
Boston, appointed to consider the expediency of build- 
ing a tunnel to East Boston, has voted to authorize the 
Mayor to petition the Legislature at its next session for 
an act to enable the city to build a bridge between the 
city proper and East Boston. 
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GEO. H. FROST, Proprietor. 


SATURDAY, JULY 5, 1879. 


Paper No. 1,540 of the Institution of Civil Engi- 
neers, just published, is on ‘* The Foundations of 
the New Capitol at Albany,” by William Jarvis 
McAlpine, M. Inst. C. E., of New York city. We, 
will probably publish this paper in full very shortly. 

— 





WE are obliged to omit a great deal of interest- | 
ing matter this week on account of the necessity | 
of going to press one day earlier than usual; the | 
printing office, being crowded for the same reason 
by its other patrons, cannot take care of late | 
“copy.” 


—- 2 
THE last pages of the Indexes of ‘‘Humber's Water | 
Supply” are now in the hands of the printer, and | 
soon the completed work will be ready for bind- 
ing. In view of this fact, we will be obliged if | 
subscribers who have examined the work thus far | 
will send us such errata as they have discovered so 
that they may be bound with the volume. They | 
must be sent in by the 10th inst. 


——— > 
In the Universal Engineer of June 20, published 
in Manchester, Eng., is a paper on ‘‘ Continuous | 
Articulated Girders,” illustrated with cuts of a 
bridge over the Danube, near Vilsofen, Bavaria, 
one over the Warthe, at Posen, Prussia; two spans 
of the Kentucky River Bridge ; one over the Seine 
at Paris, and with details of articulation of the 
Vilsofen bridge. The same issue has the conclud- 
ing article on ‘Structures Capable of Resisting 
Fire,” with illustrations. 
agilik pelea: 
THE editor of this journal returned to New York 
from the Cleveland Convention on the 29th ult. 
He takes this opportunity to express his sincere | 
thanks for the many courtesies extended to him in 
Cleveland and in other cities visited, by numerous 
gentlemen whom he met, and whose kind and cor- 
dial expressions of esteem he hopes he may long | 
continue to merit. The entire Convention was a 
source of satisfaction to all who participated in it, | 
and too much praise cannot be awarded to the 
Local Committee who arranged the admirable pro- 
gramme and with unsparing assiduity carried it 





party was joined by S. J. Mitchell, Vice-President 
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‘entire arrangement of the programme in charge, 


and his well-known ability as an organizer is a 
guarantee of the successful manner in which the 
proceedings were carried out. Among the invited 
guests who filled the special Pullman coach 
“Auburn” that left Chicago on the morning of 
the 5th inst., for Glasgow, were : Gen. Wm. Sooy 


' Smith, in charge of the party, Mrs. Smith and 
= niece, Miss Wilson; V. C. Durham, of Henry, IIL, 


father-in-law of Gen, Smith; E. 8. Chesbrough,, 
late City Engineer, and Commissioner of Public | 


| Works, Chicago; J. H. Lathrop, Esq., of Washing- 


ton, D. C.; Seth Wadhams, President, A. J. Wil- 
liams, Director, and J. H. Williams, Secretary and 
Treasurer of the Washington Ice Co. of Chicago; W. 
J. Bryson, C. E., and Mrs. Bryson; H. Ensign, Esq.; 
S. E. Hurlbut, Esq., and daughter; Wm. H. 
Woods, Esq., County Commissioner, and daugh- 
ter; H. W. Austin, Esq., and son; Miss Albertson; 
C. W. Durham, C. E.; John Guilford, Esq., Board 
of Education, and son; Robert Barney, Esq., wife 


}and son; L. P. Morehouse, C. E., Secretary of the 
| Civil Engineers’ Club of the Northwest; Wm. Gra- 


ham, C. E.; Willard A. Smith, of the Railway Re- 
view ; M. ©. Covell, Esq. : Philip Bollander, Esq.; 
Henry Volberding, Esq.; L. Wolf, Esq.; Jesse 
Shatp!’ Esq.; Messrs. Gale Brés.; Mr. Harkness; 
Wm. Stimpson, Esq.; Dr. John W. Hutchins; John 
W. Weston, of ENGINEERING NEws—all of Chicago; 
A. T. Hay, inventor of the new process for making 
steel, and wife; O. H. Benson; C. Y. Wheeler., of 
the Hay Steel Company, and wife; C. W. Higgin- 
son, C. E. of the C. B. & Q. R. R.; Dr. George 


Robey; Dr. Dundas and M. F. Covell, of Luding- 


ton, Mich.; besides many others. At Glasgow the 


of the c. & A. R. R.; J. C. McMullen, General 
Manager; W. C. Van Horne, General Superintend- | 
ent, and many other railway notables. 


The run from Chicago was exceedingly pleasant; 


| the weather was auspicious; the track in excellent | 


condition; the cuisine of Pullman’s best; the guests 
were alternately chatty, hungry and sleepy ; the | 
time passed quickly, even over the monotonous | 
prairies, until at 5a. m., Friday, they arrived at | 
their destination, and their car was switched off on | 
a side track to await their return. 

Glasgow is a place of nearly two thousand in- | 
habitants, situated on the Missouri River, about | 
100 miles east of Kansas City. It is a place of no 
account except that toward the close of the late | 
rebellion a small skirmish occurred there between 


the opposing forces, and it is now brought into | 
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not in a direct manner, perhaps—aided her hus- 
band through ten long years of unremittent toil 
and endeavor with the accompaniments of keen 
and bitter disappointment. 

Mr. A. T. Hay, of Burlington, was next intro- 
duced, and, we know, reluctantly took the stand, 
for, as he remarked to us, ‘“ give me half-a-dozen 
gentlemen interested in these processes, and I can 
talk as long as they like;” but his few words were 
pithy, and the man is a remarkable one. Mr. 8S. 
J. Mitchell, Vice President of the Chicago & 
Alton Railroad, succeeded Mr. Hay, and, being 
well known to the community, was happy in his 
remarks. Other speakers came forward at the call 
of the Chairman, among whom were Col. John 
J. Williams, of Macon City, Mo.; Hon. J. P. 
Strother, of Marshall; Col. Jacob T. Child, of 
Richmond; Judge Geo. H. Burckhardt, of Hunts- 
ville, and Col. W. J. Switzler, of Columbia. 

Soon after dinner arrangements were made to 
etfect some tests upon the bridge, in order to satisfy 
the engineers present as to the stability and char- 
acter of the new structure. These consisted chiefly 
in watching and noting the effects of passenger 
and freight trains, and, lastly, of coupled engines. 
While the preparations were in progress for such 
tests as were possible, Gen. Wm. Sooy Smith es- 
corted the visiting engineers over the bridge, and 
invited discussion upon every interesting point 
during the inspection. Upon the approach of the 
freight train the several engineers took posts of 
vantage, to watch the conduct of the bridge under 
the various strains, but so little jar or vibration was 
noticed that it was pronounced ‘solid as a rock.” 
The movement at the bottom of the inclined end 


| posts of the trusses was of course observable, but 


it was trifling to what was expected; and, in fact, 
the only vibration apparent was that in the pairs 
of long vertical tension rods, near the end posts. 
Under the stress of a heavily-loaded freight train— 
some of the cars carrying railroad iron—the deflec- 
tion was but a fraction over an inch, and after the 
passage of the train, the span recovered its normal 
condition perfectly. Two heavy engines, coupled, 
caused a deflection of 2,4, inches; but immediately 
upon passing off the trusses, they returned to their 
original level. 

The strains to which the bridge has been sub- 
jected since its completion have developed some 
interesting facts with regard to their effect. The 
perfect manner in which the trusses resume their 
normal conditions upon the removal of the 
strains, and the regularity in the amounts and re- 


| prominence by being at one end of a great railway | lations of the deflections are matters of surprise 


| bridge. 


and invite close study and record. 





: : , | Before commencing a description of the bridge, 
out so completely and satisfactorily. The fruits of The-opening of ~_ ae ae br ee | it will be as well to cn that cal 6 o'clock ‘hs 
the meeting for discussion of papers will doubtless | PY a grand entetteinment—s picnio—and to this| wide be to diene d thelr covernl 
be seen during the succeeding year, and—if such | auspicious event in the annals of Glasgow, Kansas — : e —* a eee oem 
be possible—we may reasonably sie Miiiiies eal dat) City, St. Louis and the more adjacent towns and Pe oe ot _ } ” — —_ ene an a 
ing succeeding Conventions of' Engineers grow | come: contributed very large deputations, until | p and soon wende eary » y- 

: ; : : | by n of the 6th fully 7,000 people were on the | stern-wheelers—along the bosom of the big 
yearly in the importance which they merit. : “ sh? ;,| muddy.” By half-past seven the special trains had 
We trust that we may be s i to meet at these | S°°und- It was a *‘ free lunch,” and to the music left. East and West 5 Chem: fenteh’ oer ere 
annual reunions many times yet all of the intelli- | CoE VES eR gees or me eeceding hens S ly a th 7 i. a a : oe sb 
gent, genial gentlemen of the profession whose ac- | and no small volumes of dust, the feast that had | De y a coo w — io ae passengers to 
quaintance we have made at t Conventions— been prepared was disposed of by the crowd, and | “'C*r 6 ah A pace oo : 
also the ladies. _— at ip. m., Judge Shackelford, of Glasgow, called By the kindness of the Chicago & Alton authori- 
; | the people to order and introduced the Rev. Pope | ties invitations were extended to the party to con- 
| Yeaman, D. D., who in eloquent terms perorated | tinue the trip to Kansas City, and some 10 or 12 
on the modern advance in science, the birth of the availed themselves of the offer; but the majority 
(Special Correspondence of ENGINEERING NEws.) days of steel and its celebration in the erection of | returned to Chicago with nothing but pleasant 
Although the great steel bridge of the Chicago, | the magnificient structure which spanned the | memories of the eccasion. 
Alton & St, Louis Railway, over the Missouri River | mighty river that rolled along before them; the| [The above is from our correspondent, Mr. 
at Glasgow, Mo., was opened for traffic some weeks | speaker then complimented the country, the Weston, at present of the N. W. Lumberman, of 
ago, yet the formal inauguration of the event was | people, the railroad company and the Chief Engi-| Chicago. The ‘‘ copy” came to hand during our ab- 
reserved till Friday, the 6th ult. As this is thé neer of the Bridge, all of which was frequently | sence at the Cleveland Convention, and it was im- 
first all-steel bridge structure in the world, and is, applauded by the interested listeners, who through- | possible to get it into print before this week. We 
besides, a notable specimen of engineering skill, it out the day were unremitting in their enthusiasm. | publish it now, although so late in the day, as we 
was determined to celebrate the event with all the, General) Wm. Sooy Smith was next called upon, | wish to put on-record the date of the official open- 
éclat that the circumstances would permit. In- and whilespeech-making is not in his line, as he) ing of the bridge, and also some account of the 
vitations were extended to prominent railway offi- | remarked, he really said more than, in his modesty, | proceedings at the time. Mr. Weston has gone 
cials, engineers and other gentlemen interested in | he believed he did. He forcibly alluded te the in- | into a very voluminous description of the struc- — 
such undertakings, not forgetting, of course, the ventions of Mr. Hay in regard to the production of ture, which we would publish but for the follow- 
representatives of the press. Gen. Wm. Sooy | steel, and paid a warm compliment to Mrs. Hay, ing reason: At Cleveland we met General Smith, 
Smith, the Chief Engineer of the bridge, had the | who se ably and in such a self-sacrificing spirit— | the engineer of the bridge, and made an arrange- 





OPENING OF THE GLASGOW BRIDGE. 
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ment with him to publish a full descriptive and | Curdy & Co., the Youngstown Rolling Mill Co., the | metric system; and all favor its adoption at a) 
illustrated history of this the first all-steel bridge | foundries, machine shops, nut and bolt works, and earlier or later period, depending on the differen: 
in the world, as soon as he is ready with the text | the fine residences of the coal and iron kings had | views held by the members of the respectiv: 
and drawings. ENGINEERING NEWS is the only | to be left for another visit. At 4:45 p. m. the party | bodies. ; 

journal in which the full account will be published, | embarked for Cleveland, well pleased with their | As nearly everybody is aware (or, at least, should 
and it is our purpose to issue it, after publication in | visit and the hospitality of the Youngstown people. he) Congress, in the year 1868, enacted a law tend- 
ENGINEERING NEws, in book form for future sale. | Mr. Charles E. Emery, just before the train left, | ing to the adoption of the metric system in the 


This announcement we are authorized by General | made a speech thanking the Youngstown people in | United States and making its use lawful for those 








Smith to make. and we can assure our readers that | behalf of the A. M. C. E. for their kindness. desirous of availing themselves of its benefits; but 
we will do all that we can, when the time comes, re Sore | notwithstanding the course of the National Con 
to give them a complete account of the splendid PERSONAL. gress and also of the action of numerous State 





structure that has inaugurated the era of steel- 
bridge building in America—and the world. —Eb. 
OF ENGINEERING NEWS. | 


| legislatures on the subject, very little has been 
done by the people in general to popularize this 
great measure, and this simply and for the only 
| reason that its use is not obligatory. 

Had a provision of this kind been engrafted in 
the original act as passed by Congress, its use to- 
day would be universal in this country, to the ex- 
clusion of the present cumbersome and numerous 
systems, which are only fit for a barbaric and by 
gone age, and not for anadvanced and enlightened 
civilization, such as ours. 

| It is my opinion, in the absence of no compulsory 
St. CATHARINES, Ont, June 29.—The investiga- power to compel its use, that it devolves on the 
tion into certain charges against Bodwell, superin- | engineering profession to do all in its power and 


After dinner the main party took their special | t.,aent of the Welland Canal, which has been in | influence to stimulate its adoption by personal ap 
train and proceeded to inspect first the Morse | 


. | progress some months, resulted in Bodwell’s rein- | plication among its members. 
Works, located two miles below town. The Morse | sasrement. The commissioners reported that none| It is well known that civil engineers are now 
saat men cone the a on eaters of the charges were sustained. using a decimal system in their daily practice. 
we eae ee ee peednuecyveersbeed he Pittshurch Commercial o 27 .| having the foot fora unit, and it being divided 
anne accurate work, the systematic ed bo E. P. tome eon eee ion into tenths, hundredths and thousandths, as in the 
7 oe = handling the eanierat by means sition, received a letter from the Chief Engineer of case of the metric system—in fact, being identical 
- one ner. and sap rmtemenin cranes, ithe Engineering Department at Washington, in with it, the only difference being the unit. Inour 
. ere highly commended. The en at the | regard to models, etc., for. the Exposition. The | © it is the foot, and in the metric system it is the 
time of the visit were just completing two spans | ereiter etnten: Gaak en tants tien dinien elie to | meter. With this similarity, there certainly should 
of 190 feet each, to be erected shortly at Lowell, Maior Merrill and ac : ’ not be any trouble or difficulty for any engineer to 
Ohio, acrossthe Mahoning River. It isa wrought- | * os maid and a corps of gee, The Gen- ian fa liar wi Sia ee 
; - si fe | eral Superintendent of the life-saving service has | 2©CO™e ‘amiiar w ith the new system, as the only 
iron truss bridge with one roadway 18 ft. wide and | ; ; ltof ial hibits f >... | Change would be, as stated before, the change ot 
one 6-ft. sidewalk; capacity, 100 lbs. per square foot ee ai acceler rma seina a circ. the unit or standard. In starting out it es not 
of roadway and walks. They also had a truss =. my intention to write a long or exhaustive ei 
bridge of four spans of 50 ft. each, all completed| Bernard Van Rensselaer, who has held.a position | 4. the merits of the metric jute, but the un 
and ready for shipment to Franklin, Pa. (across | JO ene ed ee me eee ore oe “ qualified admiration I have always felt for the 
Allegheny River), besides a number of low truss | ny for Sity-ix years, or cince 1838, when he! tscty usefulness and perfection of the metric 
bridges varying in length from 60 to 75 ft., one of | W appointed by Surveyor General Simeon De system has led me to make the foregoing intro 
which was standing in the yard. One week pre-| Witt, died in Albany on Wednesday, 25th ult., in ductory. : 
vious to the visit, they shipped a span of 180 ft. to! his seventy-ninth year. He was a graduate of The introduction and use of this new systen 
be erected across Mahoning River near Warren, | Union College. a son of Wm. K. Van Rensselaer |» 15¢ come sooner or later. With this view in 
Ohio. The Morse Bridge Works have been running | "4 4 relative of Stephen Van Rensselaer, the pat- mind I have been led to ie the followin sug- 
right through the winter, and have a large num-|T0on. He had charge of the land department in gestions in regard to its application in la os | nd 
ber of orders ahead. Their last season's work ex- | the engineer's office, and his faithfulness is attested railroad curves. The length of the Sa a in 
ceeded 6,000 lineal feet, and they have already by the fact that he was retained through all the laying out curves of railroads of the 2 
nearly reached that amount the present season, | Political changes of the head of the office. gauge is 100 feet, while the ones Seieliowed om 
which is but half over. Among recent contracts| The following gentlemen have been nominated | some of the narrow-gauge railroads is only 50 feet, 
is one for a city bridge over the Wabash River at| by the President and approved by the Senate as| or half a chain. This is on account of the sharper 
Peru, Ind., consisting of three spans of 117 ft. each, | the Mississippi River Improvement Commission: | curves and smaller lengths of the same, generally 
with 21 ft. roadway, and two 6-ft. walks, with a|The President of the Board will be Gen. Q. A. | admissable on railroads of the narrower gauge. : 
capacity of 3,300 Ibs. per lineal foot, and factor of | Gilmore, who is in charge of fortifications and/ The table of radii, degree of curvature, etc., in 
safety of four. government improvements on the Atlantic Coast; | standard field books for engineers, such as Henck’s 
The Morse Bridge Company have every advan- |General Comstock, of the Engineer Corps, who is | and others, are all calculated for a chord of 100 
tage in location, being in the centre of the Maho-| in charge of the survey of the Mississippi River, feet. 
ning Valley iron region, with railroads diverging | and Government Inspector upon the Eads’ workat{ As is apparent, on account of the fractions! 
in all directions. All the trunk lines have| the jetties; Gen. Suter, who is now in charge of | value of the meter, as compared with the foot, it 
branches running here, so that freights are reduced | improvements on the Missouri River; Prof. Mitch-| would hardly be practicable to use a chain ex- 
to a minimum. They are determined to make ell, of the Coast Survey; Gen. Ben. Harrison, of | pressed in meters the same length as the 100-foot 


bridge building a success, both in the quality of | Indiana, and Capt. James B. Eads, of Missouri. | chain now used in locating railroad curves. 


the work and the quantity. \ | D.G, Croly, the well-known journalist, has re-| The length of a 100-foot chain would approxi- 

The party next visited the blast furnaces of An-| cently returned from a visit to the Pacific Coast. | mate 30.5 meters. This length would be objec- 
drews Bros., adjoining the Morse Bridge Works;|He believes that speculation and investment in | tionable, as the length of a survey under the metric 
and then, embarking once more on the train, re- | mining securities will increase immensely in New | system would be expressed in kilometers, and a 
turned to the depot, where carriages were in wait- | York at an early day, and that in time the pro-| chain of the above-mentioned number of meters 
ing to take them to the Mahoning Iron Works | duction of the principal mining districts will be| would not be exactly divisible into a kilometer, 
(Brown, Bonnell & Co.). This is one of the largest controlled there. which is equal to 1,000 meters, and, again, this 


Professor Samuel G. Williams, long Principal of 
Central High School, Cleveland, O., has just been 
| elected Professor of Geology in Cornell University. 
He will accept the position, and spend one vear in 
Europe in preparing. 
| Mr. Ferdinand de Lesseps, in a lecture at 
Amiens, stated that the first sod of the Panama 
As we left Youngstown with the party for Ni-| canal would be turned on Jan. ‘1, 1880, and that 
agara Falls on Friday, the 20th inst., we did not—to | with 40,000 navvies, including some Chinese and 


our regret—have an opportunity to visit the | 15,000 Brazilian negroes, the work would be com- 
works of interest in the former city. We are | pleted in eight years. ' 


therefore pleased to publish the following, which 
is communicated by a Youngstown correspondent: | 


eh 98 0 ee 


THE YOUNGSTOWN EXCURSION OF THE 
AMERICAN SOCIETY OF CIVIL ENGI- 
NEERS. 



































iron manufacturing firms in this country, and | ‘a “ahs Wah chudidgbiing bak would be contrary to the spirit of the metric sys- 
much interest was taken in examining their vari- THE APPLICATION OF THE METRIC SYSTEM tem, which recognizes no fractional parts. 

ous nail works, blast furnaces and rolling mills IN LAYING OUT RAILROAD CURVES. It will be seen that some other length must be 
without number. This firm mine their own coal serirers awdopted—something that is a common divisor of a 
from large banks in their possession in the vicinity; | OF Swe AW, CE. kilometer. 


mine much of the iron ore; manufacture their own (We are not responsible for the opinions of correspondents.|| A Chain composed of 20 meters would fulfill this 
coke, having extensive ovens at Connellsville, Pa.;| The revival of the interest manifested at present | requirement. 50 of these would make a kilometer, 
make their own pig iron and from it every shape and tending to lead to the ultimate introduction of | and, besides, 50 is a metrical number. A chain of 
and size of bar iron, beside tank and boiler plate, the metric system is both withal praiseworthy and | this length expressed in the present standard would 
star, angles, T rails, etc. | deserving of commendation. approximate 65.6 feet, or very nearly four rods, 
After visiting the Brown, Bonnell & Co. Works; A large number of societies, including engineer- | thus being nearly identical with the chain gener- 
but ashort time remained to make the train, and | ing and other, have at times taken this matter in | ally used by the land suryeyors of Pennsylvania. 
therefore the rolling mills of Cartwright, Mc-!hand and strongly and urgently advocated the! There is undoubted:reason to believe that here- 
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after narrow-gauge roads will be more extensively 
built than standard-gauge ones, and on account of 
the sharper curves admissible on roads of the 
former class, a chain of 20 meters would be prefer- 
able to one of longer length, in point of conveni- 
ence. 


No objection to achain of this length should be 
made in its use on standard-gauge roads, as the 
present chain of 100 feet is often unwieldy and al- 
together too long to be handled conveniently, es- 
pecially on surveys through very rough country. 
As will be seen there are at present two different 
lengths of chords employed in laying out railroad 
curves, and, for sake of unity, one of equal length 
should be used. A chain of 20 meters would 
answer this purpose, and by adopting this one, 
would be a partial concession on each part, though 


Oo 


Cc 


volved being comparatively slight. 
umn of the table contains the degree of curvature, 
that is the angle at the centre, and which is equal 
to double the deflection angle ; the second column 
the corresponding radius ; the third column the or- 
dinate for one-eighth of the chord ; the fourth col- 
umn the ordinate for one-fourth of the chord ; the 
fifth column, the ordinate for three-eighths of the 


dle of the chord, the chord being in every case 20 
meters in length ; the seventh and eighth columns 
the tangent and chord deflections, respectively. 


ENGINEERING NEWS. 


from 1° up to 20°. It would, however, be desirable 
to have one, say for every five minutes, but any 
engineer could easily construct such a one for his 


wn use during leisure moments, the labor in- 
The first col- 


hord : the sixth column the ordinate inthe mid- 


! 


| 





: @ » 
not a “‘ happy medium” between the two, but near Ordinates. 8 a 
enough to prevent any dispute on account of the Degree. | Radil. ey ER 
slight difference. %i% %!/% &F AF 
In very level country a chain of double the — 5 — 
. Me 1. 1145.93. 019 032.040) 043.174 349 
above-mentioned length might be used. Its length 2. 572.09 .038 .065 082) O87 .349, .698 
‘ rea ; os . : 3 382.02 .057 .098 .123) 131 523) 1.047 
would approximate 131 feet, but this in my opin-| 4 286.54 (076 130 164| 174 ‘eal 1306 
ion would be entirely too long for practical use,) 5.......-.-.--. 229.26 .005 163.204) 218 | 872! 1.745 
. : . s Gi 191.07 115 196 .246 262 ' 1.047 2.094 
and also being too long a distance between stations. 7. 163.80 .134 220) 287) 306 1.221 2.442 | 
Taking all things into consideration, it would be > was .- — aD o- icon 4 
best to adopt the shorter length and bow to the | 10. 114.74 191 327) 410 437) 1.743 3.486 
inevitabl Be a as ical 104.33 .210 (360.450) (480 1.917 3.834 
inevitable. 12. 95.67 229 (393) 499 | (524 2.090 4.181 
. . Fat tees 13 88.34 248 4296 533) 568 | 2.264 4.528 
In making a chain of this kind I would suggest 14 __ 82.06 .267 | 459 ‘S74 612 2 437 4.875 
that it be made of links each 0.25 meters, or about . e = _~ = on a = 
4 . Z ai. * we e ° =~ “dee ‘ 
ten inches long, the whole chain being composed | 17. 67.65 325 557 697.743 2.956 5.912 
; : ; 8. 63.93 343° 590 (738) .787 | 3.128 6.257 
of 80 links, each fourth link being marked by a ‘i. cote ‘oa 623 i ‘a1 oa con 
round tag indicating the number of meters, the | 7°: 57.50) 383 | 656 | 820 | 875 | 3.973: 6.046 


same being stamped thereon by suitable figures. 
It might be better to have every twentieth link 
marked by different pointed tags, so that the chain 
could easily be separated in halves and quarters, 
as it is oftentimes convenient to use these propor- 
tions in laying out sub-chords on very sharp curves, 
and also for track laying. This point settled, I 
will enumerate some other advantages in the use | 
of a chord of 20 meters in length. This would be 
in the calculation of cross-sections. As it is gen- 
erally done on railroads by the averaging of end 
areas to the exclusion of the prismoidal formula, 
which is rarely used except in the calculation of | 


Pearsons’ letter in your issue of June 14. 
not refrain from a little more ‘* earnestness” in 
protesting against his attempt, by giving an incor- 
rect result, to throw discredit upon the formula 
which I presented in my letter, and which he calls | adopted; but I am not sure of this, 
my “rule,” although I disclaimed credit or respon- 


CORRESPONDENCE. 


NEW YORK AND PENNSYLVANIA BOUNDARY / 
SURVEY, SYRACUSE, July 1, 1879. \ 





EDITOR ENGINEERING NEWS: 


Sir: I have just had an opportunity to read Mr. 


I can- 


masonry, etc., all that would be necessary would | sibility for it. 


be toadd the end areas and add a cipher (being the | 


same as dividing them by two and multiplying | Northern Boundary Commission, just issued by 


By referring to the elaborate report of the| 
| 


by 20, the length of a section), and marking off | the Department of State, it will be seen that the 
the proper number of decimals, obtain the required | &ngineers in charge of that survey, who are emi- 


cubic meters. 


The relative deflection of curves of different 
radii from a straight line is expressed by degrees 
usually termed degrees of curvature. The degree 
of curvature is the angle inclosed by the twe sides 
of a triangle, each equal to the radius subtended 
by a chord of 100 feet. 

It will be obvious that in the adoption of the 
twenty-meter chord as a basis that the degree of 
curvature will not be same as at present. This I | 
do not consider as an objectionable feature, nor 
one of special import. The old adage, ‘‘ A rose by 
any other name would smell as sweet,” will | 
have to apply to this case. Whenever a radi- | 
cal change is made or contemplated, it is al-!| 
ways best or politic to make it conform as 
nearly as possible or advisable to existing condi- 
tions and circumstances, but where this is not pos- | 
sible it is best to disregard them altogether. Thus, | 
in the case of the degree of curvature, in the use 
of the twenty-meter chord it is apparent that the 
centre angle does not correspond with that of a 
chord of 100 feet, and for that reason the old mode | 
of expressing the degree of curvature must be 
abandoned and the new one substituted. 

A comparative table, showing the relative value 
of the degree of curvature for similar radii, but 
for the two different chords would be constructed 
and used for reference. 

I have constructed a table of radii, ordinates and 
deflections based on a chord of 20 meters, all di- | 
mensions being expressed in meters and decimals 
of meters. It is calculated for single degrees only, 


} 


| 


tronomical stations. 
ning a tangent from one extremity, and locating | 
_ the curve from it by offsets. 
started at right angles with the meridian, from a! 
mean of from 30 to 50 observations for azimuth. 
The engineers did not undertake to trace the en- 
tire length of the Boundary with one tangent, as 


| nent officers in the United States and Royal En- | 
| gineers, adopted the same principle in tracing the 
| parallel of 49°, as was adopted by Mr. Nichols, 
although his formula was not used to calculate 
the offsets. 
of from 20 to 25 miles in length between the as- 
Each are was fixed by run-| 


This parallel was traced in arcs 


Mr. Pearsons would have me do. Another formula 
was used in calculating the offsets from the tan- 


| gents; but, by a comparison of the offsets given in 
‘their tables, with the same offsets calculated by 


the ‘‘ rule” suggested in my letter, they are found 
to beidentical in value. Mr. P. is incorrect in his 
opinion that the curve produced by this formula is 
a parabola, and *‘cannot” coincide far with the arc 
of acircle. The curve developed is the arc of a 
circle, the radius of which is the cosine of the lati- 


' tude, and the Normal is the radius of an arc of a 
| great circle which isits chord. Thecurve can just 


asreadily be developed by running the chord of the 
arc a& suggested by Mr. P., the offsets at the centre 
of the’arc may be calculated by the same formula, 


and the intermediate ones interpolated by the 


formula 
z=ed ~(°$ x n') 
n being the number of stations upon the semi-arc. 


‘ 


result. 
of a tangent covering 2',° of the parallel of 42° cal- 
culated by my rule is 9,947 feet. 
same result. 
means of the Coast Survey formula stated by me is 
9917.8 feet, 1.2 feet less than he deduces from his 


Each tangent was | 
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‘inclination of the meridian,” and the longest off 


set (the centre one) will be one-fourth the length 
of the longest offset from the tangent of the same 
are. 


To return to my statement that Mr. P. proves 
‘Mr. Clarke's rule” to be inaccurate by an incorrect 
He asserts that the offset at the extremity 


I cannot reach the 
The actual result as computed by 


‘*scheme™ published in Buff & Berger's Manual. 


This difference may be made by dropping frac- 
tions of seconds in constructing his tables, and 


for short chords is practically unappreciable. 
A formula for finding the deflection angle or in- 


clination of the meridian, i. ¢., the angle between 


the chord and a right-angle with the meridian, is 


as follows (2 being the angle between the meri- 


dian and the chord): 


sin( 90 yy 


formula the deflection angle for a 
42° is found to be 50” 
Very truly yours, H. W. CLARKE, 


ad 
Cot. Lat 

From this 
chord of 128.682 miles at 
11.21. 

CLEVELAND CONVENTION 
Epitok ENGINEERING NEWS : 

I notice, in your account of the Cleveland Con 
vention, that you have fallen into the same error 
as did the Cleveland papers in your account of the 
proceedings at the business meeting on Wednes- 
day evening, viz., in stating that all the suggestions 
were adopted except the fourth and fifth. 

The principal contest was upon the first sugges 
tion, to which I was personally much opposed; an 
amendment providing for one or more additional 
meetings at the discretion of the Board of Direc 
tion was first voted down, and the suggestion was 
then defeated by a large majority. 
eighth was rejected also, the vote being upon a 
resolution not to adopt it. My impression is that 
Nos. 4 and 5, which you state were rejected, were 


Suggestion 


It seems desirable that these corrections should 
be made, as otherwise wrong impressions will be 
obtained concerning the frequency of our conven- 
tions or general meetings, and of our relations 
with local clubs. 

Very truly. 


J. F. FPLaaa, 





MINING PRODUCTS AT SILVER CLIFF, CAL. 





KEOKUK, Iowa, June 24, 1879. 
EpItoR ENGINEERING NEWS : 

I have had an opportunity to converse with Mr. 
J. A. Voorhies, of this city, who has just returned 
| from Silver Cliff, where he has been since Febru- 
ary. He has devoted considerable attention to 
mineralogy, and is the fortunate owner of the 
| Lone Star mine. I have gleaned from him the fol- 

lowing items relating to the mineralogy of the 
mines which have thus far been opened in that 
rich mining region, which, it is claimed, possesses 
many advantages over Leadville, in consequence 
of being more habitable, easier of access, being 
2,300 feet lower (Silver Cliff being 8,300 feet, Lead 

ville 10,600 feet above sea level), produces minerals 
in greater abundance, there being many indications 
of unlimited production, and yields higher aver- 
ages of the precious metals in the assays and mill- 
runs thus far made. The ores are more easily treat- 
ed, the mining is less Jaborious and less expensive, 
because of the favorable position of veins, and the 
minerals, as a rule, are found at more convenient 
depths, many being near the surface, and at grass 
roots, as the Buffalo Hunter, Lone Star, Racine 
Boy and other well-known mines. 

I have seen quite a number of specimens of the 
| metal-bearing minerals from the Lone Star and 
| New Year's Gift of Mr. Voorhies, and from the 
| Wyandotte Chief and Little Ed of Messrs. Parvin 
, & Co., of Indianapolis, from the now famous Bas- 


In this case the chord is started by laying off the' sick mine, besides specimens from about thirty 
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other mines in the Hard Scrabble Mining District. 
all indicating more or less high-grade ore. 

The mines are divisible into five classes viz. : 1. The 
chloride or horn-silver mines, found in deposits of 
porphyry rock occurring in pockets connectec with 
manganese. They are a free-milling ore, carrying 
well up in silver, assays ranging from 10 to 24,000 
oz. silver per ton. 2. The galena deposits, such as 
Domingo and Johnny Bull, being a deposit of min- 
eral-coated boulders, found near the surface. The 
boulders have the appearance of having been 
dropped into a cauldron of molten lead and silver 
and other minerals carrying silver from 40 to 100 
oz. per ton and lead from 50 to 70 per cent. of the 
whole mass. Boulders range from 1 inch to 2 ft. 
diameter. 8. The carbonates. These are found 
in the form of hard and soft carbonates. The 
Rambler, St. Mary’s, Song Bird, Arthur and several 
other mines contain lead carbonates in body, rang- | 
ing from 40 to 100 oz. silver. The New Year's Gift, 
Lady Franklin and New Eldorado have each a} 
well-defined vein, 214 to 4 ft. wide, of hard and | 
soft carbonates near the surface, carrying from 26 | 
to 120 oz. silver and 2 to 6 0z. gold per ton. The} 
Lone Star, in five shafts opened from 10 to 65 ft. 
deep, shows hard and soft carbonates, chlorides, | 
antimonial silver and gold-bearing quartz in place, | 
Average assays and mill-runs from 58 to 190 oz. in | 
silver and 1 to 2 oz. in gold have been taken from | 
the various shafts. In shaft known as No. 2, at 8 | 
ft. from surface, the average assay of material for | 
the 4-ft. width of shaft was 72,5, oz. silver and $10 
in gold per ton. It is claimed that the entire hill | 
encompassed by this claim can be milled with profit | 
to the owner. There are many other valuable car- | 
bonate mines partially developed in the same vi- 
cinity, notably the Grey Eagle, Herman and Little | 
Nell. 4. The Bassick, Ben Franklin and Iron | 
Mountain mines show a different mineral forma- | 
tion, being composition of chloride, carbonate, 
galena, tellurium, sulphurets and quartz, and in- | 
cluding the mineral-coated boulder, in some in- 
stances carrying high in silver and gold. It is 
claimed that the Bassick is one of the richest mines | 
known in the States. The above named in the 4th | 
class are all in the porphyry formation. 5. The | 
mines recently discovered in Sangre de Cristo | 
range, opposite Silver Cliff, 14 miles distant, show | 
well-defined fissure veins. The Wyandotte Chief, | 
situated on Horn’s Mountain, near Timber line, | 
have fine pay streaks of white quartz, assaying 5 | 
oz. of gold, 60 oz. of silver, 56 per cent. of lead | 
and 3 per cent. copper average of the pay streak. 
An outcrop of vein for 300 ft. is well de-| 
fined and covered by the Wyandotte Chief and | 
Little Ed. The Timber line is between 11,000 ft. 
and 12,000 ft. above sea level. 

Respectfully, ALEX. BLACK. 





AMERICAN SOCIETY OF CIVIL ENGINEERS. | 





A regular meeting of the Society was held in the | 
rooms, at 104 East Twentieth street, on the evening 
of the 2dinst. W.E. Worthen occupied the chair, 
and there were present Members George §S. 
Greene, W. H. Paine, C. V. Smith, Haswell, Bax- | 
ter, Melvin, Yardley, Searles, B. Godwin, Forney, 
Blunden, G. T. Hall, North, Raymond, Emery, 
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lron Works, Troy, N. Y.; William G. M. 
Thompson, Engineer in charge Southern Division 
Welland Canal Enlargement, Welland, Ontario, 
Can. The meeting then adjourned. 
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WOOD AS A PAVING MATERIAL UNDER 
HEAVY TRAFFIC.* 


BY MR. 0. H. HOWARTH, ASSOC. INST. C. E. 





The primary point into which the conflicting de- 


tails of the Street Pavement problem could usu- | 


ally be resolved was simply this: That the condi- 
tions of road surface demanded by the two main 
elements of street traffic, viz., the power and the 


load, were almost essentially opposed. . That was, 


| the surface most favorable to the intermittent 
| tractive action of horses was not the one best 


adapted for the transmission of rolling load. To 


reconcile these conditions, so as to render them the | 


least obstructive to each other, was the practical 
aim of road paving. . 

A series of observations, collected during -the 
past three years, tended to show that against all 
the discrepancies which rendered comparisons of 
street traffic doubtful, op ite conditions had 
been found to arise by which they were compen- 
sated in the long run ; and that, on the whole, the 
effect of such minor ir larities was largely con- 
trolled by the element of weight. Upon this con- 
sideration it became evident, that the formula of 
direct weight per unit of roadway width was tha 
which must afford the least erroneous datum for 
reducing large series of traftic observations, taken 
under fixed rules respecting the conditions to’ be 
noted. The system adop 
at obtaining reliable avera, 
observations properly distributed, rather than from 


continuous counts over an isolated series of hours. | 
The observations were collected by half hours) 


only, at fixed periods throughout the day of six- 
teen hours, from 7 a. m. to 11 p. m. in every case ; 
such half hours being respectively observed again 
on other days at the same points and’ in different 
conditions of weather. The remaining night hours 


| affording a traffic small in proportion, and at the 


same time subject to great irregularity with vari- 


able circumstances, were excluded, as-vitiating the | 


averages required. The system of short observa- 
tions, while undoubtedly leading to a highly cor- 
rected comparative figure, was also found to facil- 
itate the notes respecting weight, which were of 
necessity collected simultaneously with them. The 
traffic was divided under seven heads; for the 
most numerous and important of which the empty 
weights could be ascertained with precision, and 
the ordinary description of tvad estimated without 
any serious or cumulative error. These averages 
sufficed to show how widely the actual wear and 
tear os any given roadway might be miscon- 
ceived, in the light of a merely general or numer- 
ical estimate. 

Experience afforded by recent trials pointed to 
the conclusion, that the true theoreti condition 
under which wood should be used, was that of a 
continuous and uninterrupted surface. If a whole 
street could be conceived to be paved with a single 
slab or section of fir timber, the surface well in- 
laid with clean grit or large sand, such road would 
(apart from expansive action) present, without 
comparison, the fairest test of the durable quali- 
ties of this material. 

Upon the basis of these principles the system of 
ele with wood, known as Henson’s, was intro- 

uced in 1875, having for its object the testing of 
the previous theory, that artificial structural foot- 
hold was indispensable to afford a fulcrum for trac- 


tive power, as well as to show the value of real 
continuity of surface, by providing the nearest 
possible approach to an uninterrupted area of wood 


only. The aim of the experiment was primarily 


to lay the blocks ‘‘ heart to heart,” upon a sound | 


weight-bearing foundation, so as to present a con- 
tinuous and uniform surface of wood on end. To 


Norton and Bogart; also visitors, A. P. Trautwein such a construction the only foreseen obstacle was 


and E, C. Appleton. 
The minutes of the meeting of June 4 were read 


j 


| the variable ex 
| ble from that material under varying atmospheric 


: | conditions ; and this, when accumula 
and approved. Canvassers were appointed to count | Jar, 


ion and contraction inse 


ted over a 
‘ge area, would doubtless have been of sufficient 


the ballots for candidates for membership. The | extent to become detrimental to the efficiency of a 


death on Sunday, June 8, 1879, at Cincinnati, O., | 
of Jas. E. Bell, a member of the Saciety, was an- 
nounced; and Mr. W. E. Worthen was announced 
as appointed by the Board of Direction to attend | 
the proposed turbine tests at Holyoke, on the be- 
half the Society. 

The Secretary then read a communication from 
the President of the Society, W. Milnor Roberts, | 
upon “ Brazil, its Railways and Water Communi- 
cations,” which was discussed by several of the 
members. The following persons were declared | 
elected as members: James A. Burden, Burden 


road pavement. 
borne in mind that the action of capillary 
| sion in wood was one which must be 
exercised slowly, through the minutest 
but accumulated in proportion to the area of ma- 
terial subject to it. Th 

| expansion could therefore only be uniformly ef- 
| fected over a large area, by providing for the ab-| Assorprion or WaTER BY Woop.—M. E. J. Maum- 
sorption of minute portions of it at the smallest | ené finds that the absorptive power varies in different 
possible intervals, establishing a series of minute 
compensations throughout the entire structure. 
The substance which was found in practice to be | °F 


most available for this purpose was ordinary between 4.61 per cent and 12.56 
at wittle in 


With a view to meet this, it was 
expan- 
ol on 
istances ; 


e compensation for such an 


} * From the Proceedings of the Institution of Civil Engi- 
neers, London, England, April 29, 1879. 


by the author aimed | 
, by short and definite | 
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roofing-felt, from ., to 1 inch thick; a strip 
of which, cutto the same width as the depth of 
the blocks, was inte between each course, 
and thus formed a close and yet slightly elastic 
joint. In laying this pavement the system was 
adopted of driving up the blocks, as every eight 
or ten courses were laid, by heavy mallets and a 
lank laid — the face of the work, attention 
ing given to the even range of the courses as this 
ed. The joint was thus closed as com- 
pletely as possible, leaving only the actual fabric 
of the felt to take up the expansion. and by the 
mutual support of the blocks saving them from 
| the gga" destructive action of spreading at the 
5 e protection of the wood was further 
enhanced by a layer of similar felt over the whole 
surface of the concrete foundation upon which 
| the superstructure of wood was cushioned. Re- 
| sults tended to show that the several functions of 
| this simple construction were correctly antici- 
pated. The endurance of the wood, consequent 
|upon its relief from vertical jarring and the mu- 
| tual support of the edges of the blocks, was in- 
| creased by probably not Jess than one-half or two- 
|thirds. An even-grained well-grown deal, of 
;medium weight and hardness, offered the best 
| conditions, as far as experience went. 
| As regarded built roads, much was generally 
| said upon the question of elasticity above alluded 
|to; and it was one very commonly misappre- 
|hended. Distinction was not made between two 
| widely different theories, viz.: Was road-elasticity 


t requisite as it affected the traftic, or was it desir- 


| able as concerned the road itself? Within limits, 
| it was as advantageous to one as it was detrimental 
| to the other. Elasticity of road was for the benetit 
of the traffic exclusively, and not for that of the 
road ; and the inference was that, if anywhere, it 
should be immediately at the surface and there 
only. A totally inelastic road, whether abso- 
lutely smooth or designedly uneven, was open to 
objections, practically, on other grounds: and 
herein lay the chief characteristic which had 
brought wood into favor. Concurrently with a 
reasonable degree of durability, which admitted 
| of being used to the utmost advantage, it pre- 
sented always, and uniformly, a slight degree of 
| surface elasticity, to the immeasurable saving of 
vehicles passing over it. 

| The standard of comparison, therefore, to which 
street pavements should be referred, must embody 
the two elements deducible from the preceding re- 
| marks, viz., the work performed (as represented by 
some systematic scale as suggested), and the sum 
total of direct expenditure upon it during a recog- 
nized unit of time. Of three materials—macadam. 
granite or porphyry sets, and asphalt—the first 
was beside the question, if only on the ground of 
its representing under similar circumstances a 
fixed charge of from 3s. to 6s. per superficial yard 
per annum. Granite was at the present time more 
nearly balanced with wood—excelling it somewhat 
in the matter of cheapness, but outweighed by it 
on the score of noise and injury to vehicles owing 
to its rigidity—the latter two defects insuperable. 
excepting at a cost which was but rarely bestowed 
upon it. Asphalt, laboring under an occasional 
deficiency insuperable at any cost—viz., absence of 
| foothold—was nevertheless to be regarded favor- 
ably in oe of cost, and would rank high so long 
as the definite solution of the problem of dura- 
bility stood in abeyance, Meanwhile the above 
notable failing, together with the difficulty attend- 
ing partial repairs, must detract from the value of 
the money-figure to be assigned to it. 

In view, therefore, of the few materials at com- 
mand, and of their several qualities and defects, 
the ar questions comprised the chief issues 
to be decided : 

First. Was the policy of paving for heavy traffic 
to aim at reduction of first cost and the retaining 
of certain alleged advantages attached to systems 
of continuous maintenance? or at the extinction 
of maintenance, and the acquisition of durability, 
combined with certain alleged disadvantages ac- 
companying resistance to wear ? 

Secondly. ld a paved surface be made to ful- 
fil the needs of tractive power by the intrinsic 
nature of any material, independently of designed 
mechanical form tending to obstruct free draught 
of load? 

And lastly. Could the durability of any descrip- 
tion of wood, compatible with reasonahie cost, be 
enhanced either in construction or in maintenance, 
so as to place it on a commercial rank with sub- 
| stances of greater resistance, but of Jess advantage 
_ in other respects ? 


} 00-00 








woods, when dried in a vacuum, between 9.37 per cent 
‘and 174.86 per cent. The maximum, 174.86 per cent, 
of its own weight, is found in chestnut timber. The 
con’ in wood in its ordinary state varies 
sorptive varies bu’ one camurer 
power ifferent samples 0 

the same wood.—Les Mondes. 
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IMPROVEMENT OF RAPPAHANNOCK RIVER, 
VIRGINIA. 





U. 8. ENGINEER OFFICE, } 
No. 1,907 PENNSYLVANIA AVENUE, - 
WasHinaton, D. C., June 16, 1879. ) 
Sealed proposals for the construction of a dike 
and wing-dams in Rappahannock River, Virginia, 
will be received at this office until. 12 m., on Mon- 
day, July 7, 1879, and opened immediately thete- 
after. Specifications containing detailed informa- 
tion arid blank forms of proposals can be obtained 
at this office. 
The right to reject any or all 


yroposals is re- 
served. Ss. 


. ABERT, U. 8. Civil Engineer. 
SPECIFICATIONS, 

1. Localities.—The location of the work is on the 
Rappahannock River, Virginia. at Fredericksburg 
Bar and at Spottswood Bar, 414 miles below Fred- 
ericksburg. 

DIKE AT FREDERICKSBURG. 

2. Construction of Dike.—A dike (No. 6) is to be 
built on the right bank of the river, below Hazel 
Run, as shown on the map, ina low-water depth of 
about 2 feet, to stand 5 feet above low water when 
completed, and to be about 550 feet long. The bed 


of the river is believed to be sand and mud, but no! 


allowance will be made should other material be 
found, Each bidder is expected to examine and 
decide for himself. 

3. Piles.—Along the line designated for the face 
of the dike, oak piles are to be driven, ten feet 
apart from centre to centre. Parallel with, and 
ten feet in the rear of the front row, a second row 
is to be driven, the piles to be also ten feet apart 
from centre to centre, and to stand at right angles 
to the corresponding piles on the front row. The 
piles will be eighteen feet in length. and one foot 
in average diameter at the middle of the pile. All 
the piles are to be of the best quality of white oak, 
of live timber, sound and straight, and are to be 
sharpened and well and carefully driven, so as to 
stand plumb and true to the line. Each pile shall 
be driven so that it has its full specified length | 
below the level of the top of the dike; the top of | 
the pile shall be sawed off at this level. The con- | 
tractor will be required to band the tops of the 
piles, during driving, if found necessary. When a| 
pile is split or injured in driving, the contractor | 
will be required to draw it and replace it by | 
another, to be driven to the satisfaction of the in- 
spector. 

4. Wale Pieces.—After the piles have been | 
notched as directed, to receive the same, two wale | 
pieces are to be bolted along the inside of the front | 
row of piles. The upper wale is to be of pine | 
timber, 6 inches by 12 inches, in lengths of at 
least 21 feet, set so that the upper edge shall be | 
18 inches below the top of the dike. The joints | 
are to be scarfed as directed, and are to bear on | 
the piles. The wale is to be bolted to each pile | 
with a 1-inch iron bolt, with head (2 inches square), | 
nut and washers, and 20 inches long, and to be | 
spiked thereto with two 10-inch ship spikes (¥, | 
inch square) of wrought iron. The lower wale is | 
to be of pine timber, 4 inches by 8 inches, in 21 feet 
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WING-DAMS AT SPOTTSWOOD BAR. 

8. Construction of ee eee 
or spur dikes are to be built at Spottswood Bar, as 
shown on the map of the same in this office. 
The precise direction and length of each dam will 
be fixed by the engineer as the work progresses, 
so as to secure the proper effect of the same on the 
bar. The height of the tops of the wing-dams 
will be five feet above low water. The dams are 
to extend from the bank toward the river chaunel, 
and the depth in which they are to be built will 
range from 0 to 8 feet at low water. The dams 
will be constructed in accordance with the plans of 
the same in this office. 

The river bottom is variable; sand, mvd, and 
possibly some gravel, will be met at different 
points. Each bidder is, however, expected to ex- 
amine and decide for himself, as no allowance 
will be made should other material be found, or 
should any logs, wrecks, or other obstructions be 
met. 

9. Piles.—Along the line designated for the face 
of the dam, oak piles are to be driven, ten feet 
apart from centre to centre. Parallel with, and 
ten feet in the rear of the frout row, a second 
row is to be driven, the piles to be also ten feet 
apart from centre to centre, and to stand at right 
angles to the corresponding piles on the front row. 
The piles are to be one foot in average diameter at 
the middle of the pile, to be of the best quality of 
white oak, of live timber, sound and straight, and 
are to be sharpened and well and carefully driven, 
so as to stand plumb and true to the line. Each 
pile shall be driven so that it has its full length, as 
— in section 10, below the level of the top of 
thedam; the topof the pile shall be sawed off at this 
level. The contractor will be required to band the 
tops of the piles during driving, if found necces- 
ary. When a pile is split or injured in driving, it 
must be replaced by another, driven to the satis- 
faction of the inspecter. 

At the outer end of each dam, an addition pile 
will be driven, at such distance as may be required, 
drawn over at the top and bolted to the top of the 
front pile with two bolts, as specified for the ties, 
so as to serve as a brace pile. 

10. Lengths of Piles and Sheet Piling.—The 
low-water depths in which the dams are to be 
built and the corresponding lengths of piles and 
sheet piling, when not within 25 feet of the outer 
end of the wing dams, will be approximately as 
follows: 


120 1. ft. in Oto 1 ft. depth. Piles, 16 ft. long. Sheet piles, 14 ft. 
ogy 1to3 ‘ “18 1 “ 16 “* 
80 oa} 


B3to4 “ “ 20 “ “ 18 “ 
200“ 406 ‘ a 20“ 
45" 6tes + Oe. 20 * 


The outer 24 feet in length of each wing-dam 
will have piles 30 feet long and sheet piling 24 feet 
long, or 300 lin. ft. outer ends. Piles 30 ft. long. 
Sheet piles, 24 ft. long. Brace piles to be 24 ft. long. 

11. Wale Pieces.—After the piles have been 
notched as directed, to receive the same, two wale 

ieces are to be bolted along the outside of the 
ront row of piles. The upper wale is to be of pine 
timber, 6 inches by 12 inches, in lengths of at 


|least twenty-one feet, set so that the upper 


edge shall be six inches below the top of the 


lengths, set so that the upper edge is at low-water |dam. The joints are to be scarfed as directed, 
mark. The joints are to be scarfed as directed, and are to bear on the piles. The wale is to 
and are to bear on the piles, and the wale is to be | be bolted to each pile with a 1-inch iron bolt, 
spiked to each pile by two wrought-iron ship | with head (2 inches square), nut and washers, and 
spikes, 9 inches long and ,*, inch square. The two | 20 inches long. and to be spiked thereto with two 
wale pieces shall break joint, and the inside faces | 10-inch ship spikes (,, -inch square) of wrought- 
must be in the same vertical line. | iron. The lower wale is to be of pine timber, 4 inches 

5. Sheet Piling.—The sheet piling is to be of | by 8 inches, in twenty-one feet lengths, set so that 
three-inch heart-pine plank, sixteen feet long. The | the upper edge is at low-water mark. The joints 
piles are to be sharpened and carefully driven along | are to be scarfed as directed and are to bear on the 
the inside of the wale pieces, and the tops neatly | piles, and the wale is to be spiked to each pile by 
sawed off at the level of the top of the dike, the | two wrought-iron ship spikes, 9 inches long and 
piles to be of the required length below this level. | %,-inch square. The two wale pieces shall break 
Every other pile is to be driven against the wale | joint, and the outside faces must be in the same 

yleces, and the intervening piles are to be driven | vertical line. 

shind these, so as to lap three inches on each; 12. Sheet Piling.—The sheet piling is to be three- 
edge and form a close joint. Each sheet pile is to | inch i mc p , of lengt iven in section 
be spiked to each wale, or to each adjacent sheet | 10. The piles are to be sharpe and carefully 
pile. with two wrought-iron spikes, 6 inches long | driven along the inside of the wale pieces, and the 
and 3¢ inch square, four spikes being used in each | tops neatly sawed off at the level of the top of the 
sheet pile. dike, 

6. Ties.—After the sheet piling has been driven, | this level. 
the corresponding front and rear piles are to be | the wale pieces, and the intervening piles are to 
connected, on the down-stream side, by tie-pieces | be driven in front of these, so as to lap three inches 
of pine timber, 6 inches by 12 inches, in lengths of | on each edge and form a close joint. Each sheet 
eleven and one-half feet, with square ends, bolted | pile is to be spiked to each wale, or to each adjacent 
to each pile with two 14-inch wrought-iron bolts | sheet pile, with three wrought-iron spikes, 7 inches 
20 inches long, with heads (244 inches square), nuts | long and 3¢ inch square, six spikes being used in 
and washers. The piles and sheet piles are to be | oak sheet pile. 
notched as directed, to receive the ties. | After the sheet piling has been driven and 

7. Connection with Shore.—The ends of each spiked, a 3‘inch plank, 12 inches wide and beveled, 
dike, above low-water mark, are to be connected | is to be spikéd on the outside of the sheet ye 80 
with the bank, at the level of the top of the dike, | that the topis at the level of the top of the dam. 
with one wale piece, and such short piles and sheet | These spikes of the above size will be used in each 
piling as the engineer may find necessary, and | sheet pile on which it bears. 
which will be estimated at sueh proportion of| The outer end of each wing-dam will be faced 





to that in the adjacent dike. adjacent and sheet pile. 


the piles to be of the required length below | 
Every other pile is to be driven against | 
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13. Ties.—The corresponding front and rear piles 
are to be connected by tie-pieces of pine timber, 6 
inches by 12 inches, in lengths of twelve feet, with 
square ends, bolted to each pile with two 14-inch 
wrought-iron bolts 20 inches long, with heads (214 
inches square), nuts and washers. The piles are 
to be notched as directed to receive the ties. 

14. Connection with Shore,—The ends of each daw, 
above low-water mark, are to be connected with 
the bank, at the level of the top of the dam, with 
one wale piece, and such short piles and sheet pil 
ing as the engineer may find necessary, and which 
will be estimated at such proportion of adjacent 
full dam as the amount of material used bears to 
that in the adjacent dam. 

15. Material.—The upper wales and ties are to 
be all heart-pine ; the sheet piling will be of mer- 
chantable heart-pine, with no sap wood within 6 
feet of one end, which will be the end above low 
water, and not more than 20 per cent. of sap wood 
at the other end. The lower wales will be of ap- 
proved heart-pine. All the timber is to be of the 
best quality, to be perfectly sound and durable and 
free from wind-shakes or any other defects. The 
iron forthe bolts is to be of the best quality of 
wrought-iron, and approved by the engineer. 
Holes of the proper size are to be bored for each 
bolt, and for large spikes when required. All the 
material and work is to be satisfactory to the en- 
gineer or inspector, and such as does not fully con- 
form with han specifications will be rejected. 
The dikes and dams, when completed, shall con- 
form to the plan of the same in this office, and 
will be estimated by the lineal foot. 

16. Quantities.—The following are the approxi 
mate lengths of dikes and wing-dams proposed to 
be built, but the engineer reserves the right to in- 
crease or decrease these lengths as the funds or 
exigencies of the work may require : 
Fredericksburg Bar, Dike No. 6 


55) lineal feet 
Spottswood Barr, Wing-Dams 5 " 


. 1,025 

The following is an approximate estimate of the 
materials required. These quantities are given as 
a general guide to the contractor, who will be re- 
quired to furnish more or less, as may be neces- 
sary for the completion of the work : 


DIKE NO, 6——AT FREDERICKSBURG 
112 oak piles, 18 feet long ”,016 lineal feet 
16 feet sheet piling (3 inches thick)... 35,200 feet B. M 


Upper wale (6 by 12 inches) 21 ft. lengths. 3,460 
Lower wale (4 by 8 inches) 21 ft. lengths 1.406 
Ties (6 by 12 inches) 11 3,864 


lg ft. lengths 
Bolts, spikes. etc.. ; “ 3,282 pounds 

WING-DAMS AT SPOTTSWOOD BAR. 
Lineal feet 


24 oak piles 16 feet long... os4 
54 7 18 - N72 
16 20 * 320 
36 22 Wh om acaeleh 7H2 
20 24 480 
72 36 ” 160 
! Total... ; 5,108 
i4ft. sheet piling, 3 inches thick. 6,720 feet PF, M 
16 = . 17,920 e 
18 5.760 
20 19,600 
24 28.800 
Total a eRe = 78,800 
Upper wale (6 by 12 inches), 21 ft. lengths.. 6,450 
| Lower wale (4 by 8 inches), 21 fc. lengths 2,876 
Ties (6 by 12 inches), 12 ft 7,560 ‘ 


lengths 


Bolts, spikes, etc. ..... 6660 pounds, 


17. Tides.—The mean range of tides is three feet. 
| The localities are entirely sheltered. 

18. Machinery.—All machinery must be adapted 
to the work and kept in good order. 

19. Inspector.—An inspector will be appointed 
by the engineer, who will act as his agent in the 
immediate charge of the work. In accordance 
| with the instructions of the engineer, he will in- 
dicate the special locality of work, supervise the 
| construction of the dike and dams, and will en- 
force strict compliance with the contract and spec- 
ifications. 

20. Lines, etc.—The precise location of the work 
will be fixed by the engineer in charge. The lines 
| will be plainly marked by stakes or ranges. The 
inspector will set tide-gauges at convenient in- 
tervals, and the contractor will be held responsible 
for any loss or delay arising from injury to stakes 
or gauges by his own employés. The contractor 
will be required to supply lumber for stakes, and 
also furnish labor for setting the same, the expense 
of the same to be included in the price of the 
work. 

21. Order of Work.—The work is to be carried on 
at such points and in such order of precedence as 
may be directed by the engineer in charge. 

22. Explanations and Corrections.—Any doubt 
as to the meaning of the specifications and any ob- 
security in the wording of them shall be explained 


| by the engineer, who shall have the right of cor- 
| reeting any errors or omissions in them, when such 
| correction is necessary for the proper fulfilment of 
| their intention, the action of such correction tu 


date from the time that the engineer gives due 


: | notice thereof. 
adjacent full dike as the amount of material used | with a sheet pile, 15 inches wide, spiked to the | 


23. Extra Work, etc.—No claims for extra work 
or for delay of any kind, will be considered or paid 
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Moreover, the contractor will be Feld responsible 
for the entire work until every part of it is com- 
pleted according to the specifications. 

24. Payments.—No part of a dike or wing-dam 
will be estimated for payment until such part is 
completed. 

25. Time.—The work must be commenced on or 


' 
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in progress in Oldham and St. Helens. The town 
of Nottingham, of which no survey exists, is being 
surveyed out of its proper turn by request of the 
authorities, on the condition that they pay two- 
thirds of the expense. In addition to the survey, 
the Ordnance Office at Southampton has been en- 
gaged since 1861 on the —— of fac-similes 


before Aug. 1, 1878, and completed on or before | of ancient manuscripts, | td order of the Treasury. 


Dec. 31, 1879. 

26. Proposals.—Each bidder must submit two 
prices, as follows: 

(1.) For constructing Dike No 6, as specified. 
lineal foot 

(2.) For constructing Wing-Dams, as specified. 
lineal foot 

Proposals must be acompanied by a bond, with 
two sureties, in the sum of $1,000, in accordance 
with the act of Congress of April 10, 1878, and with 
the form prescribed. A proposal which is unac- 
companied by such bond will not be considered. 

27. Contract.—-The successful bidder will be re- 
quired to enter into a written contract with the 

Jnited States, with good and approved security, 
in the sum of $2,000, within 10 days after being 
notified of the acceptance of his proposal. 

The right to reject any or all bids is expressly 
reserved. 

These specifications will be attached to the con- 
tract and form a part of it. 

S. T. Abert, U.S. Civil Engineer. 
INSTRUCTIONS TO BIDDERS. 

No bids will be considered which are not made 
on blank forms furnished from this office. 

Proposals and bonds must be in duplicate, and 
each accompanied by a copy of there specifica- 
tions, 

All the blank spaces in the proposal and bond 
must be filled in. 

The duplicate proposal must be in a sealed en- | 
velope indorsed ‘* Proposals for the Improvement 
of Rappahannock River, Va.” 

Bidders are requested to be present at the open- | 
ing of the bids. 

For further instructions see ** General Instruc- | 
tions for Bidders.” 
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A report on the progress of the Ordnance Survey | 
has been published. The survey of England was | 
originally commenced on a scale of one inch to a | 


mile, and on this scale the whole of the southern | ™oter that does not come under harsh govern- | 
When | ment inspection with its severe tests and 


and central counties have been published. 


| comparatively short. 


Already have been publ Domesday Book, Na- 
tional Manuscripts of England, Ireland and Scot- 
land, Anglo-Saxon Charters from the Canterbu 
Collection, as well as the Black Letter Prayer Boo 
of 1636. 

The Ordnance Office has rendered aid to the 
other government de ments during the year, 
Thus for the Foreign cea complete set of copies 
were made of the maps which accompanied the de- 
cision of the Commissioners who were appointed 
under the sixth article of the Treaty of hoeext in 
1814 to determine a portion of the boundary line | 
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| 

raised, renders it > value as a fire engine in 
| country mansions other isolated building, where 
it can also be used daily for pumping, lifting, 
laundry work and ventilating. @ pas engine 
oe to architects a way out of the 
difficulty they have hitherto found in efficiently 
| ventilating wolbdings for want of a suitable motor. 
In crowded rooms fresh air can be drawn in from 
, the most suitable side of the building according to 
| the season, time of day and locality, by means of 
_a fan, and distributed and diffused where required 
| without producing d rous or unpleasant local 
|draughts, which are only too often felt with the 
| present primitive, not to say barbarous, modes of 
ventilation still in vogue. The little attention 
| given to ra ventilation in costly buildings and 
|the want of success hitherto in overcoming the 
, mechanical difficulties in the way are not very 
| creditable to our architects and engineers. 
The destruction by fire of several buildings re- 


between the British possessions in North America cently has been ascribed to the presence of a steam 
and the United States. A survey of Cyprus has | boiler on the premises. The danger from fire by 
also been commenced. The expenses of the survey | storing or removing the hot ashes is greatly in- 
in the form of pay and allowances during the past creased when the boiler is placed on any story 
year have amounted to £17,838. The rates of pay above the ground floor. So great is this danger 

ave been as follows: £870 a year to the Director- | that the insurance rates are often so high as to 
General; Colonels, 30s. a day; Majors, 24s. ; Cap-| preclude the use of steam boilers by the tenants in 
tains, 138. 6d.; Lieutenants, 13s. 3d. ; Quarter- | the higher floors of a building. and often leads to 


masters, 11s. 6d. each a day. The working pay of 
non-commissioned officers varies from 2s. 4d. to 4s. 


_a day, and the sappers and buglers from 6d. to 3s. 


8d.—The Architect, London. 
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GAS ENGINES. 





At a congress in Brussels, in 1877, of the chief 
engineers of the French and Belgian associations 


| for inspecting steam boilers, it was the opinion of 


the meeting that steam engines are not the motors 
for small industries. The reasons given for this 


, opinion were that small boilers are difficult to ex- 


amine, their repairs are very costly, and their life is 


air, compressed air, hydraulic or gas engines. The 
last mentioned was justly regarded to a which 
has met with the greatest success. 

It is only natural that the stringent laws which 
regulate the application and working of steam 
boilers on the Continent, should have the effect of 
increasing the demand for any practicable form of 


nalties, 


the survey reached Yorkshire and Lancashire the | but we were scarcely prepared to find boiler engi- 


scale was increased to six inches to a mile. The 
scale was then, on the recommendation of a Parlia- 


neers going, we might almost say, out of their way 
to advocate the use of gas engines, as it is obvi- 


mentary Committee, further increased to that of | OUSly against their interest, In some measure at 
25 inches toa mile for the cultivated districts, and | least, to do so. 


: a , 
on this scale the remaining counties of England | 
(Cumberland, Durham, Westmoreland, and North- | 
umberland) and the Isle of Man were published, as | 
well as on the 6-inch and 1-inch scales. When the 


whole of England was completed, it was thought | 


Notwithstanding the favorable opinion of gas 
engines entertained by steam-boiler engineers on 
the Continent, there still exists a very strong pre- 
judice against gas engines among engineers in 
general on this side of the Channel. This prejudice 


necessary that a re-survey on the 25-inch scale | @?ose from the failure of the first yas engines intro- 


should be made of those counties of which no surve 


larger than that of one inch to a mile existed. This, W°T® Wrong in 


applies to the whole of England and Wales south 
o , peated oad and Yorkshire, and the survey is 


now in progress. In determining the order in which | mixture of c 


| duced from France some time ago. 


These engines 
principle. It was ssa by 
their inventors that the sudden but unsustained 
pressure mannan upon the explosion of astrong 

oal gas and air exerted against a piston, 


the counties should be re-surveyed, preference is | W@5 not so suitable as the sustained pressure of 


given to the mineral districts, the metropolitan | Sean i obtaining a stead 
counties, and those parts of the country of which | y-wheel. 


surveys are required for military purposes. The 


motion of a crank and 
To this oversight as well as to a con- 
siderable amount of complication, necessity for 


sheets on the 25-inch scale are reduced by photog. | Skilled attendance, trouble from heating and ex- 
raphy to that of 6 inches to a mile, anda map is Pense of working, the failure of these first gas 


published on that scale. 


Scotland until the 6-inch scale had been introduced, | 


| engines. was mainly due. 
The 25-inch-scale survey was not commenced in | 8°0Te of these engines working in this country, but | 


most of those set to work have been abandoned or 


and the counties of Edinburgh, Fife, Hadding- | Converted into steam engines, achange which their 


ton, Kinross, Kirkcudbright and Wigtown and | 
the Isle of Lewis were published on that scale. The | 
23-inch scale was then adopted for Scotland, as | 
was the case in England, and the remainder of the | 


construction readily admitted. 

The defect in “aa has been entirely removed 
in the gas engines of the present day, of which we 
have given a description from time to time as they 


counties of Scotland has been surveyed on that | made their appearance.* 


scale with the exception of the uncultivated High- | 
land and other districts, which have been sur- | 
veyed on the 6-inch only. 


The whole of the map | 
on the 25-inch scale of the cultivated districts, | 


Nearly all the drawbacks attendant upon the use 
of steam, especially for small powers, are due to the 
risk, attention and anxiety inseparably connected 
with the use of the boiler, and it must have occurred 


It was agreed that the small | 
motor of the future is to be found in electric, hot 


the exclusion of steam power altogether on the part 
of the owner. This ne of the use of steam 
wer has proved to be a great tax on many small 
| industries, and in the working of cranes and hoists 
|in warehouses in London and other places where 
| the cost of working hydraulic engines direct from 
| the main is too great toadmit of their use. The 
| want of asuitable motor to work in the upper floors 
no longer exists, as gas engines, working up to 12 
| horse-power, can be applied without any more risk 
|or trouble than accompanies the use of a steam en- 
| gine without a boiler. 
vith respect to the comparative economy of 
working small steam engines and gas engines, this 
| depends chiefly upon the relative prices of steam 
anni of coal gas. Taking the price of coals per ton, 
| and that of gas per one thousand cubic feet in some 
| towns in the north where cannel gas is used, the 
relative prices are two to one, while in London 
they are as five to one, so that if the cost of work- 
|ing were the same for gas and steam in Manchester. 
| the cost of working in London would be over 50 
|per cent. in favor of the gas engine, a slightly 
| smaller quantity by volume of gas being required 
| for a given amount of work when rich cannel gas 
| is ; 
The Otto gas engine is said to require not more 
| than 23 ft. of gas per indicated horse power per 
jhour. At London prices this is equivalent to about 
,one penny per hour. A steam engine, working at 
| the same cost with coal at 18s. per ton, would take 
18!3 lbs. per horse power per hour. Thisappearsat 
first sight a very extravagant rate of consumption 
even for asmall steam engine, say under eight horse 
power. Butas the superior economy of the gas 
engine has been repeatedly proved where it has 
| worked side by side with a steam engine, it may be 
|as well to re into the cause of the extravagant 
|cost of working in many small steam engines. 
These are used for many purposes where the resis- 
tance is very irregular, the power required vary- 
ing, perhaps, from one to eight horse power. In a 
very great number of small steam engines and 
boilers over, say, four or five years old, the amount 
of steam lost by leakage at joints, taps, giands, 
slide valves, and piston rings, forms a large propor- 
tion of the quantity of steam generated, and the 








iienecnen ath aiena a | further great quantity of heat lost through the 


| chimney, and by radiation from the furnace, boiler, 
| and pipes, bears a not inconsiderable proportion of 
| that utilised. As this waste is a pretty constant 
quantity, whether the engine is giving off one or 
| eight horse power, it follows that the amount of 
| fuel used is not at all proportionate to the power 
‘developed. When the engine is indicating two 
‘horse power, almost as much fuel may be used as 

when it is indicating six horse. With a leaky safety 
' valve and steam stop valve it sometimes acquires a 

considerable quantity of coal to raise steam and 
| keep it up a few hours at the working pressure even 


with the exception of parts of the Western Isles | © Many steam-users what a blessing it would be if | with the engine at rest. 


Shetland Islands, has been 
That on the 6-inch scale of the unculti- 


and of the Orkney an 
published. 


the steam engines could be used without a boiler. 
Now, it is just this desideratum that a good gas 


vated districts has been published with the ex- | epgine is designed to meet, and the success which 


ception of those in Ross and Cromarto, and 
Satherlandshire, Argyleshire and the islan 
survey of which is finished, but the ma 
yet been completed. Where a 25-ine 


rt of 
, the) 
have not | 
map has 


‘ : inch scale i | dustries will be greatl 
been made, a reduction to the 6-inch <n is nes ee 
. The Irish Power can be employed without therisk and trouble 
survey is on a scale of six inches toa mile, and a | —— steam boiler on the 


and published, as in the case of Eng’ 
inch map of Scotland is in progress 


revision of it is now in progress. 
Several towns have Seon surveyed on a large 
scale, The plan of Edinb 


the mile, is being revised at the expense of the city. ! 


has attended the introduction of at least one type of 
gas engine, renders it — to predict with certainty 
that a large new field will be o out for the 
employment of motive power; that many small in- 

| tet and extended and 
. how a motive 
* —_ mises. For in- 

e advantage ing able to start a 

engine at full power by lighting a jet and turning 


h, on a scale 5 feet to | the flywheel, instead ving to wait till steam is 


* See Engineering, vol. 53, pp. 514, 515; vol. xxiii.. p. 127; 


Surveys on the scale of 10 feet to the mile are now vol. xxvi., pp. 156 





We grant this state of things is disgraceful, but 
/we are a of things as we have too often 
| found them, not as they oughttobe. There is 
|little hope for improvement in this matter with 
| many small steam users. As long as they have a 
| boiler which furnishes them with a means of mak- 
| ing up for the waste of steam and heat by wasting 
/more coal, they prefer a to being at the ex- 

of having their boiler fittings and engines put 

te good order. There are thousands of small 
boilers and engines at work, u each of which 
the judicious outlay of a few gs annually in 
necessary repairs would yield a return of as many 


In the case of a steam and boiler in fair 
piped at ny t work, there is always 
a considerable loss in. getting up or maintaining 
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steam. With the best forms of gas engines the case 
is ver¥ different, Whien the engine fein fait order, 
the quantity of gus tised is always in proportion to 
the power exerted: A certain volume of gas is 
drawn from the meter just when it is required. 
Should the oe not be ip order, and there 
bé an éstape of thé exyiin iab6s past the piston 
Hitigs, there will be a waste and loss of power, and 
more gas will be required, but this loss soon reaches 
its limit. An engine, say, of the Otto type, cannot 
use more gas than the quantity corresponding to its 
maximum power. Such an engine, working up to 
within 25 per cent. of its greatest power, cannot 
waste more than — cent. of the greatest amount 
of gas it is —— touse, When the piston rings 
require renewal, the defect is made manifest by the 
escape of the burnt gases, and in order to regain the 
power which the engine loses in consequence, the 
—_ must be renewed, and so economy is merci- 
fully forced tipon the user. In a steamengine, on 
the other hand, the waste of steam in escaping past 
the piston is easily made up by burning miore coal, 
and this waste is only limited by the quantity of air 
that can be miade to pass tlirotigh the fire-bars: The 
above considefation will setve to show why it is 
that in practice gas engines are often found to work 
at one-uied the cost of small steam engines they 
have replaced. 

Besides the economy in fuel there is also a great 
ne in attendance where a gas engine is used, as 
there is nostoking and maintenance of pressure and 
water-level requiring special attention: Whet oiled 
and startetl the engine can be locked up and left 
t6 itself for hours likea steam engine. The handi- 
ness of the engine was strikingly illustrated in 
the Royal Albert Hall, at the recent exhibition of 
electrical light apparatus. In the course of the 
lecture, the engine in the body of the hall upon a 
given signal was started from a state of rest, the 
belt slipped on to the pulley and the light produced, 
all in a few seconds. The engine might be left for 
a week or more and the same thing repeated with- 
out any preparation. 

Gas engines may be often used with great advan- 
tage as auxiliaries to large steam engines. In 
many works a steam engine of over 50 horse power 
is run all night to drive a longline of shafting in 
order to work a small machine requiting not more 
than a couple of horse power. ‘The loss in coal, 
attendance, and wear at tear is often very great 
when this work is often repeated. By using small 
steam engines the evil is only partially remedied, as 
the fireman has to bein attendance. To meet such 
cases, gas engines have been applied, with great 
advantage, as the man who attends to the machine 
can start the engine and give the little attention 
it requires, and the cost of working is reduced toa 
minimum. 

It is, however, in connection with small indus- 
tries that gas engines be will most likely em- 
po in the future. Where steam isrequired for 

eating, boiling, and other purposes, the steam 
boiler will always hold its ground, but for many 
minor industries we may say that the days of 
small steam boilers are numbered.— Engineering. 





ERIE CANAL ENLARGEMENT. 





To the Editor of the Courier. 

ws There " ot — many —- advanced as 
to the practicability of enlarging the capacity of 
the Erte canal, in order to ch transportation 
arm to com ete successfully with the railroads con- 
necting the Great Lakes with the seaboard. 

The Sen. Horatio Seymour, ex-Governor, whose 
judgment on canal policy of this State is unques- 
tioned, suggests a feasible and economical plan to 
accomplish, as far as it goes, the desired result; 
that is, to increase the depth of the water one 
foot by raising the banks of the canal or lowering 
its bed, where most convenient, but to leave the 
structures undisturbed. This additional foot is for 
the purpose of increasing the proportion between 
the sectional area of the and water way, and 
to secure an easier movement of the vessel in the 
transit. . 

The New York Tribune of the 10th inst., has an 


article from T. C. Ruggles advocating the plan of 
raising the banks one foot, and deepening the bed 


three feet, making an additional depth of water of 
four feet. If Mr. Ruggles was as well acquainted 
with the details of the Erie canal as those who 
navi 


ity of his plan. He would also a te the 
i ing skill yed in the o location 
of the channel and its structures aqueducts, 


causing even now a great annual 
from ied away 


ite it, he would readily perceive the ab-| 
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| by flooditig lands and destroying water-power on 
many streams from which the canal is fed. The 

‘ex all told; however, woiild not be too great 
fot the betiefits received. 

In 1862, the Etie Cattal enlargement was declated 
completed with a balance in its favor. from the 
original construction in 1820, of over $19,000,000 
and thé cost of transportation per ton per mile re- 
duced fromi 413 niills to 2 16-100 mills, nearly in 
proportion to increasé of eatgo: 

In 18638, the Legislature authori#ed a survey and 
estimate to be made of the cost of constrticting one 
tier of locks on the Erie Canal from Albatty to 
Buffale; the said locks to be not less than 26 feet 
wide inthe chamber, and not less than 225 feet 
between the gates. Locks of these ‘dimensions 
would admit boats carrying 690 tons, and a reduc- 
tion from 2 16-100 mills per ton per mile to 1 4-100 
mulls, of a saving of 0 per cent. in cost of trans- 
portation. The estimated cost to do this work 
including stone locks, increasing depth of water one 
foot, land damages, etc., Was nearly $12,000,000. 

This estimate Was based on prices at least 50 per 
cent. higher than work can be done for now. No 
doubt eight millions would cover the cost of this 
work at present prices. 

In 1877 the total tonnage on the cattals was 
nealy five millions, and the tolls and freight about 
$5,000,000—or; say, one dollat per ton. If the cost 
of transportation was reduced fifty per cent., as 
above mentioned, the saving in this year alone 
would have been over $1,500,000—or an interest of 
18 per cent: on the estimated cost of the improve- 
ment. 

A comparison of the traffic im the years 1871 and 
1876 between the Erie Canal and New York Central 
Railroad is a loss of 351, per cent. by the water 
route, and a gain of 50 per cent. by the railroad. 
The present investigation of the alleged abuses on 
the part of the railroad corporations, by the legis- 
lative committee, would seem to explain, ina great 
measure, the reason for this diversion of the canal 
trade. It is evident that the railroads have carried 
freight from Chicago, and other grain marts, to 
New York at a loss, and yet the net freight receipts 
of the New York Central Railroad in 1876 were over 
$5,000,000. The question naturally arises: Who 
pays this large sum to the railroad company for 
the benefit of the Western States ¢ 

It was developed recently before the investiga- 
ting committee ‘‘that the railroads adopted the 
system of charging as much as the customers would 
| allow, and, where there is no competition, to charge 
according to the value of the freight.” This, of 
course, occurs in this State, where for five months 
| ont of the year the canals are necessarily closed. 

The conclusion then would be that the people of 
New York State bear the greater part of this assess- 
‘ment. This should be remedied. and if it then 
becomes necessary to increase the capacity of the 
| Erie Canal, in order to compete with the land lines, 
| the improvement can be made by lengthening the 
| locks, is mentioned above, and fixing the tolls at 

| reasonable freight cha " 
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THE IRON AND STEEL TRADE. 





The annual report of the Secretary of the Ameri- 
can Iron and Steel Association, which has just 
| been published, contains much that is of general 
interest. In the manufacture of pig iron the State 
|of New York, it seems, ranks third, Pennsylvania, 
which produces about 50 per cent. of the manu- 
facture of the whole country, ranking first and 
Ohio second. The contrast between the value of 
| the product of the last two years and that of the 
‘two years preceding the panic is somewhat re- 
'markable. For example, in 1877 Pennsylvania 
produced 1,153,356 tons of pig iron, the value of 
| which was $22,000,000; while in 1872, with a pro- 
‘duct of 1,404,497 tons, its value was $68,673,380, or 
| more than three times as great. The annual pro- 
| duction of pig iron in this country reached its 
| highest point in 1873, when it was $2,868,278 tons 
_and the average price was $42.75 per ton. Prices 
of pig iron. iron rails and best bar iron touched 
bottom, so to or in 1878, being lower in that 
year than ever before known. Since the opening 
of the present year, however, a quiet but steady 
advance in prices has set in, and if the present de- 
| mand for iron continues the product of 1879 will 
| exceed even that of 1873. 
| Inno other branch of industry, arien eg have 
revolutions so sudden and wonderful taken place 
_as in the manufacture of steel, both in the United 
States and England. Steel was not manufactured 
, in the latter country before the year 1800. The 
' first steel pens were made in 1820 and sold at £7 


10s. ‘ ; in twelve years the had fallen 
‘to thirteen shillings, ead e c maeiecemiie cas 
be had for six pencea gross. As as 1856 only 
, about 50,000 ee manufactured in 
Great Britain, average selling price was 
| £75 ton. In 1878 the quantity had increased 
menu sieeaell. and the price fell to £5 per ton. 
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It is only about a dozen years since the manufac 

ture of steel was commenced in the United States. 
But the industry has developed wonderfully, the 
product of 1878 being four times as great as that of 
N33. In the latter year Bessemer rails sold at 
$120.50 per ton; in 1878, the average price of such 
rails was #42, But although steel can already be 
manufactured about as cheaply as iron, another 
great fall in price is anticipated. Hitherto it has 
been impossible to produce steel, even by the Bes 

semer process, from any but hematite ore, the 
other and cheaper grades of ore having too much 
«arbon and sulpiver. Two Englishmen recently 
discovered a process by which the latter elements 
can be ¢limtinated; and the steel produced by this 
process is said to be equal in ute to that manu- 
factured by the Bessemer process. The discovery, 
it is claimed, will reduce the price of steel far 
below the lowest price at which iron can be sold 
and leave a profit to the marufacterer. Indeed, it 
is predicted that in a few years but little iron will 
be produced. Such a result would, of course, in- 
volve an enormous loss of fixed capital, but losses 
of this kind are incidental to every advance ir 
leading branches of trade or manufactrires.— Bif- 
falo Courier, June 30, 








MECHANICAL ENGINEERING. 
THE Ruane Iron Company, of Chattanooga, Tenn. 
running its steel and iron rail rolling mills 
busily, giving employment to 500 men. The 
Southern roads are taking all the rails they can 
manufacture, and pay cash down. 

THE Acme Glass Works, Steubenville. O., have 
seventy-two shops employed, working half time 
at present. They propose to start their other fur 
nace about the first of July, when they will add 
twenty more shops, and increase the time from 
one-half, their present rate, to two-thirds or full 
time. They shipped 1,000 boxes of their ware in 
one week recently, and would have done even bet 
ter than this but for the low water. 


is 


FoR some time past interesting experiments 
have been made at Sermaize-les-Bains (Marne), 
France, in the use of electricity as a motive power, 
and recently an important trial of plowing by elec- 
iricity was accomplished in presence of various 
officials belonging to the department. The plow 
used wasa double-furrow plow and the experiment 
was most satisfactory. The motion was conveyed 
to a drum from the electric machine and thence by 
a coil of wire to the plow. There was no stoppage 
of any kind, but the plow did its work steadily, 
about eight inches deep. The trial was so success- 
ful that the inventor, M. Felix, owner of a large 
sugar factory in the town, is very sanguine that 
motive power from electricity can be utilized in 
many useful ways. 

In old days the utmost perfection that was possi- 
ble at the time used to be found in the work of the 
goldsmith. Benvenuto Cellini was but one of a 
great many illustrious artists whose names are _ 
associated with the craft. as the collection of re - 

roductions at South Kensington will demonstrate. 

t can hardly be said that of late years in England 
goldsmiths’ work has kept pace with the advance 
of other branches of industrial art. Even the race 
cups, for which the help of sculptors is sometimes 
| invoked, at a high price. are by no means superior 
to those produced thirty or forty years ago. The 
cause of this decline, without doubt, is in a great 
measure due to the high duty which is levied on 
gold and silver plate. Atthe present time, and for 
| the last sixty years, that duty is 17s. per ounce on 
gold and 1s. 6d. per ounce on silver. What is 
worse, the duty is mainly levied on that class of 
plate with which artists would have most to do. 
| Chains, bracelets. and the like, are not liable to it. 
|and all articles which cannot be assayed without 
damaging, prejudicing, or defacing, or which are 
, too small to be safely marked. Under such eaprici- 
| ous circumstances, it is not profitable for a manu- 
| facturer to produce gold plate of an artistic charac- 
iter. Yet a committee of the House of Commons 
are adverse to an alteration in legislation. one of 
their reasons being that the system has obtained 
| for the last 500 years !—The Architect. 


+o 2+ 


FOREIGN INTELLIGENCE. 


M. Ferdinand de Lesseps says he anticipates that the 
United States Government will offer strong objections 


to his canal project. 


The attempt of the Prince of Wales and the Duke of 
| Edinburgh to lay the corner-stone of the new Eddystone 
| lighthouse, June 22, failed im consequence of rough 
| water. 


Twelve sets of telephones have been sent out to Sir 

| Garnet Wolseley for use at the seat of war in South 
Africa. The great advantage of the telephone over the 
ene is that the General can carry on confidential 

| talk the officer at a distant station, or a soldier can 
creep out toward the enemy's lines and whisper back 
information as to position. A fine wire—the thinner 

' the better—is all that is needed. This the soldier car- 
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* ries on a reel upon his back, a mile of the wire weigh- | 
This will be the first time the | 


ing only a few pounds. 
telephone has been used in actual warfare. 


GENERAL INTELLIGENCE. 


0 We solicit and are always pinot to publish in these 
columns any items of interest that may be furnished us. 





GAS AND WATER. 


To complete the Pawtucket Water-Works a special | 
town meeting met in that city on Thursday, June 26, | 
and voted additional appropriations of $8,000 for the | 
completion of the works, $47,000 for the extension of 
the pipes, and $15,000 to supply the Watchemoket Fire 
District, making a sum total of $70,000. | 


The following are bids for work on the new Chicago 
Court-House: The whole of the work—W. M. Anderson, 
$214,043; Hennessey Bros., $218,155; Ezekiel Smith, | 
$232,566; William Crimp, $235,197; P. J. Sexton, | 
$237,172.98. Aggregate of the various lowest bids on 
all the work—Carpentry, Sexton, $69,147.50; plumb- | 
ing, Byrne, $7,985; steam won ee & Co., $27,- 
875; plastering, Anderson, $31,903; fire-proof, Ander- 
son, $53,000. Total, $189,910.50. 


A dispatch says that the English Parliamentary Com- 
mittee’s report on electric lighting says that sufficient 
progress has been made to encourage the belief. that 
electricity bas an important future for luminating and 
asa source of mechanical power. The electric light, 
even in its present state of development, may be advan- 
tageously used for large areas, whether open or closed ; 
but it is not so far matured asto compete with gas for 
domestic purposes. The committee, therefore, do not 
recommend any legislation for applying the light to 
private purposes, but do recommend that no legislative 
restrictions be allowed to impede its further develop- | 
ment. The committee think sufficient power already 


exists for applying it to open spaces and large centres ;| ¥ 


but if such power do not exist, it should be granted un- 
der proper regulations. They consider, however, that 
the timeis not yet ripe for allowing private companies 
to break up streets in order to supply electric light, but 
they advise that municipal authorities should receive all 
possible help for public lighting by electricity, and that 
the Legislature should be willing to give all reasonable 
facilities for extending the use of the electric light 
where proper demand for it shall arise. They consider | 
that for lighthouse purposes the electric light has estab- 
lished itself, butthey have not been able to satisfy 
themselves, from the evidence, that electric lighting is 
economical as compared with gas. 


The new Dean pumping-engines of the Nashville 
(Tenn.) water-works are completed, and will soon be 
tested by thecity. The Nashville Banner of the 24th | 
ult. says; ‘If the expert makes a favorable report, we | 
will then be the owners of what now promises to be the | 
finest pumps in the South. Our people, under trumerous | 
delays, have become very restive. But if the water sup- | 
ply should prove adequate to the wants of all, they can | 
easily forget the past and enjoy the future. But—there’s | 
always a but in the way—there is a great difficulty yet 
to overcome, and that is the insufficient size of the main, | 
This pipe, upon which devolves the whole water supply | 
of the city, is only 18 inches indiameter, while the sup- | 
ply pipe is 86 irches, Capt. Wyatt and Major Foster | 
ie a calculation the other day asto the force of the | 
water supply of the square, and found that from the nu- 
merous drains on the main it loses 62 feet. With this | 
heavy falling off on the = ae it may be expected that | 
the higher portions of the city will yet com- 
plain of deficient water in the upper stories at least, un- 
til this defect is remedied. With a main of 36 inches, 
we would be able at all times, by the aid of the Dean en- | 

ines, to find water everywhere in the city, even in the 
lower rooms in the Capitol. Many persons have asked | 
us about the stand-pipe, and how it operates. It is a 
heavy pipe of boiler iron, rising 105 feet above the reser- 
weir ene sets on the main pipe near its exit from that | 
pool. It is separated from the reservoir by a valve, 
else when the water ran into the stand-pipe it would run 
at once outinto the former. The engines 1 be am oly 
sufficient to keep the water at any desi eight in this | 
stand-pipe, though the whole city may be using it all 
the time. Indeed, the city will not be able to use all the 
water, using only about 3,000,000 gallons per day, 
while the engines can force 10,000,000 gallons daily 
into the stand-pipe. By opening the valve, however, to 
a desired extent, the surplus goes into the reservoir to | 
be used in case of fire or any other emergency. 





During the present week some interesting experiments 
have been made with the large pumping engine built by | 
the Holly Manufacturing Company for this city. The | 
tests were conducted by Mr. Richard H. Buel, of New 
York, representing Park Benjamin's Scientific Expert 
Office, with a view of obtaining data for publication in 
the revised edition of *‘ Appleton’s Cyclopedia of Ap- 
plied Mechanics.” The results of special interest to 
citizens of Buffalo are those obtained on the duty trial, 
which was conducted with great care, and was, so far) 
as the expert in charge could make it, entirely free from | 
the doubtful elements which are so oftefi found in con- 
nection with experiments of this kind. The data re- 
quired to calculate the duty of a pumping engine are: 
the dimensions of «the pumps, the pressure un- 
der which water is delivered, the total num- 
ber of revolutions made by the engines during the run 
and the weight of coal consumed. On the occasion of 
the test in question all gauges used were carefully com- 
pared with a mercury column, both before and after the 
run, and the accuracy of the scales employed for weigh- 
ing feed-water and coal was carefully checked. All 
coal and wood consumed in the furnaces, including the 
fuel required for starting the fires, was charged, so that, | 
as far as known, there were no allowances of any kind, | 
and no inaccuracies in the various readings. The trial 
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minute, c ng to a delivery of 644 
lons in twenty-four hours. 


The pressure under 
the water was delivered was 4544 pounds per square | their 


inch, and 4,875 pounds of coal were burned ove Se 
rua. From these data, in connection with the 
sions of the —_ 
engine for each 100 pounds of coal consumed was 8,6- 
176,315 foot-pounds.— Buffalo Courier, June 28. 
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BRIDGES. 


Work has commenced on the bridge over White River | 


at Worthington, Ind. 


The new bridge works at Haselton, Ohio, are now full 
of orders and running right along. 


The Commissioners of Owen and Greene Counties 


have decided to build a bridge over Eel River (the boun- | 
dary line between the two counties), at Johnstown, Ind. | 


The Keystone Bridge Company will shortly start up 
the Fort Pitt Iron Works. 

the new superstructure of the 
Bridge and other large orders. 


The following works are in process of construction by 
= Coolidge, en; oe Wenn tie rs and lessees 
of the American orks, Chicago, at present 
date: For the Keokuk & St. Louis Line (extension 
from Clarksville to Dardenne), one pivot span and turn- 
ing-table, together with its centre pier, consisting of one 


Niagara Suspension 


centre and six outside wrought-iron columns, having a | 


vertical height of 50 feet ; also 13 fixed ns and one 
engine turning-table. For Central Branch Union Pacific 
Railway, 10 spans and substructures of iron cylinders. 
For Evansville & Terre Haute Railway, one span. over 
Patoka Creek. For North Chicago City Railway Com- 
pany, roof trusses for car-house. For New York Ele- 


vated Railway Company, the elevated railway in Thir- | 


ty-fourth street, New York. At New Hamburgh, N. 
Y., an iron aera and its substructure. For 
Chicago & Atchison Bridge Company, at Atchison, 
Kan., masonry abutment upon a caisson sunk by the 
plenum-pneumatic process into the rock at great depth. 


pee 
RAILROADS. 


The Southern Extension of the Atchison, Topeka & 
Santa Fe has reached La Junta, New Mexico, eight 
miles south of Otero. 


Capt. Eads advocates a ship “railway” instead of a 
ean across the Isthmus of Darien. He estimates a sav- 
ing of only $90,000,000 thereby. 


It is expected that the Gothard tunnel will be com- 
pleted by the end of November. Only about six thou- 
sand feet now separate the two headings. 


The Quebec government has received thirty-seven ten- 


ders for construction of the extension line of the Q. M. | 


O. & O. Railway from Hochelaga to Montreal.~ 


The Chicago, Milwaukee & St. Paul Railway Co. will 
bridge the Mississippi at Sabula, and extend ir road 
from Cedar Rapids to Ottumwa and the Southwest. 


Mr. Tuel, the owner of the Terre Haute & Worthing- 
ton Railroad, Ind., is advancing the work ee: and 
is under contract to have the road completed by the Ist 
of September. 


The people of in Iowa, are working to se- 
cure the extension of the Midland Branch of the C. & N. 
W. Railroad from Anamosa to that place, and feel quite 
sure of getting the road. 


It is understood that negotiations for the settlement 
of the suits against the Davenport & Northwestern Rail- 
road are in p , and that a sale of the whole line to 
the Milwaukee & St. Paul Company will be arranged. 


The Indianapolis, Cincinnati & Lafayette road have 
surveyed the route from a point on the ville & New 
Albany road near Alida, and thence via the Baltimore & 
Ohio into Chicago, which they claim to be twelve miles 
shorter than any other between Chicago and Cincinuati. 


The Pennsylvania Company has its surveyors at 
work locating a route for a new road, which will be a 
branch of the Southwest Pennsylvania Railroad run- 


| ning from Greensburg to Uniontown. The ea 
t. 


new route is for the purpose of bri 
ant coal region in direct connec 
sylvania road. 


A Tucson special says that a well-informed person 
wrote from Guyamas on the 18th ult. and says: ‘‘ The 
commencement of building the Guyamas & El Paso 
Railway by the Atchison, Topeka & ta Fe Company 
awaits approval of certain modifications in the conces- 
sion heretofore made, which is likely to delay the be- 
ginning of the work. 


The Railway World estimates that 400,000 


the 
ig with the Penn- 


rsons 
are employed on the railroads of the United States, and 
that five times that many persons de u the roads 
for support. It also estimates that about 000,000 
are paid annually to employés and to persons furnishing 
supplies to railroads. ‘This enormous business is the out- 


growth of only fifty years, as half a century ago there 
was not a railroad in all this broad land. 


It is said that a pee has been made by the Iron 
Mountain Railroad Company, of St. Louis, for consoli- 
dation. with the Texas & Pacific Railroad a, and 
that negotiations to a have been 

committee, consisting of Messrs. Marguand, 
rihew and Wheeler; and that a correspond’ 
tee of Texas & Facific board has also been 
consisting of Messrs. Thaw, Walters, Stebbins, 


nted, 
ouston 
and y. 


For some months past the Pennsylvania Company has ' the canal 


ey have the contract for | 


erred to a 
Allen, Mer- 
ing commit- 





| 


} 


| 
} 





been quietly working to secure the control of the St. 
Louis & Iron Moun’ road, an undertaking which it 
is now reported they have accomplished. The narrow- 
ing of the gauge of this road is that it may conform to 

connections via St. Louisand Cairo and Vincennes, 
and hereafter doubtless the bulk of the St. Louis & Iron 


- | Mountain business between the East and West will be 
it appears that the duty of the | handled by the a aon Company over their Pitts- 


burgh, Cincinnati & St. Louis lines. 


| The preparations for changing the gauge of the St. 
Louie, ives Mountain & Southern way, which have 
been in for two months culminated on 


the night of the 27thult., and at daylight of the 28th 
over 3,000 men commenced the work of shifting the 
rails, and long before night the entire line, of nearly 
700 miles, from St. Louis to Texarkana, was changed 
from five feet to the standard gauge--four feet eight 
and a half inches, Locomotives and cars have also been 
changed, and traffic under the new order of thi will 
proceed without break or hindrance. The will 
connect with the Union Depot, in St. Louis, and here- 


after all r trains on this line for Southern 
its on les of the Mississippi River, will start 
rom that creat centre. 
The narrow-gauge-railroad fever is raging quite ex- 
tensively in this and spurs States, and several pro- 
jects have been . Already there is a narrow- 


ga road running from East St. Louis to Cairo, and 
another from West Lebanon, Ind., to Leroy, in McLean 
County, Ill., to some point on the Mississippi River, 
There are two projected lines seeking eastern outlets, 
one from Keiths , Il., and the other from Fort Madi- 
son, Iowa. At Havana, [ll.,an organization has been 
pertected to build one from San José to Havana, which 
s already in the field hard at work. At Vermont, IIl., 
which has been selected as the head-quarters of the Fort 
Madison Division, an interest has already been taken 
which insures the line at least to that place, 20 miles from 
Havana, and the next 40 miles are considered more easily 
built than any other section. Another line is pro’ 
from Leroy, [ll., by way of Bloomington, Oak Grove, 
Farmville, Peoria, Summerville, Tivoli, Fairview, Lud- 
ington, Berwick, Monmouth, to Keithsburg, with a 
branch from Berwick to Burlington, via ison and 
Plena. On this one, between Peoria and Burlington, the 
engineers are now at work, and much ng been 
done. This is by no means all there is in the projects. 
From Burlington, one of the objective points, the Bur- 
lington & Northwestern Narrow Gauge is pushing on 
through Iowa toward Sioux City, and from Fort Madi- 
son, other objective point, the Fort Madison & 
Northwestern Narrow ae will reach Fairfield, Ia., 
this summer, a distance of miles, aud next summer 
will be carried forward in the direction of Omaha.— 
Chicago Evening Journal. 


-- ee -— 


RIVERS, HARBORS, ETC. 


Col. Wm. E. Merrill, U. 8. cane Corps, Cincin- 
nati, O., wants to obtain a collection of photographs of 
Ohio and Mississippi steamboats in order to send them 
to 7 as illustrations of American practice on in- 
land rivers. 


The Mississippi River Improvement Convention will 
be held in Quincy, HL, this month. There will be re- 
presentatives in of every branch of indus- 
try, trade, manufacture river commerce of the en- 
tire Mississippi Valley, from North to South. The con- 
vention is to consider and discuss measures which shall 
lead to appropriations to improve navigation and in- 


crease the trade of the M ppi. 
It has been ascertained by actual scientific survey that 
the surface of the water at the St. John’s River, Pia. is 


only three feet six inches lower than it is 250 miles 
above. In other words, the river has but an average 
fall of less than a sixth of an inch to the mile. Another 
singular fact worthy of consideration is that it has a 
course—taking its many meanderings into account—of 
between 300 and 400 miles, yet its source is not more 
than twelve miles from the shores of the same ocean 
into which it empties itself. 


Staten Engineer. Dopertemt, tats wer opened for the 
tes t, is were ‘or t 
Bulk-Head Rock, Providence River, near 
Silver Spring, which comprises the removal of about 
425 cubic yards of rock. bids were : David Howell, 
» Ga., $3,922; Isaac A. ae, Newton, 
The filleing Hs wf ls pena tot Arla th 
were or the 
Connecticut river at Hartford and New York from the 
Steamboat Company of Hartford, 16% cents cubic 
yard, and at Boston, 18% cents per cu y 
On June 25, in the U. 8S. Senate, Mr. Burnside in- 
troduced a joint resolution substantially as follows : 
WHEREAS, The le of this Union for fifty years 
have adhered to “ Monroe doctrine,” that the nations 
of the American continent, by the free and independent 
condition which they have assumed and maintained, are 
henceforth not to be considered as subjects for future 


’ ’ 


occupation by any wer ; therefore be it 
Resolved, By the ieavio tn the House of nt2- 
tives, that the le of these States would not view 


without serious inquietude any attempt by the Powers 
of Europe to establish, under their and 
dsuabention, 0. 0binnmnah aovene the Isthmus of Darien, 
ee ee ee gaa ae ae other light 
than a manifestation of an axily diaposltion toward 
With reference to the resolution above, the Re 
po me whee seg gee points out that 
eae dhe 


the United States. 
Referred to the Committee on Foreign Affairs. _ 
t 
combats the -idea that the Un States 
view the of the Darien canal under 
is ij 
ee government will con te 
afarthing or a man construction 
and the 
neutral 
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Tue Illinois Railroad Commissioners have ob- 
tained returns from twenty-six railroad companies 
which show that the “ life” of a locomotive engine 
varies from 8 years to 24 years, and that the gene- 
ral average is 1544 years. Passenger cars “live” 
from 8 to 20 years, the average being 15%; years ; 
the average life of stock cars is 10 years, and of 
freight cars 1144. Railroad bridges of wood en- 
dure from 5 to 20 years. 
a 
{7 is stated that the Third Avenue (Horse) Rail- 
road Company, of New York, has ordered several | 
steam motors, like the one which has been in use 
upon that line the past month, and intend grad- 
ually to dispense with horse-power. Although no 
municipal authority has been given for the use of 
steam on this road, there is but little public oppo- 
sition. The New York Herald, however, 
jects, upon the ground, chiefly, that as in former 
years, when this was traveled the most of any 
line in the country—it carried nearly 32,000,000 
passengers in one year—the company granted no 
favors to the public, the public should grant none 
to the company now; not very good argument, so | 
far as the interests of passengers are concerned. | 
The managers of this line—since the completion 


ob- 


less than 1%; cents per pound. The large cannon 
lected cast iron, melted and partially refined in re- 


ceeding 30,000 pounds per square inch, cost from 
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any business pursuit—the acquirement of reputa- 
tion, position and means—is so largely dependent 
upon personal characteristics that no inflexible 
rule for the choice of a vocation can be applied. 
Account must be taken of the man’s qualities, 
force and training and of these—what he possesses 
and what he lacks; how well he can use the one 
and supply the other; what is his standard of ex- 


made for the United States government, of se- 
verberatory furnaces, with tensile strength ex- 
12 to 15 cents per pound, finished. 


> a 
In a letter explaining why he declined to serve 





on the Commission for the Improvement of the cellence, and how hard will be his endeavor to ele- 


Mississippi River, constituted under Act of Con-| yate himself to it—he alone can judge. 
gress, recently passed, Gen. Beauregard says that) 
the salary of $3,000 per annum allowed to civil 
members of the Commission, is too small to secure 
the services of able and experienced engineers. It 


For years the practice of Civil Engineering here 
and abroad has been at a low stage. Financial de- 
pression has stopped public improvements entirely, 


or retarded the execution of the few works which 
may be interesting to compare this estimate by have been carried on. At such times the engineering 
Congress of the value of engineering services re-| staff is one of the first to be reduced. Those who 
quired to determine the best plan to maintain and | are retained are put upon less pay, which is some- 
improve the most important water-way on the | times deferred, and not rarely altogether withheld, 
globe-- a work, in probable cost, the time required | and finally all are turned adrift. Technical schools 
for its execution, and the magnitude of interests | continue to graduate annually classes of young 
affected, of vast proportions—with the compensa- | men, who, for years will fill the lower places in 
tion of civil engineers engaged in locating and con- | the profession as they have opportunity, and per 
structing the New York & Erie Railroad from 39 | sistently seek higher positions, while old and ex- 
to 44 years ago, probably among the highest in the | perienced men are without engagement, or em- 
profession at that tims. At the beginning of the | 
work, in 1835, the salary of the Chief Engineer 
was $3,000, and of resident engineers to take charge 
of not less than 60 miles of construction and give 
their entire time to their duties, $2,000 per year. 
Sub-engineers were paid $3 per day. In that year 
two civil engineers were engaged to consult with 
the Board of Directors upon the plan and location 
of the road, and received, for about two months’ 
service, $2,000 each, and their expenses. In 1836 


wo “adjunct” engineers were employed; one ¢ : : : 
two “ adjunct" engineers were employed; one at | ment in many lines of business, the small number 


$4,000 and the other at €5,000 per year. In 1840) of engineers in this as compared with older Euro- 
en Ee ND eet 96 pean countries of much less area of territory, the 


ployed at insufficient compensation. The experi- 
ence of the elder engineers that for half the time 
they wereeither without place, or failed to obtain 
pay for services rendered, is still unfortunately 
not exceptional. 





On the other hand, when is considered the ex- 
tent and variety of country yet to be opened up 
j and developed, the magnitude and value of public 
| improvements to be maintained and operated, the 
growing need for intelligent engineering manage- 











of the East Side Elevated Railroad—have cause | CO™Pa"y was: President, meri Vice-P resident 
to regret the opportunity, now lost, when they | and Preequen (ne salary as Vieo-I resident), $3,000, 
might themselves have built the elevated railroad | and he - $20,000 bonds; ¢ aid Engineer, $4,000; 
on Third avenue, and operated it in connection | five division engineers, each $2,500, and two were 
with their surface line—using the latter as a tender | allowed the keep of one horse; and of the Secre- 
to the former—to convey passengers to the nearest | tary, 4.200 ih vee : Résident es 
elevated stations, which could have been much paid #4 to $5, and assistant engineers, $2 to $4 per 
farther apart than now; thus, real ‘‘ rapid transit” ” 


- ee oe 
would have been established in New York. | ADVICE TO A NOVICE IN ENGINEERING. 
ih iatcik adil sia 
In discussing a paper on the ‘Construction of | I 


Heavy Ordnance,” read before the Institution of | A correspondent asks these questions : 


ia ‘ . | I. Are all those who attach C. E. to their names 
Civil Engineers, London, Dr. Siemens suggested | graduates of engineering schools; if not, what 


that a gun conditioned to resist uniformly, the qualifications should one possess to enable him 

strains to which it would be subjected in use, | rightfully to use the title? , 

could be made from steel in a single piece instead, [. Would you advise a man with only a com- 
| mon-school education, who has practi survey- 


of being built up of several, under the system now  jng acceptably for three years. to enter upon a 


prevailing in Europe, or of cast iron, having in- course of study, with the view of becoming a 
duced initial strains, after the American or Rod-| = gall ieee Recline: te 
man’s plan, adopted in this country. He proposes; "°°" 7 = e 
to heat to redness a cylindrical mass of steel, and | ar the: oe * a dh ss pec wacmmamm 
then to cool it from the interior by a spray or cur-| IV. Whatare the difficulties to be overcome be- 
rent of water, the exterior being kept hot, until | ne ee a 5 nk into reasonable success in prac- 
: : v ? 
~ ee pearly compute. The motel. will "Sew wir be be benefited by becoming a 
- shrink about the core, layer after layer develop-| member of the American Society of Civil Engi- 
ing initial strains, gradually changing from a} neer? 
maximum compression at the bore to amaximum| Without knowledge of the particular man, his 
tension at the outside. By this method will be ob- surroundings, past training, moving force, and 
tained in a stronger material the effect sought for natural fitness for the profession he would enter, 
by use of the other systems, and in a simpler way. answers to sume of these questions must be gen- 
It differs from the Rodman plan in that, the ex- eral, incomplete, and at least only suggestive. 
tenor is heated while the interior is cooled, and| 1. The title of C. E. is authoritatively conferred 
steel, from its greater strength and elasticity, is only by colleges and schools of learning upon 
more susceptible than cast iron to this treatment. | graduates who have acceptably finished a pre- 
In 1861, an American engineer proposed to make | scribed course of study in engineering; or, as is 
cast-iron guns by a similar process ; the fluid mass rarely done, upon one not a graduate. who has be- 
was to be cooled around the core by keeping the | come eminent in practice as Civil Engineer. These 
exterior in a melted state for a considerable time ; instances illustrate two meanings of the title as it 
the difficulty in finding a satisfactory material to is generally applied; it designates one who has 
confine the metal and withstand the intense heat studied or one who is proficient as Civil Engineer. 
necessary, then prevented a trial to détermine the Soon after he enters active life the graduate usual- 
probable merit. Doubtless the gun of the future ly lays aside his title with his note-books and other 
will be of steel, and fabricated upon some such | college possessions—its use when not properly con- 
plan as Dr. Siemens proposes. Sir Henry Besse- ferred is of questionable taste. 
mer recently offered to furnish, under guarantee | 


unmistakable evidence that trade and enterprise are 
reviving after so longa period of depression, when 
engineéring work was deferred, or that only done 
which could not be neglected, it would seem that 
this is a most promising time to enter a profession 
which so largely shapes and directs the material 
progress of acountry and develops all its resources, 

Soen the capitalist must more generally recog- 
nize the value of engineering advice and direction 
as a means of insuring profit from his investment 
in any undertaking involving the erection and use 
of structures. When about to purchase stocks or 
property, with equal propriety he will consult an 
engineer, to learn whether the earnings can or 
will exceed expenses, and a lawyer, to know 
whether the title deeds are valid. 

The practice of Civil — as distinguished from 
Mechanical — Engineering in this country, has 
chiefly been confined to two general branches. 
Hydraulic—including the building of canals and 
water-works—and Railroad. The tendency is to 
a separation into specialties, and, for some time, 
there have been also Mining Engineers, Bridge 
Engineers, Gas Engineers and Park Engineers, 
and recently Telegraphic or Electric Engineers, 
Sanitary Engineers, and Agricultural Engineers. 

The last two branches are of much promise to 
the juniors entering the profession. Public 


eres in and near cities has, of late years, 


been directed to the dangers from imperfect or de- 
fective arrangements for heating, ventilation, sew- 
erage. drainage and water service, upon which the 
health and comfort of citizens and families so 
much depend; and doubtless, ia many places, 
a remunerative practice can be built up by 
a competent engineer engaging to attend, for 
his clients, to all those matters connected 
with the health of the household, by super- 
vising the erection of the house and arrangement 
of its surroundings, at first, and by regular and 
frequent inspection, afterward. Similarly the 
Agricultural Engineer will take charge of all that 
pertains to his profession, involved in the improve- 
ment and direction of landed estates, whether 


2. Whether a man should enter the profession of | small or large; and so soon as the need and value 


as to strength and endurance, steel masses, suita- Civil Engineering is a question which hardly any | of such service is recognized by farmers and 


ble for the largest guns, at £7 10s. per gross ton, | one but himself can properly answer. Success in | others who will be benefited, a well-paying prac- 
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tice for one such engineer may be established in 
at least every well-settled county. 

As engineering management extends, and men 
exhibit peculiar adaptation to particular work, 
there will be further divisions into special classes. 
This tendency not only promotes excellence in 
practice, but it widens the ranks and makes room 
for others in the profession. 

—— ely $2 oe So 
PERSONAL. 


Mr. J. A. Hunter has been appointed Chief Engi- 
neer of the Baltimore & Delta Railroad. 

Franklin B. Gowen, president of the Reading 
Railroad Company, has been made a doctor of laws 
by Washington and Lee University. 

Col. Horatio G. Wright (Brevet Major-General, 
has been promoted to be Chief of the Corps of En- 
gineers, United States Army, vice Gen. A. A. 
Humphreys, retired. Lieut.-Col. John Newton is 
made Colonel of the Corps and Maj. George H. 
Mendell, Lieutenant-Colonel. , 

President Grévy, of France, has conferred the 
rank of the Commander of the Legion of Honor 
upon Rear Admiral Daniel Ammem, of the United 
States Navy; andthe rank of Chevalier of the 
Legion of Honor upen Commander T. G. Selfridge 
and Engineer Menocal, of the United States Navy, 
for their distinguished services during the prosecu- 
tion of the surveys for the Isthmus Canal. 

Mr, W. H. Faulkner, late Engineer at the Alle- 
gheny Water-works, and formerly Sewer Engineer 
of Allegheny, while at Kansas City a few weeks 
ago, was requested to prepare a plan for a sewer- 
age system for that city, and make an offer for 
carrying it out. He did so, and on the 27th ult., 
he received a letter from the Kansas City authori- 
ties accepting his offer. He will leave Allegheny 
in a few days to superintend the work. 

Gen. Andrew A. Humphreys has resigtied his 
oftice as Chief of the Corps of Engineers. By this 
resignation one of the most brilliant and distin- 
guished officers that the country has ever posses- 
sed goes out of the public service. During a great 
part of the civil war Gen. Humphreys was Chief of 
Staff in the Army of the Potomac, and at the end 
of it he was in command of an army corps. A 


man of extraordinary culture, great originality of | 


mind, high and chivalric courage, and sincere 


patriotism, he deserves in the retirement which he | 


now seeks the grateful admiration of all sincere 
friends of the republic.—N. Y. Sun. 


M. Ferdinand de Lesseps, the engineer of the 
Suez ship canal and the prime mover in the pro- 
ject of building a canal across the Isthmus of Pan- 
ama, although seventy years old, is one of the 
most active men in the world, After talking of 
canals and telegraphs with London scientific men, 
the other day, he spent a goodly part of the same 
day in the literary congress, devoted the afternoon 
to private business in the city, sat through a long 
dinner in his house, appeared at midnight ata 
party, and at 2 o'clock on the following morning 
was to be seen waltzing airily with a young lady 
who might have been his granddaughter. 

Samuel H. Edwards, the well-known telegraph 
operator, who died in New York, Thursday, 3d 
inst., became an office boy in the Western Union 
Telegraph Company nearly twenty years ago, and 
in three years was one of the most expert opera- 
tors in the country. His specialty was the switch- 
board. Thomas A. Edison says he was the most 
expert manipulator in the United States. He was 


one of the most prominent operators in the United | 


and was intimate with President Lincoln, Secre- 
tary Stanton and other officials. On his return 
from the army he became chief operator of the 
Western Union Company, 

Sir William Fothergill Cooke, who constructed 
the first telegraph line in England in 1838, is dead, 
at the age of 73. The line in question extended 
from Paddington to West Drayton, and the man- 
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agement of it was vested in Mr, Cooke in conjunc- 


tion with Mr. L. Ricardo, M. P. Two years later, 
Mr. Cooke established a telegraph line on the 
Blackwall Railway, and a year afterward a short 
line inGlasgow. In 1843 the Drayton line was, 
under Mr. Cooke’s management, extended to 
Slough. Subsequently he superintended the erec- 
tion of two short lines in England and Ireland, and 
in 1844 a Government line from London to Ports- 
mouth. In 1869 Mr. Cooke was knighted in con- 
sideration of his services in connection with the 
introduction of the electric telegraph, and in 1871 
received a pension of £100. 

The Chief Engineer, Gen. Horatio G. 
Wright, is about 67 years of age and a native of 
Connecticut. He graduated at West Point in 1841, 
and, like Gen. Humphreys, served for a while as 
Assistant Professor of Engineering in the Military 
Academy. He was made Second Lieutenant of 
Engineers on graduation, promoted to First Lieu- 
tenant in 1848 and a Captain in 1855. He held the 
latter rank when the war broke out, but in Au- 
gust, 1861, was promoted to be Major, and the fol- 
lowing month was made 
Volunteers, and a year latter Major-General. Gen. 
Wright was Chief Engineer of Heintzelman’s 
Division at the first battle cf Bull Run; com- 
manded the expedition that captured Fernandina, 
Fla., in February, 1862. In July, 1862, he was as- 
signed to the’ command of the Department of 
Ohio, but the next year he was put in charge of a 
division of the Army of the Potomac, which he 
led at Gettysburg. 
mander of the Sixth Corps and served in that ca- 
pacity in the Richmond campaign, receiving a 
wound at Spottsylvania. He held a responsible 
position in the Shenandoah campaign of 1864, was 
again wounded at Cedar Creek, and was in at the 
final operations of the army that captured Gen. 
Lee, being brevetted Brigadier-General and Major- 
General March 13, 1865, for Cold Harbor and cap- 
ture of Petersburg. 

The London Times, in speaking of the knight- 
ing by the Queen of Mr. Henry Bessemer, thus 
very justly says: ‘‘The name of Sir Henry Bes- 
semer, which will be as inseparably associated 
with the development of the steel industry of 
this and other countries as that of Watt with the 
| steam engine, would add dignity to any title with 
which it might be adorned; and the recognition of 
his merits by his own Government, tardy though 
it must be admitted to be, will be regarded with 
‘satisfaction wherever there is an adequate appre- 
ciation of the value of applied science as a means 
of increasing the wealth, the comfort, and the 
happiness of mankind. 


new 


|conferred upon him has been preceded by honors 
| of many other kinds, derived from many and vari- 

ous sources, 
Telford Gold Medal of the Institution of Civil 
| Engineers; and, toward the close of last year, a 
| piece of gold plate was presented to him by the 
same Institution. 
| Gold Medal of the Society of Arts, the freedom of 

the City of Hamburg, a gold medal struck in his 
| honor by the King of Wurtemberg, an address from 
the Society of Arts and Manufactures of Berlin, 
,and the knighthood of the Order of Francis Joseph 
| from the Emperor of Austria. In America, a grow- 


| ing city in Pennsylvania has been called after his | 


name; and the late Emperor of the French awarded 
‘to him the Grand Cross of the Legion of Honor 


on condition that the British Government would 
The request that this per- 


mission might be granted was, however, persist- 
States Military Corps in the Army of the Potomac, 


| allow him to wear it. 


ently refused. In addition to these various trib- 
utes, Mr. Bessemer received also the unmistakable 
reward of commercial appreciation in the form of 
royalties, which, to use his own words ‘* amounted 
to no less than 1,057,748 of the beautiful little gold 
medals which are issued by the Royal Mint with 
the benign features of Her Most Gracious Majesty 


duly stamped upon them,” and he has probably 


good grounds for declaring that this array of fig- 


Brigadier-General of | 


Soon after he was made com.-: | 


The knighthood now 


In 1858, Mr. Bessemer received the | 


He has also received the Albert 
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ures must be regarded as the most genuine ex- 
pression of approval which his labors are ever 
likely to call forth. 


CORRESPONDENCE. — 


A CORRESPONDENT inquires, ‘‘ What is the title 
and cost of the most practical work on acoustics: 
especially modes of remedying existing defects in 
public buildings 7” and if any of our readers are ac- 
quainted with such a book, please to communi- 
cate. 











| Epitok ENGINEERING NEWs: 

If * D. H.” will solve his problem graphically, 
considering only the one load, he will very soon 
convince himself that ‘*C. E. G.” is right, and 
that the sag of the cord only affects the horizontal 
force to beresisted by the abutments ; the vertical 
components remaining the same whether the cord 
is long or short. PB PD. 





NEW YORK AND PENNSYLVANIA BOUND- 
ARY SURVEY. 





LIMESTONE, N. Y., July 8, 1879. 
EDITOR ENGINEERING NEWS : 
The News of last week has just reached me here. 
I find in looking over my letter that one member 
of the first formula is a little blind; n' would be 
more properly expressed (n’)?; n’ being the num- 
ber of the station at which the offset is required, 
counting from the center of the chord. 
H. W. CLARKE. 


TRUE MERIDIAN LINE. 





EpITOR ENGINEERING NEWS : 
I have a transit line about 93 miles long, inten- 
ded to be straight and on the true meridian. The 
| line was run from north to south, beginning on the 
42nd parallel of north latitude. First a true mer- 
| idian was fixed on the ground, by repeated obser- 
‘vations on the north star, and from the two 
| points thus ascertained, the line was produced 
southward by the ‘“backsight and _ foresight” 
‘method. The length of each sight was entered in 
the field notes. When the line had been run eight 
| or ten miles, the true meridian was again ascer- 
tained, and the amount of divergence that the last 
sight made with the true meridian was measured. 
| Sometimes the divergence was to the east, some- 
| times to the west. The transit line was then 
‘again taken up from the true meridian, carried 
‘southward, checked, and prolonged again as be- 
fore, until finished, when a final meridian was 
taken. 

Now, from the notes of the transit line, run as 
before described, it is desired to compute as nearly 
as possible the true meridian from end to end. 

In what way can the transit errors be distributed 
| with the greatest probable truth, and what is the 
| best way of making the computation ? 

| Wiil some of the News readers please respond 
MERIDIAN. 
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| THE London correspondent of the New York 
| Times tells of the discovery of a Mr. Benns, aged 
41, practical inventor and designer, and cotton 
spinner at Bradford, Eng., who has constructed 
|machinery which could be set to work at the be- 
ginning of the week and would go ahead until the 
end without being touched, so long as the steam- 
‘engine continued to work ; that the operation of 
manufacturing preceeded continuously without 
tending ; that the owner locked up his mill at 
night and went to bed, while the machines main- 
tained their busy evolutions, turning out miles of 
silk cords, fringes, trimmings, and other things: 
that whereas he used to employ scores of hands, he 
now only needed a stoker, a bookkeeper and a 
few cleaners and packers to put up the produc- 
tion of his automatic mill. Whenthere is a break- 


age of the yarn the machine pauses, mends the 
break, and goes on again. Mr, Benns thinks of 


coming to America some day. 
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THE EAST RIVER BRIDGE. 





The Board of Trustees of the New York & 
Brooklyn Bridge, held a meeting July 7. The 
Treasurer's report showed that during the month 
of June, the receipts were $2,432.82, and the ex- 
penditures were $36,441.37. Total expenditures 
for the Bridge to date are $10,523,574. 

A request of the stone-cutters employed for an 
increase of 5 cents per hour on wages paid, was 
referred to the executive committee, with power. 

The award of contract for the iron and steel for 
the a superstructure, under recommenda- 
tion of the Executive Committee, was taken up. 
A communication from W. G. Steinmetz, Con- 
troller of Brooklyn, opposing the award, was read. 

The following communications from Col. Wash- 
ington A. Roebling, Chief Engineer, in regard to 
the matter were read: 

May 29, 1879. 

The bids for the iron and steel for the super- 
structure have been presented to me to report 
upon. A canvass of these bids shows that they are 
ten in number, and embracing the different varie- 
ties of steel. I find that the lowest bid is from 
the Edge Moor Iron Company. I recommend, 
most decidedly, that the contract be awarded to 
them. While I do not wish to draw invidious 
comparisons between contractors of equal reputa- 
tion, I desire to congratulate the Board of Trus- 
tees on the fact that the lowest bid has come from 
parties occupying the foremost rank as to prac- 
tical ability and personal integrity, and whose 
works are of ample capacity to meet all our re- 
quirements, and conveniently located for our 
supervision. When the change from iron to steel 
was first contemplated, I had supposed that the 
difference in price would be at least $100,000, but 
Tam echthmnly gratified to find that the lowest 
bid for steel exceeds the accepted bid of last year, 
for iron, by only about $4,000. Itis interesting to 
examine Mr. Sellers’ second tabular bid, because it 
shows that an increase in strength is invariably 
accompanied by an increase in price and a decrease 
in ductility, and consequently in its value as a 
structural material: The difference between the 
lowest bid, which is in exact conformity with the 
Specifications, and the lowest bid for crucible steel, 
is the large sum of $364,000. I further urge, that 
this contract be awarded with as little delay as 
possible, in order that we may take advantage of 
the remainder of the working season. 

May 31, 1879. 

I have received a verbal request that I should 
amend the canvass of the bids for steel, so as to 
ive the crucible steel bids, such benefit of the re- 
Section of weight as the increased strength of the | 
material would permit. The canvass sent by me 
was based upon the Specifications as they were 
adopted by the Board of Trustees. I therefore re- 
turn the canvass without any amendments, and | 
only by the explicit instructions of the Board of | 
Trustees, officially conveyed to me, shall I think it 
my duty to present these bids to them on any 
other basis than the Specifications, every point of 
which has been written with great care. 

1 decline to assume the responsibility of in any | 
way reducing the sections of the superstructure. 
On account of the danger from rust, it would be 
folly to make most of them any thinner than they 
are now. Even with the low steel called for inthe 
ee ae I found it inexpedient in many | 
pen reduce the sections as much as I could 

ve done had the question of strength been the, 
only one to be considered. A rough estimate | 
shows me that probably not more than 10 per cent 
in cost could be saved by an. increase of 50 per) 
cent. in the strength of the material. Ifthe Board 
decide that they must have a full and complete | 
report from me on this subject, | must have at | 
least two weeks to prepare it, as I shall have to| 
make new calculations for every part of the work; | 
but before I enter upon this labor, I wish the Board | 
to instruct me what is the exact strength and | 
stretch Iam to assume for the crucible steel, as | 
my own experience tells me that the figures) 
claimed for the highest crucible steel bids are false | 
and cannot be obtained in practice. I wish it un-! 
derstood that I have written my Specifications in | 
the interest of the bridge, and not in the interest | 
of any particular contractor. 

JUNE 25, 1879. | 

Ihave received from the Secretary a copy of a) 
resolution passed by the Board, May 31, 1879, as 
follows: 

Resolved, In order that the material for the road- | 
way in its description, capacity and fitness for such | 
a structure may be fully presented to the Board, | 
the Chief eae, is hereby directed to make a! 
canvass of the bids opened on the 27th inst., in| 
connection with the tenacity of the steels submit- | 
ted; and what saving, both in weight and cost, 
would be effected by their adoption. 

The Board is already in possession of the can-| 
vass of bids made by me on the basis of the adopted | 
Specifications, 


i also my reply to a verbal request to | 
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' depart from that basis in certain bids, in which I 


particularly requested that, if required to make 
such departure, the precise strength and stretch on 
which the new calculations are to be made should 
be definitely stated. The request to make another 
canvass is not accompanied with the specific in- 
structions asked for, and Iam at a loss to know 
exactly what is expected under these cirumstances. 
An analysis of the bids shows that we practically 
have seventeen bids, of which only eight contain 
specific statements of the kind of steel proposed to 
be used, and ten recite some excellence or superior- 
ity in their material. But few of these excellen- 
cies are so fully stated as to furnish a basis for cal- 
culations of the definite advantage to be’ secured 
by the use of this or that particular steel, and if 
they had been explicitly stated, it would take 
months to canvass all of the bids on such a com- 
— movable scale. Under these circumstances, 
have selected that bid which most nearly corre- 
sponds with the amendments proposed by Mr. 
Steinmetz to the Specifications, which is the bid 
of Mr. C. P. Haughian. This bid recites the fol- 
lowing: ‘* The steel which I agree to furnish will 
be of the quality of samples marked ‘J W,’ and 
is warranted to have an ultimate tensile strength 
(per square inch) of 120,000 pounds, elastic limit 
60,000 pounds, stretch (in one foot) 12 per cent. to 
15 per cent.” This does not definitely state 
whether the strength and stretch above mentioned 
refer to the full-sized bars required in practical 
use. It is absolutely necessary to know the 
strength of full-sized members so as to form a basis 
for calculations. Referring to Mr. Steinmetz’s 
letters, we find that he refers to the full-sized 
members, explicitly stating that the specimens 
should hold 125,000 pounds per square inch, with 
15 per cent. stretch. We will assume 120,000 
pounds to be the strength of such members, and as 
the practical limit of such strain is controlled more 
by the elastic limit than by the ultimate strength, 
we will use 60,000 pounds mentioned in the bid for 
such limit instead of 40,000 pounds as mentioned 
in the Specifications, which will increase the work- 
ing strength just 50 per cent. A very careful cal- | 
culation of nearly all parts of the structure has 
been made on this basis. Admitting all difficulties 
of rolling and all other mechanical difficulties to | 
be overcome, of which I will speak hereafter, we 
find a saving of weight of 15 per cent. can theo- | 
retically be made, Jeaving the bridge of the same | 
strength as before. This, on the basis of the lowest | 
bid, presents the following: 


$706,707 | 
1,530 


85 per cent. of 10,728,000 pounds—9,118,800 pounds. 
Steel, 9,118,800 pounds, at 734c....... . 
Iron, 34,000 - at 44¢c.... 


Total.... 


esta bicciigidntetiglecdic $708,237 | 
cei sed dink ptidan sed tnvdedaatl 468.147 
Difference of 1,609,200 pounds—804.6 tons ......... $240,090 


This is based upon theoretical material entirely, 
as we have no record of any bars of the sizes we 
require having ever reached the requirements here 
assumed. If the 120,000 pounds, with 12 to 15 
per cent. stretch, refers to prepared specimens, 
then we are left at a loss to know what strength 


| and stretch are to be expected in the bars of the | 


sizes required ; forthe most alarming discrepan- | 
cies occur between small specimens and large sizes | 
in high steels. It would be preposterous under the | 
state of facts revealed by tests to admit of such | 
steels without arriving at some conclusive evidence 

of the strength in the sizes required for use, a pro- | 
ceeding not to be thought of even in mild sheila or | 
iron, much less in the highly-carbonized steels re- | 
ferred to. If it were ible to furnish this char- | 
acter of steel, and make the bridge this amount 

lighter, it would diminish the surface but little : | 


| and as we should be losing this amount of dead load 


which we have counted upon to withstand the 
wind pressure, the bridge would not be as stable in 
case of high winds, particularly uplifting winds, 
having a local effect, and I should feel under the 
necessity of endeavoring to devise some additional 
safeguards in this direction, which I do not now 
see my way clear to. 

With the superstructure so much lightened, , 
heavy concentrated loads, as of crowds assembled 
on the centre, oron one of the side spans, would 
geeeree mah more serious unbalancing effect. 

he impacts of heavy rolling loads will have more 
effect on a hght structure. Furthermore, from 
arything stated in the bid, the contractor would 
not be prevented from furnishing Bessemer or Sie- 
mens-Martin steel in complying therewith. And 
if the section were reduced, and the weight ma- 
terially diminished, then the bidder could with- 
draw his bid and ask more per pound for all classes 
of steel. The reason for this is because different 
parts of the work have different values. Some 
are worth two or three times as much as others. 
In order to give an uniform price per pound, the 
workmanship had to be spread over 10,000,000 

unds, the leeway of weight being no more than | 
faithfull 


00 tons. I have here 5. poamntnd,,. See 
which I supposed to be desired by the supporters 
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of the resolution, and would respectfully refer the 
Board to documentary and other evidence to be 
found in the Engineer's department, bearing on 
this subject. 

The proposals under consideration were as fol- 
lows : 


Total 
Chrome Steel Company, steel, 8.25c¢., iron 4c. per 
Ib SAN6 420 00 
Leighton Bridge Company, crucible steel 84.321 00 
” : open hearth steel 645,125.00 
, Kessemer steel 617,232.00 
C, P. Haughian, steel, 7.75c., irom 4.05¢. per 
pound 832,950.00 
Cofrode & Saylor, Siemens-Martin and Hay steel, 645,567 60 
New Jersey Steel & Iron Company, steel, 5.74 
iron 4.83e. per pound 622.000. 20 
New Jersey Steel & Iron Company, steel, punched 
instead of drilled 0,480 40 
Delaware Bridge Company, Hay steel 053,106.80 
7 Bessemer steel 485,218.80 
Keystone Bridge Company, steel, 4.84e., iron 
Se. per pound ATSL58 IN 
Edge Moor Iron Company, steel, 4.:Xx iron 
4.35¢. per pound 468,147.00 


The quantities to be furnished are 10,728,000 
pounds of steel and 34,000 pounds of iron 

The award was discussed, and the contract was 
chen awarded to the Edge Moor Iron Company, as 
recommended by the Executive Committee, by a 
vote of 15 to 1. Controller Steinmetz only in the 
negative; 4 Trustees were absent. 

The Executive Committee was authorized to pur- 
chase as required by contract or in open market 
from 6,000,000 to 8,000,000 bricks, 20,000 to 30,000 
barrels of cement and 1,500 yards of stone. 

The contract for granite for the elevated prome- 
nade of the Brooklyn anchorage was awarded to C. 
J. Hall, the lowest bidder, at 33,616.05. 

The petition of the bricklayers to have their 
wages increased to 30 cents an hour was granted, 
and the wages of the hod carriers were increased to 
17's centsanhour. As the pay of the carpenters, 
$2.50 a day, was found to be the common wages 
in this city and Brooklyn, no action was taken on 
their petition. 

— —> ++ > e+ Se 
CONSTRUCTION AND 
OF ROADS.,* 


THE MAINTENANCE 


The writer wishes to give the society some stat- 
istics and suggestions regarding the construction 
and maintenance of wheelways, partly drawn from 
his experience in charge of such work, and from 
observation and information acquired in this 
country, and recently in London and Paris. 

EARTH ROADS. 

In the construction of an earth or gravel road 
the effort should be to keep the material near the 
surface as nearly homogeneous as possible, that 
the surface may bé uniformly§ hard. The upper 
layers at least should should be thoroughly rolled 
in thin layers, with sprinkling, if the material is too 
dry to pack well. The most efficacious roller for 
thrs purpose is of two sets of disks, one about 8 
inches less in diameter than the other, placed alter- 
nately on the axis of the roller. It is understood 
that the cost of compacting reservoir embank- 
ments with this roller is about three-fourths of a 
cent per cubic yard. The writer has never seen it 
used in road maintenance, 

When the soilis sandy but little can be done 
besides covering it with some more tenacious ma- 
terial. Clay, or clay hard-pan, is the best, unless 
a sufficient coat of gravel can be afforded. Evena 
clay road, if the traffic is not too heavy, can be 
kept in a firm state by careful and continuous 
maintenance; a coat of sand or hard-pan is, of 
course, desirable. 

The plan often pursued of repairing roads once 
or twice a year is not economical, for the dilapida- 
tions increase in a heavy ratio after they com- 
mence. 

A fair average for re-forming a mile of old road 
30 feet wide between gutters, where the material 
was mostly cast from the sides, was 164 days, 10 
hours each, of laborers, and two days of a double 
team hauling earth, carrying away stones, and 
moving tool-box. The use ofa railroad scraper 
would have been an economy. 

Maintenance is most economically performed by 
double teams, with hones or scrapers, rollers, and 
the watering cart in dry weather. The hone or 
scraper is often an oak plank, 2 inches thick, 10 
inches broad, and 9 or 10 feet long, shod on its 
lower edge with a \4-inch plate of iron. Drawn 
vertically along the road either by a tongue or 
chain—in the first case it hastwo handles like plow 
handles—in the second it has a vertical handle, 
and the earth is dumped by pushing it for- 
ward; a piece of plank, about 3 feet long, being 
fastened behind, by riding on which the driver can 
regulate the amount of earth moved. These are 
drawn over the road, inclined 7 or 10 degrees from 
a perpendicular, to the line of travel. So that, 
besides filling small depressions, they, to a slight 


* A paper read before the American Society of Civil Engi- 
we a 16, 1879, by Edward P. North, C. E., Member of 
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extent, scrape the earth to or from the centre of 
the road. There are also some patented machines, 
combining a scraper and roller in a frame, which 
are said to be very effective. 46,000 to 47,000 square 
yards can be covered in —- while not more than 
2,300 can be put in order if the road is rutted and 
gullied. ile hones are of little use on muddy 
roads, they are effective just as it is drying. 

The ordinary type of roller has6 rings, the whole 
length being 6 feet, and weighing about 2 tons; 
with frames that will hold 114g tons of stone. A 
better one is of 2 rings, 3 feet long, also weighing 
2tons. Another is figured in Clemens Herschel’s 
Prize Essay on Roads, (see Engineering News Vol. 
IV) and in General Gilmore’s Roads, Streets and 
Pavements, 

The roller should follow the re-forming on the 
road-bed, whether with hones, shovels, or the ordi- 
nary railroad scraper. 

The writer has rolled earth roads with a 15 ton 
steam roller, but not enough to be certain as to its 


economic value; where the soil contained a fair | 


amount of clay, the road-bed was left very hard, 
and wore well. 


A water cart holding 60 cubic feet will water 830 


to 860 square yards, and can be drawn by an ordi- 
nary team over any road that is worth watering. 
Two sprinklings per day wil] keep the road in good 
condition, though not free from dust in hot weather 
or high winds, if there is much traffic on the road. 
Sprinkling is the only thing that will keep a road 
from breaking up in a continued dry weather. 
The treatment of gravel roads compacted either by 
traffic or horse rollers, differs very little from that 
pursued with earth roads. When the gravel is 


over 1 inch in diameter, it is almost impossible to | 


keep the road-bed from breaking up when dry, 


and 34-inch would be a better size, unless continu- | 


ous watering can be depended on in dry weather. 


Small gravel (and the same remark applies to metal | 


for Macadam) makes a pleasanter rc for travel, 
and can be more easily kept in order. 


St. Nicholas Avenue, which will be mentioned 


further on, was made from nearly clean Roa Hook | 


gravel, by the aid of a 15-ton roller, but with a 


horse roller it will be necessary to add clay, loam | 


or some softer material, to any hard or clean gravel 
to act as binding. W. H. Grant, 


Central Park, says of Roa Hook gravel, ‘it being 


more than ordinarily clean and hard, bears an in- | 


termixture or adulteration of 20 to 25 per cent. of 
inferior material to perfect its binding properties.” 
These roads have a foundation of rubble stone, not 


so firmly packed as Telford specified, covered with | 


quarry chips and hard pan, which was rolled with 
2-horse rollers, 6 feet long. ‘‘This is thoroughly 
done to prevent the gravel filling the cavities of the 
rubble bottom, so that its cellular character may 


remain unimpaired to facilitate drainage.” 


Member of the | 
Society, in his valuable description of the roads of | 
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other matter that will imbibe water and be affected ee the most careful system of application. 


by frost, under the pretence of binding it. 


a steam roller the weight applied can be 


He held that a surface of an inch square or a | made equal to the requirements. The horses’ feet 
stone 6 ounces in weight was of the maximum size | do not cut up the metal almost as fast as it is 


for road metaling, anything 
mischievous, and that 10 inches of solid 


larger than that being | arranged and compacted by the roller. Hard bind- 
at Macadam | ing can be used, making the road-bed nearly 


was sufficient to carry any load, rather preferring a | homogeneous and impervious to water, preventing 


soft substratum, saying t 


tthe cost of mainten- | movement of the stones on each other. 


ly, the 


anee on a morass was to the cost ona rocky founda- | frictional action of the oe arranges and 


tion in the ratio of 5 to 7. 


Telford differed from Macadam in his views, how | w 


much may be best seen from one of his specifica- 
tions taken from Parnell’s Treatise on Roads: 
London, 1838, p. 147 et seg. : ‘‘ Upon the level bed 
repared for the road materials, a bottom course or 
yer of stones is to be set by hand in the form of 
aclose, firm pavement. They are to be set on their 
broadest — lengthwise across the road, and the 
_ breadth of t 
in any case. All of the irregularities of the wre 
| part of the said pavement are to be broken o 
the hammer, and all the interstices to be filled wit! 


stone chips firmly wedged or — by hand with | road 
e 


|a light hammer. The mid 18 feet of pave- 
ment is to be coated with hard stone as _nearl 
| cubical as —, broken to go through a 244 inc 
ring, to the depth of 6 inches, 4 of these 6 inches 
to be first put on and worked by traffic, after 
which the remaining 2 inches can be put on. The 
work of setting the paving stones must be executed 
| with the greatest care, and strictly according to 
| the foregoing directions, or otherwise the stones 
| will become loose, and in time may work up to the 
| surface of the road. When the work is properly 
|executed no stone can move: the whole of the 
materials to be covered by 11 inches of good gravel, 
Of which Parnell says, 
‘* The binding which is required to be laid on, on a 
| new,made road, is by no means of use to the road, 
but, on the contrary, injurious to it. This binding 
| by sinking between the stones diminishes the ab- 
solute solidity of the surface of the road, lets in 
| water and frost, and contributes to prevent the 
complete consolidation of the mass of the broken 
| stones.” 
As regards the foundation, Macadam seems to 
| have the engineers of France and England mostly 
on his side. In this country, it is believed engi- 
neers generally prefer a Telford foundation. 
| Neither Macadam or Telford used a roller, both 
depending on the grinding action of the wheels of 
wagons to compact their roads; and it was probably 
| to lessen the brutal pulling through loose metal 
that Telford used his coating of gravel. 
| Road rolling was first —s prominently before 
English readers by Sir John F. Burgoyne, in a paper 
written in 1843 (which is reproduced b 
Clark). 
indorses his views. He recommends a weight, as the 
greatest attainable, of 261 pounds per inch run of 


| free from clay or earth.” 


y Law & 


e upper face is not to exceed 4 inches | 2- 


And the best American practice very fully | 


The 
gravel was applied in two or three successive layers, | roller, the use of stone dust or sharp gravel for bind- 
making a depth of 4 to 6 inches. Each layer was | ing and watering. Hisopening sentence, ‘‘the impor- 


rolled with a 2-horse roller, and the last with one | tance of rolling roads, either newly constructed or | ing 





——- 


weighing 64, tons, 5 feet long, giving 217 lbs. per 
inch pressure. These roads, wiich were thoroughly 
underdrained and side guttered, have long n 
famous for their excellence; they are pleasanter 
for light travel than Macadam, and are easily kept 
in repair, except in wet weather, when they be- 
come muddy, and when neglected, the larger 
pebbles make a rough road for UBEY riding. 

For horse rolling, binding should be applied as 
sparingly as possible, and on the last layer, after it 
has been compacted, simply as a glaze to hold the 
stone; if it contains clay, it should be as moist as 
possible, not to stick to the roller. 

Theso-called Tompkins Cove gravel, which is 
much used for entrance drives to gentlemen's 
places about New York, is a broken limestone, 
apparently of the cement series. It is usually 
spread over the road, and compacted by the wheels. 

e darker colored stone is very pleasant to the 
eye, and it readily makes a smooth wheelway singu- 
larly free from either mud or dust, even when sub- 


jected to rather heavy traffic, though it is too friable e ’ 
r- | heer in depending on traffic to m 


or economical use in such situations. Its 
formance is so difterent from that of the ordinary 
limestones that an analysis is appended: 


RR isn cok KkdcnaeA CeRateuts aa : 60.20 
BOD a5 s nncwn tases tho ennbesncs uesneietieeesbeniads 
Bs nonce ines bkceod es wow eke 6.13 
MIEN, <5. oa. <nqdvhina cache chases Segemehaee bake Seetkae 10.45 
Ces BINNS ovis as vdntenticd access spantnniease auuete 
WR en ida sya cos cweqnndWitlcs dd oe Supalei 4 Clee thes che maa 


MACADAM. 


Roadways sur aced with broken stone have been | 
in use foralong time, but Macadam, about the end | 


when subjected to extensive repairs, seems never to 
have been duly appreciated,” is still true in England, 
for the writer saw loose stone kicking about Great 
George street, in front of the Institute of Civil En- 
gineers, for over a month. 
| It may here be said that writers on roads have 
| not always kept the differences between the possi- 
bilities of construction of the three types of Mac- 
adam roads (viz., traffic made, horse rolled and 
; Steam rolled) sufficiently hefore their readers. The 
| grinding action of wheels will pack the hardest 
| stenes of proper size, and make a firmer road-bed 
| than if a softer material is used for binding, but 
| about one-third of the material is worn out in the 
operation, to say nothing of the wear on horses 
/and wagons. On account of the digging action of 
the horses’ feet when drawing heavy rollers, horse 
rollers will only compact and bind the softer rocks, 
| without the aid of binding material, and no steam 
| roller is known heavy enough to bind trap and the 
| harder granites, without such aid. 
The only circumstance that can justify an engi- 
e his road (ex- 
| cept in the case of small, thin patches) is an inability 
| to procure a roller; and then the material should 


| be applied in very thin layers, for, in addition to 
Se eee 11.22 the waste of material, the cost of raking and level- 
ing a new road will nearly equal the cost of horse 
$63 Tolling, the surface will never be as 
4.00 | oon and dust will be ground in with the stone, it 
| Wl 


100.00 | dition, as a road is made for economy and con- 


good; and, as 


more affected by wet and frost. In ad- 
venience of ear the damage to horses 
and vehicles should not be allowed, even if it made 
a better road. 


com s the stones better t a greater rolling 
t does, making, in fact, an entrely different 
wheelway in its wearing and sanitary aspects. 
The best horse-rolled road kwnon to the writer is 
the Southern Boulevard, N. Y., built by Wm. EF. 
Worthen, Member of the Society. The earth was 
com by rolling, on which 21¢ inch trap was 
= od in one 6-:nch and one 4-inch layer, when both 
ers were compressed as far aso sible by the use of 
orse rollers; 24¢ inches of screenings were spread 
over and rolled in. As water was not easily attain- 
able on the line of the road the screenings were 
thoroughly wet before they were ca to the 
is wheelway, which was fourteen or fif- 
teen feet wide, stood seven years, almost entirely 
without care, under a heavy carting traffic, and a 
good deal of light driving. But the road was never 
as solid as those made with steam rollers and 
roperly puddled, opening more with the frost, and 
ving more loose stones on it. 
| The writer built some horse-rolled road on an old 
Macadam road which was substantially worn out. 
|. The material was syenitic gneiss, quite hard and 
broken by hand to pass through a 2-inch ring. It 
was generally laid on 6 inches thick, in one course 
though where the old metal was mostly gone, two 
layers of stone were used. The rollers were 6 feet 
long, weighing about 2 tons light and 315 loaded. 
ey were used with 2 horses light and 4 horses 
heavy. The stones, which were broken on the 
side of the road, were handled with 10-tined forks. 
the tine 14 inches long, 114 inches apart, known as 
‘*tanners’ forks.” These forks, with a little care 
on the part of the laborer, left nearly all the dust 
and small stone behind (the ave wear of tines 
was one inch for 300 cubic yards handled), so that 
the stones went into the road fairly clean, where 
they were rolled; the shoulders being at the same 
time made up with good earth, until they were 
ar compact, when the dust and small stones, left 
by the forks, were spread on the surface which 
was again covered with about %4 of an inch of 
preferably — soil, where it was procurable, 
which was ro ol thoroughly. If the binding was 
sufficiently damp, the road very well, show- 
ing few loose stones; but when it was too dry or 
the earth was washed into the body of the metal, 
by heavy rains, the work was not at all satisfac- 





tory. 

‘The labor account per mile of wheelway, 14 feet 
wide, equal to 8,213 square yards on which 1,260 
cubic yards of broken stone were placed, was as 
follows, the days being of 10 hours each: Spread- 
and forming material and loading dirt for 
shoulders and binding, with sweeping the old Mac- 
adam clean, but no picking, 228.5 days’ labor. 24 
days were occupied rolling, 13.2 with 2-horse, and 
10.8 with 4-horse teams. 

This road, with the shoulders, was 18 feet wide 
and the teams traveled at the rate of 2 miles per 
hour; allowi per cent. of the time as pro- 
ductive, the roller passed 144 times over the surface. 
The mean weight of the rollers = inch run was 
only 75 Ibs., and'‘the maximum 100 Ibs.. a weight 
altogether too light for either economical or 
thorough work. 

One end of this road was on a hill, with a rise of 
110 in 1,500 feet; the maximum grade being at a 
rate of 8 per 100. It was not judged advisable to 
depend on natural moisture for the binding, and a 
steam pump was , by the aid of which the 
metal was made thoroughly wet before the bind- 
ing was applied. The binding used on the hill was 
alight loam;but, on e grade, the finished 
wheelway was as good as when heavier loam had 
, relying on the moisture in it. 

In England there does not seem to be any well- 
established system of road making. Some of the 
Borough surveyors @ mtly do not believe in 
any rolling at all; others, after carefully picking 
up the old road-bed, put on the stones, and after 
more or less traffic has over it, put on a 5- 
ton roller 5 feet long, drawn by 4 to 6 horses. The 
binding called ‘ h »” which is a loam with 
coarse sand and gravel in it, is apparently not 


of the last century, systematized their construction! While a horse roller will make a much better 
and maintenance, effecting such an improvement in | road than traffic will, it is inferior to a road rolled 
English roads that his name seems indissolubly | by steam rollers, for about 260 poe inch run 
connected with roads of this class. His plan seems | of roller seems to be the greatest weigh i 
to have been essentially, to have a well drained, | attainable by horse rollers, which is not $ 
uniform road-bed for the reception of small, clean to make a road of trap and the harder stones, with- 
stone of uniform ev applied in thin courses, | out the use of some softer materials as bi 
deprecating any addition of earth, clay, chalk, or ' which presents the objections stated by 
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t on the surface, which was swept with 


rooms in front of the rollers. The same system 
wag employed at Russell square and Bedford 


lace. 
. This did not make a good Macadam road; the 


hoggin acted asa lubricant, allowing the stones to | 


work on each other under the traffic. There were 
loose stones on the road; five weeks after the road 
was completed, a kick would move the stones in 
front of it for fully a foot; when the surface was 
drying, the outlines of many of the stones could be 


‘seen by the cracks in the mud covering them; the | 


angles of the stones were already wearing off, and 
after a rain, on sw 


filled with mud 4 to 6 feet wide, 


It was said that dissatisfaction was felt with this | 


system, and during the past summer an effort was 
ieieeabe a road imaly by rolling, without 
the aid of any binding. The success was no greater 
than that of Mr. Grant, 20 years ago, in the Central 
Park. 


In Liverpool a mixture of broken stone and coal | 


tar pitch is laid—one ton of pitch that will run just 
at 100 di F., is mixed with 70 gals. of dead 
oil and added, hot, to 5 cubic yards of stone. The 
stone is dry, but not heated; the mixture is rolled 
with a hand roller in short lengths. The surface 
is very good, making a favorite road for velocipede 
riders, and it can be swept without danger of dis- 
lodging stone, but it does not seem to have the 
wearing qualities of a well puddled trap road. 
Some laid three years in Basnat street, now requires 
pretty extensive repairs. 

In Scotland a concrete has: been used with Port- 
land cement, for binding; the surface was ve 


good, but when the road commenced to break, it | 


went to pieces very fast. 

M. Malo speaks of the Macadam in Paris, as 
follows: ‘‘ Day by day, they try with incalculable 
efforts to perfect Macadam. They have perfected 
their watering in summer and sweeping in winter: 
they have substituted, at great cost, nite in 





ing the road, the gutters were | 


jnamed this 


| roundin 
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MONTREAL AND THE VICTORIA BRIDGE. 
Pope Alexander VI. gave the continent of 
America to Spain, but Francis |. forgot his obliga- 
tion to the Head of the Church, and sent Cartier to 
lant the standard of France on the St. Lawrence. 
Spain and Portugal protested against the expedi- 
tion, and denied his right to interfere. ‘+ What!” 
said the testy monarch, ‘‘ dothey expect to share 
all America between them? I should like to see 
the clause in Father Adam’s will that makes them 
heirs of so vast a heritage ;” and Cartier was sent a 
second fime, with larger powers and more definite 
instructions. Like other ambitious autocrats, he 
threw the veil of religion over the more coveted, 
but less apparent objects of his expedition, and on 
the 16th of May, 1535, the officers and crews of his 
little fleet were assembled in the old cathedral of 
St. Omer, to purify their souls, and receive the 
final benediction of the Church, previous to their 
departure on the perilous enterprise of converting 
the heathen in the wilds of America. Two months 
afterward Cartier entered the St. 
os the Indian town of Stadacona, the limit of 
1is first expedition, pushed up the mighty river 
till the boiling rapids of St. Louis barred his further 
progress. To his right, on a level plateau of land 
surrounded by well-cultivated fields of maize,stood, 
encircled by a triple row of palisades, the capital 
of the Iroquois, the town of Hochelaga, backed by 
the great mountain, whose wood-crowned summit 
dominated the busy settlement at its base. Cartier 
Mont Royal, from the isolated 
majesty of its position amidst leagues of sur- 
solitudes, and overlooking the mighty 
river, whose impetuous waters as they surged 


down the rocky channels of the foaming 
|rapids, breathed the stern music of the 
wilderness. Then, as now, Stadacona and 


Hochelaga, Quebec and Montreal, were the lead- 
ing centres of the population of Canada. But 


}a winter of hardship overtook them, and the next 


place of limestone; they have multiplied their | summer found the survivors back at St. Malo a 


Lawrence, and, | 


road laborers; each morning the devastations of | diminished and disheartened company. A rigorous 
the day before are repaired with incredible rapidity, | Climate, a savage people, a fatal disease, a soil 
but when the stream of traffic again covers the | barren of gold, had been the benefits derived from 
street, the scourge (fleau) recovers its rights, and | New France by the hardy and ambitious adven- 
during 800 days of the year the roadway becomes | turers. 
an ocean of mud or a mass of infected dust.” In| Years rolled on, and St. Malo again produced a 
other words, a poor system of construction, but | moving spirit to attempt once more the civilization 
probably the most thorough system of mainten-| and conversion of the new continent, and an ad- 
ance to be found anywhere. ~A. Debauve, in his | ditional stimulus was offered by the expectation, at 
‘Manuel de L’Ingenieur,” after speaking of the | that time well grounded in Europe, that this route 
immense capital invested in the old Roman roads, Was destined to open up a new an better communi- 
says: ‘‘ The tendency now is to have the thickness cation to the realms of the East Indies, and the 
only that which is necessary for resistance, to sup- | fabulous wealth of Cathay. Pontgravé had secured 
res the foundation, and, in one word, to econom- | t::e codperation of Henri IV., and in 1603 Champ- 


ically establish the readways and maintain them lain, with another French fleet, anchored at the 
afterward in a fit state by incessant repairs which 
the ancients did not know of.” 

In Paris, the Macadam roads are composed of 
water-worn flint pebbles which are compacted by 
ramming with a rammer 8 inches in diameter, 
weighing 70 lbs., and horse rolling with the aid of 
san on water, meuliére—a kind of burr mill 
stone—and hyry; the two latter are generally 
steam rolled. ese materials are used, according 
to Debauve, in the following proportions, viz., 
flint, 10 per cent. ; meuliére, 67 per cent., and por- 


phyry, 23 per cent. 


iI 


| foot of the St. Louis rapids. But of all the savage 
| throng that had welcomed Cartier 68 years before 


not one was left. Hochelaga was deserted; all re- 
cent traces of the town and its cornfields were 
obliterated. and a few miserable Algonquins of 
different language and lineage wandered around the 
base of Mont Royal, and over the ruins of the 
uois town. aving his vessels, Champlain 
ushed forward by land ; but in eight miles the 
ke St. Louis was before him, the St. Lawrence 
was on both sides of him, and extending in broad 
majestic sweeps, the mighty Ottawa, the Grand 
Riviére he called it, pointed in the direction of the 


Macadam roads in Paris as in London, are the ed in the L 
roads of luxury. On many streets, the centre, for coveted Cathay, and imagination pictured his pres- 
a width of 19 feet, is covered with Macadam, while ent standpojnt, which he named Lachine, as the 
the sides, for a width of 13 feet each, are paved | mart where the rich Eastern world would exchange 
with stone sets or asphalte. The Avenue des Champs | the gems, silks, and spices of China and the Indies, 
Elysées, Place Concorde, and some of the Quays, for the manufactures and productions of Europe. 
are of flint; other of the Quais and Rue de Rivoli | But not at the time, norin the way he anticipated, 
are of harder stone, while the Avenue de l'Opera, | Wasthis dream of the future to be accomplished. 
Boulevard Haussmann, etc., have Macadam only and Champlain returned to Stadacona to build up 





in the middle. for France a new nationality round Quebec, and 
eee (TO BE CONTINUED.) after a long, hard-working, adventurous career, to 
———_—_—_—— die there in the service of his country before the 

Amw vendier hine comes from Copen- | vision of Lachine was revived, or Hochelaga was 


| reinhabited. 


© sim of Hansen, the inventor, was to Forty years more elapsed. France, after years of 


hagen. 

simplify the mechanism between the keys, which | + -yeyle, had made herself mistress of the northern 
Seat ctieies the Toaprint. ‘The heyboard te| half of the continent, of which Quebec was the 
abolished and a semi-circular copper cap over the | capital; the Jesuit fathers, with intrepid mission- 
circle of type arms made to do the work. By | 


means of a rod this cap connects with each arm great lakes, and the advantageous position of the 


: . s island at the confluence of the two had decided the 
with a single spring-push button. commandant to build a town and fortress at this 

A FRENCH engineer has devised an instrument point, now known to be the terminus of the ocean 
for ogy ho in foggy weather without any navigation of the St. Lawrence. Amid the boom- 


metal-faced disk rising out.of the:permanent way France, and the imposing ceremonies of the 
between the lines of rail, and placed so that an en- Church, the foundations of the new city were 
along the line must pee gly com and dedicated to the 
with a 


: 


| was erected upon the site of the ruined Hoche 

| Fora time it bore this name, but in 1760 the 

| French, the of Quebec by the British, 

‘Marie ian iaes actos of tke Peon i 
the c nc me 


ary enthusiasm, had ascended both rivers to the. 


ure. The instrument consists of a ing of cannon, the full military display of New, 


. special protec- | 
tion of the Queen of all the Angels. Villa’ Marie 
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erer to the mountain, the most prominent feature, 
and Montreal has ever since teen the commercial 
emporium of the British possessions in America. 

This mountain, which extends for three miles 
along the back of the city, rises abruptly from the 
otherwise level surface of the island. and imme- 
diately overlooks the city. It is a singular and 
striking object, from its massive proportions and 
isolated position. Its lofty summit, 700 feet above 
the level of the water, now laid out as a park and 
cemetery, its rounded hummocks and steep de- 
clivities. with villas and public buildings imter- 
spersed among the foliage that clothes the flanks 
of the great hill, give the city 1 most picturesque 
appearance, as the whole mass looms up unrelieved 
by any background into the clear, biue sky. 
Geologically, it is principally a huge mass of 
basalt. and has been forced through the level 
stratification of the limestone which forms the 
base rock of the island, without disturbing the 
general horizontality of its beds, and has solidified 
into nearly its present shape. In addition to the 
main body of this intrusive basalt, it sends out 
arms or dikes, radiating at right angles to the 
principal mass, and extending from 1 foot to 14 
feet in thickness for a mile or two into the plains 
below, broken pieces of the limestone and single 
shetis being found imbedded and unchanged, 4s if 
the pressure from below had cracked and torn open 
the stretified limestone, and then filled up the rent 
with the molten material of the hill itself. 

The city of Montreal is situated on the south side 
of the island of the same name, 32 miles long and 
10 niles wide, at the head of the ocean navigation 
of the St. Lawrence, and at the foot of two lines of 
river and canal navigation, which, draining the St. 
Lawrence and Ottawa valleys, converge into the 
Lachine Canal, which conveys their produce into 
Montreal Harbor. Eight railway systems practi 
caliy end at Montreal, for, except by the Grand 
Trunk. in winter there is little that passes through 
this city without changing in transit to other 

Hacer. These different lines are by the Grand 
Trunk Railway west to Toronto and the Western 
States: by the Lachine Railway and Caughuawaga 
Ferry to Ogdensburg and Western New York ; to 
New York and the southwest by the Delaware & 
Hudson Canal Company's railway ; to New York 
and Boston by the Vermont Central : to Portland 
and Boston by the Southeastern; to Portland, Que 
bec, and Halifax, by the Grand Trunk east to Que 
bee by the North Shore; and to Ottawa by the North 
ern Colonization Railway; the last two being now 
merged into the Quebec, Montreal, Ottawa and Oc- 
cidental Railway. As the city is upon an island, all 
these streams of traftic, excepting by the Lachine 
and Caughuawaga line (the cars of which are carried 
between these two points by a ferry without break- 
ing bulk), come into the city over massive iron 
bridges, three of which end on the island itself, 
and as these abut upon other islands, three more 
bridges in addition are required to reach the main 
land. Three out of the six are over navigable 
water, but all of them are sufficiently elevated to 
permit the steamers to s undern ath without 
the necessity of a drawbridge. By far the most 
important of these, the longest and most expen- 
sive, is the great Victoria Bridge, which connects 
the wan land south of the St. Lawrence with 
Montreal, and although now twenty years old, 
it still has no equal for its magnitude, extent, or 
the difficulty attending its construction. The river 
is here two miles wide, and the current in its 
course from Lake St. Louis, falling 45 ft. in a little 
over six miles to the tide level a mile below it, 
gives a velocity of seven miles an hour at the site 
of the bridge. It is said that 50 million cubic feet 
of water pass here per minute, and that in the 
course of a single year 143 million tons of solid 
material held in suspense are carried forwards 
towards the ocean. The bottom is rock, but 
strewed over with large boulders, some of them 
hundreds of tons in weight, and a further difficulty 
was experienced in the seams and crevices in these 
rocks, which made the construction of the coffer- 
dams, in which the piers were built, a work of 
extreme difficulty and expense. The volume of 
| water is, however, not the principal danger to be 
contended against, at all events not in its liq- 
uid state; but the ice which covers the St. 
Lawrence from 2 ft. to 3 ft. in thickness, and 
the action of which at Montreal is in the 
spring season most peculiarly treacherous. Seven 
miles above the bridge is a large body of water 
called Lake St. Louis, 15 miles wide and over 
| 100 square miles in superficial area. into which 
both the St. Lawrence and Ottawa discharge, and 
which in its turn is relieved of its surplus water by 
the Lachine or St. Louis rapids, which, falling 45 
| ft. in perpendicular height, carry off this enor™ 
mous accumulation with a varying velocity in dif 
ferent parts of its course. The rise of the water, 
a = the Ottawa, from the melting of the 
snow nage the year, first raises the mass 

e St. Louis clear of its shores, 
hurls this enormous ice crust over the 


| of ice that covers 


‘and then 
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rapids and against the bridge with a momentum 
absolutely incalculable. The rapids, tosome ex- 
tent, break up this extended area of ice, but floes 
of a mile in area, weighing thousands of tons, with 
the added impetus from the Lachine currents, 
must often be precipitated against the bridge, and 
that it has for so many years successfully with- 
stood this annual breaking up is marvellous to any 
who have witnessed the terrible destruction occa- 
sionally inflicted on the city wharves lower down, 
and in a better position to resist them. Of course, 
nothing could stand the direct blow of such masses 
of ice, but this is arrested by tre shape of the 
piers, which are admirably designed, so that the 
weight and momentum of the floes themselves are 
the instruments of their own destruction, for the 
heavier the mass of ice is, and the faster it is mov- 
ing. the higher it is pushed up the sharp sloping 
edge of the cutwater, and the more certain it is to 
be broken in two by its own weight, and to pass 
harmlessly under the spans. 

The first attempt to obtain powers to put a rail- 
way bridge across the St. Lawrence near this place 
was made in 1847, in the interest of the road to the 
Province line, then called the Champlain Railway, 
now a branch of the Grand Trunk to St. John’s. 
This was laid out below the present bridge, was 
2,18 miles in length on a low level, and intended to 
have draw-bridges to accommodate the navigation, 
The bill for this bridge was thrown out in the 
Legislature on the ground of its interference with 
and danger to the navigation, upon which ten 
million dollars had then been expended. A second 
bridge was subsequently designed by Mr. Keefer, 
at the instance of the Board of Trade of Montreal; 
but thisalso was objected to on the ground of in- 
terference with the navigation. In 1854 the first 
steps were taken toward the construction of the 
present bridge, and a contract was let to Messrs. 


Peto, Brassey & Co, to complete the work for £1,- | 


250,000, The position of the bridge was established 
higherup the stream than the first design, and on 
nearly the same site that Mr. Keefer had proposed, 
bringing it within the influence of the rapids of the 
river, the velocity of which ends some dis- 
tance below the bridge, but it has the ad- 
vantage of beng shorter, of giving more 
room in the harbor, of being clear of the 
shipping, and of avoiding the basins, wharves, 
and warehouses of the Lachine Canal. The bridge 
is high enough to allow the vessels that come down 
the rapids to pass under it without any difficulty, 
and as the channel is nearly in the middle of the 
river it permits a gradual ascent from each end of 
the bridge of 1 in 130 to the large central span 
through which all the steamers must necessarily 
pass. This opening is 380 ft. wide, and 60 ft. in 
height over the medium water level, and on either 
side are 12 spans each of 242 ft. opening, making 


25 altogether, and giving a waterway equal to | 


6,138 ft,, ora littleover 11, miles. The abutments 


ure 1,844 ft. long on the south and 1,038 ft. long on | 


the north side, and have a sloping face of stone on 
the upper side to resist the ‘ice shove,” making, 
with the breadth of the piers, a total length from 
end to end of 9,184 ft., or 15; miles. The piers and 
abutments were all founded in cofferdams, the con- 
struction and securing of which were very trouble- 
some and expensive, from the rocky inequalities of 
the bottom, and the presence of the large boulders 
that encumbered the bed of the river and which 
were too heavy and awkward to be removed, The 
stone used for the masonry is a capital limestone 


from the Point St. Clair quarries, on the island of | 


Montreal, and close alongside of the railway, 13 
miles from the bridge, to which they were brought 
by locomotives, and of which 3,000,000 cubic feet 
were used in the construction of the piers and 
abutments. : : 

The superstructure consists of rivetted boiler 
plates in the shape of a rectangular tube, similar 
to the Britannia and Conway bridges on the Ches- 
ter & Holyhead Railway, but with some differ- 
ences in detail... These tubes are of a uniform 
breadth of 16 ft., but they vary in height, de- 
creasing from the centre one which is 22 ft. deep 
to the end ones, which are 18 ft., by regular de- 
crements of 8 in. in each tube. Excepting the 
central span, each tube covers two openings, being 
bolted to the pier in the middle of its length, an 
expanding in each direction from the centre. For 
this purpose the free ends of each tube rest on 
fourteen expansion rollers, 6 in. indiameter, and 
8 ft. in length, seven on each side of the tube, fitted 
into planed cast-iron bedplates 7'y ft. long 34g ft. 
wide and 8 in. thick, similar plates covering the 
rollers being bolted on to the under side of the tube. 
The weight of wrought iron in the tubes averages 
about one ton to the foot run, and the total weight 
used in the bridge, cast and wrought, amounted to 
8,250 tons. The depth of the channel in the centre 
is 22 ft., and the total height from the bed of the 
river to the top of the centre tube is 108 ft. It 
was about four years building, and the first train 
passed through Dec. 17, 1859. 


The total cost of this bridge was $6,346,183, or | 
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an average of £137 sterling per running foot. Al-! 
though the Grand Trunk Railway would have 

been defective and incomplete without it, it is 

open to doubt whether this enormous expenditure 

was justifiable at the time, and it is quite certain 

that this lavish outlay had a deal to do with the 

subsequent pecuniary embarrassments, both of the 

road and of the contractors. A wooden bridge to 

have answered the same purpose could have been 

built for probably one-tenth of the sum, and the 

amount saved would have equalled £1,000 sterling 

per mile of the railway to be constructed. It is| 
not Jikely that any similar outlay will ever occur 

again ; a bridge on the same principle as the St. 

Maurice previously illustrated could have been | 
built at this place for vastly less cost, while it | 
would have been equally strong, quite as efficient 

to withstand the ice, and would not have filled 

with steam, and been so intolerably dark and | 
stifling to passengers, as this dismal ill-ventilated 
tunnel, which, on a gradient of 40 ft. to the mile, 
necessarily tests the power of the engines, and re- 
quires the full force of their steam, the whole of 
which isretained inthe bridge till some time after 
the train has passed. 

At the Montreal end of the bridge are the gen- 
eral workshops of the company, the offices of the | 
executive management, and the large freight sheds | 
and shunting grounds for the converging roads. | 
The passenger station at Point St. Charles, opposite 
to the offices, has for some years been dispensed 
with, and the passenger trains from the south run 
direct without stopping over a short junction line 
which enables them to reach the old terminus of 
the Lachine Railway in Bonaventure street, a mile 
nearer te the centre of the city than the original 
Montreal Station at Point St. Charles. The Lachine 
Railway had, however, only a very miserable depot 
to begin with, even for that short line, and though 
enlargements and improvements have constantly | 
been making, the commercial capital of Canada | 
has still a very humble terminus to represent the 
great arterial railway of the country, on which so 
many millions have been expended.—Engineering. | 
ENGINEERING SOCIETY. 
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At the fortnightly meeting on the 18th ult., a} 
paper was read by Mr. E. Cornish on ‘‘ The Man- 
agement of Tide-Works,” in which the author de- | 
scribed the plant necessary for, and stated the pre- | 
cautions to be taken when constructing heavy ma- | 
sonry works in a tide-way. 
He commenced>by stating that an important | 
wint was to ascertain the direction from which the | 
heavivat seas came, so that the end of the work in | 
progress may be as much sheltered as possible. | 
Having determined upon the point to commence | 
operations, the position of the well for draining | 
the foundation trench should be carefully consid- | 
ered, so that the lines of rails for supplying maz- | 
terials may be brought in conveniently and laid 
with easy curves. This position having been fixed, 
the staging should be erected over it, so that the 
Goliath’s or traveling crane may be used for sinking | 
the well, and fixing the pump. The well should be | 
sunk a considerable distance below the level of | 
the foundations of the work, to form a reservoir | 
for the double purpose of scouring out the lauder 
and quickly running off the water from the work- 
ings. The necessity of providing a blow lauder | 
was pointed out for letting the water into the | 
workings to the level of that inside, to prevent the 
rising tide rushing in upon the ‘ green” work, ete. | 
The author recommended the chain pump for this | 
class of work, having had one working for eighteen | 
months without requiring any repairs ; and that | 
it should be driven by a belt in preference to gear- | 
ing. Henext considered the staying, stating that | 
the cost of timber in piles driven was two to four | 
times that of timber erected as runners, etc. In| 
place of the piles being spaced at about 13 feet cen- 
tres. he advised the adoption of 20 feet centres, | 
with double runners requiring less labour, and be- | 
ing more economical. The author concluded with | 
some remarks on the necessity of keeping the | 
Goliath” on the rails, the ballasting of cranes, | 
the shape of contractors’ wagons, the most eco- | 
nomical way of supplying materials to the works, | 
etc.; and, after a discussion, the usual vote of | 


thanks was accorded. 





| sideration of the project. 
| vestigating the entire subject, and will doubtless 


| a very 


| in case 
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MECHANICAL ENGINEERING. 

Mr. Horace L. HEATON has sold the right of roy- 
alty on his patent eccentric brake for this country 
to the Baldwin Locomotive Works, of Philadel- 

hia, and is investing the money he received for it 
in railroad stocks. 

HERR BUNGE, of Hamburg, has just completed 
the construction of a standard kilogram for 
the international Commission of Weights and 
Measures at Paris. It has occupied him cicht 
months, and is of such delicacy that the person 
using it must not approach within two yards, as 
the warmth emanating from his body might dis- 
turb the action. 


THE CAUSE OF ONE DiIsasTER.—MINNEAPOLIS, 
July 1.—Hayes, the engineer of the steamer May 
Queen, which exploded her boiler on Lake Minne- 
touka on Saturday last, is dead. Just before his 
death he confessed that when the boat landed at 
Rockwell's Island the water was low in the boiler, 
and that when he started the machinery to back 
up, the pump was set in motion. The explosion 
immediately followed, and there is no doubt that 
pumping cold water into the heated boiler was the 


, cause of it. 


THE Baltimore & Ohio Railroad Company is con- 
sidering the feasibility of manufacturing al! the 
Bessemer metal required for its use; but this has 
not been definitely determined upon. There are 
large quantities of ore along the line of the Orange 


/& Alexandria road (operated by the Baltimore & 


Ohio Ce.), and this has led to a favorable con- 
The company is now in 


adopt the plan as soon as the Bessemer steel! rail 
mi'l shall have been buili. This will be at an early 
date, as the architects are now preparing plans for 
the structure which is to be built at Cumberland. 

_— ---— ee <p coe — 


FOREIGN INTELLIGENCE. 


Herr Krupp, the great German cannon founder, has 
issued a a of some interesting experiments 
with breech-loading guns which are to take place at his 
on at Essen some time this month. The trials will 
ast over four days, and the principal feature will be 
the firing of the huge seventy-ton steel cannon, which 
has a caliber of fifteen and three-quarters inches, and is 
put forward to rival the eighty-ton Woolwich gun. As, 


| a rule the range will vary from 2,000 to 3,000 yards 


but in one case a gun of four and one-half inches will be 
tested at 10,940 yards or at a range of rather more 
than six miles. Altogether Herr Krupp’s programme is 

exhaustive one, and from first to last no fewer 
than two hundred and forty rounds are to be fired from 
cannon of various calibers. 


Eighteen or nineteen years ago a commission decided 
that it was poe to construct a light-house on a wave- 
washed rock off Cape Finisterre, France. The currents 
at the pro site were so strong that a contrary 

reeze was sufficient to raise an ugly sea, which pre- 
vented any approach to the rock. Ordinary workmen 
could not attempt the task of preparing the foundation 
for the structure. Fishermen from the Isle of Sein had 
to be employed, and they wore life belts while at work 
might slip off the rock into the water and 
be drow before assistance could reach them. Only 
at rare intervals could they make any progress with 
their undertaking. During 1867 about eight hours’ 
work was all that they did, and this was represented by 
fifteen borings in the rock. Next year was more favor- 
able, and forty holes were made. The building was 
begun in 1869, and now it rises forty feet above the 
oe tide, or nearly one-half the total height when it . 
is finished. Among the hazardous feats of light-house 
construction, this piece of engineering will occupy a 
prominent place. 





GENERAL INTELLIGENCE. 


a We solicit and are eines gienaed to publish in these 
umns any items of interest t may be furnished us. 


GAS AND WATER. 


Brookville, Ind., is making arrangements to build 
water-works. 


Recent fires have set the authorities of Macon, 
Ga., to investigating the merits of a public water supply 
for that city. 


Trinidad, Col., is to have water-works. The contract 


for their construction has just been awarded to D. A. 
Chappelle, of Chicago. 


The authorities of South Bend, Ind., have been notified 
by the Holly Man Company, that they must 
on the hydrants used in that city, which 


ic cupglon betes oxjas-| SCARING 
A COMPANY of St. Louis capitalists has been organ- , are c! to be of the Birdsall Holly patent. 


ized for the purchase of the Oakdale Iron Works, 
in Roane County, Tennessee. The neee sy in- | 
cludes 4,000 acres of mineral land, bed ed with 
ore and coal, the latter having a fine coking 
quality. 

THE French navy has adopted an apparatus for 
distilling salt water at sea. The steam passes 
through cones, where it is aerated by being con- 


densed in an air current. It is then purified by 
circulation through animal c , and i 
water is the result. The French Academy of Sci- 


ences awarded a prize of $6,000 to the inventor. 


The Elyria (Ohio) Water & Gas Company have re- 
cently contracted with H. R. Worthington, of this city 
for one of his duplex pumping engines of a capacity of 

one million gallons dairy, to supply the new works 
which they are about to construct in city. 


The New York Steam Power and Hea‘ Company, 
General Spinola, promoter, on the 2d inst. filed articles 
of incorporation, capital stock 5,050,000 shares. The 


ene men J. Jewett, Edwin D. Morgan, 
O. Roberts, wardgPierrepont,and a few hike 


The Manhattan eet New York City, has 
reduced the price of gas to $2 per 1,000 feet, and to com- 
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sumers burning 10,000 feet and over, it is $1.25 per 
1,000 feet. Mutual Gas-Light Company has “ fol- 
lowed suit,” and a lively war in the prices of gas is an- 
ticipated. 

H. D. McKnight & Co., of the Eclipse Steam Pump 
Works, Pittsburgh, have just shipped seven pumps to 
the new refinery at Williamsport, Pa., and have con- 
tracts for five acid blowers for the Standard Oi] Com- 
xany and a large water-works pump for Tyrone, in 

Yestmoreland County, besides orders for a number of 
smaller pumps for different places. 


One of the largest gas-works contracts that has been 
riven out of late years was last week closed by Messrs. 

rtlett, Robbins & Co., of Baltimore, for the city of 
Havana, Cuba. They are to construct the entire work 
ready to deliver gas by the Ist of April next. The ne- 
rotiations for this contract were all made through 
Messrs. Pancoast & Tarr, of this city. 


The water-works at Richfield Springs, N. Y.—P. H. 
Baerman, Chief Engineer; Sherman and Flagler, Con- 
tractors—is progressing finely, and indicate the comple- 
tion en time, viz., the last of July. The pipes are laid 
in the village, and a large force is engaged upon the res- 
ervoirs. ney are gravity works; storage capacity, 
7,000,000 gallons; head, 180 ft.; cost, including land 
drainage and rightof way, $20,000. The water bonds 
sold for 103.7, to run not less than 15 nor more than 30 
years, at 6 per cent. 


Prof. Croft, of the University of Toronto, thus re- 
ports to Manager Brough, of the water-works of that 
city, concerning the water supplied to the citizens : 

“T consider the whole of these waters as free from 
sewage material, and in reality reinarkably pure waters. 
They might be better, as containing less organic matter, 
but my opinion is that water such as supplied to me, is 
quite adapted for drinking, especially if allowed to set- 
tle or filtered. [can find therein no appreciable trace 
of sewage.” ’ 


The Coal Trade Journal of the th says : 

* The war among the gas companies of this city, and 
the reduction in price of gas in consequence, have 
caused a considerable decline in gas stocks of late. At 
the weekly auction sale of stocks last week, Manhattan 
sold at 163'¢ to 167, against 180'¢ at the last previous 
auction sale, on June 25. Metropolitan sold at 127, 
down to 126 for the stock and 103 for the scrip. The 
previous sale of Metropolitan was on June 11, when the 
stock brought 128. Nassau scrip sold at 8514, against 
90 the previously recorded price.” 


Pipes used for plumbing when of lead are always 


named by their inside diameter, so are they if of cast | 


iron, wrought iron, or galvanized iron. Seamless brass 
tubes are called by their outside diameter. This custom 
iscaused by the measurement of the pipe. A % stron 

lead pipe measures in outside diameter an inch an 

thirty-second scant, which would be a very awkward 
name fora pipe. The technical names of “strong,” 
‘* medium,” ** Xtra strong,” etc., lead pipe — to pipe 
of different weights per foot as made by different manu- 
facturers; so that it is always best for architects and 


others to name the weights per foot of the pipe they | 


wish used.—The Plumber. 
Mr. Charles Holland, of Chicago, has secured letters 


yvatent for the production of heat, light and power | 
rome the combination of water and crude naphtha. The | 


Philadelphia Press says: ‘‘ We have visited the rooms 


of the company, in this city, at various times, to wit- | 


ness the operation of the machines there in use, and 
the results are certainly marvelous. Water is decom- 

and the gases separated, the oxygen uniting with 
the carbon-flame of the oil and perfecting its combus- 


tion, and the hydrogen left free to burn, thus producing | 


a hydrocarbon heat of great intensity at a merely nomi- 
nal expense. And then the cleanliness and convenience 
of the fire will commend itself toall. The materials 
used are common water and crude naphtha.” A com- 

ny, with a capital of $200,000, has been organized in 
Philadelphia. 


The Cope & Maxwell Manufacturing Comer, 
ilton, O., have contracted with the city of Liver- 
1, O., to furnish, for their water-works, one set of 


their patent “‘ Isochronal” duplex compound, non-con- | 


-densing pompine--= ines and boilers complete. The 
engines are placed 32 feet above pumps, and are sup- 
ported upon cast-iron columns, which securely connect 
the steam cylinders and pumps together. The capacity 
requirement is 1,000,000 gallons of water raised 320 
feet high per 24 hours. Steam is supplied to the high- 
pressure cylinder at a pressure of 125 pounds per square 
inch, and is exhausted into a receiver from which it 


passes into the larger cylinder ; the exhaust from this | 


cylinder passes through a feed-water heater to the at- 
mosphere. Each steam cylinder operates its own pump. 
The arrangement is a very novel one, and good results 
have been obtained as re s economy of fuel with 
similar machinery built by this firm. e works are 
running full time, em loying. 40 workmen on steam- 
pumping-machinery alone. usiness has been steadily 
improving. 
= Hon. C. - A 
ater Com , was in Minneapolis Saturday evening, 
when tu eesetion: wan bebd fn the office of the Lumber- 
men's National , composed i 
men who are interested in the 


subject, to discuss the 
uestion of water-works in that city, and to get ideas 
Teen w' ean Whe tae tnd oo mead in this 


direction as Mr. Gilfillan. After an informal 
in which the wants of the city were discussed, an 
zation was effected by the election 
Chairman, and H. W. Cannon, Secretary. Mr. G. ex- 
Se f sonal in favor of the gravitation 
how or city, 

natural fire protection for the 

‘or 

city is better than that, 


% 


business portion of the 





Ham- | 


D. Gilfillan, President of the St. Paul 
of prominent business 
of David Bronson, as 
that the water be taken from 


He says he knows of no city whose 
It is a fact ascertained by sur- | 
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vey that McKusick’s Lake is 140 feet above the level of 
the corner of Main and Myrtle streets, 24 feet above the 
corner of ‘Third and Pine streets, and a few feet above 
the corner of Laurel and Third streets. This will give 
ample protection to the business portion of the city, 
which, of course, is the vital part, and reservoirs can be 
made which will protect the residence property upop 
the hills. 

A committee consisting of D. M. Sabin, J. H. Town- 
shend, R. F. Hersey, F. Marsh and E. W. Durant, were 
appointed to present the subject at the uext meeting of 
the city council and see what action they will take upon 
it. It is probable that unless the city takes hold of the 
matter and acts, a water company will be formed that 
will. —St Paul Pioneer-Press, 1st inst. 


The eity of Paris will derive in 1879 the sum of %1,- 
977,331 from letting the water of the city to private 
houses. The city of Paris had no other water for a long 
time than the water of the Seine, which was pumped by 
very antiquated machines. Only a few years ago the 
old and quaint Pempe Notre Dame could be seen at a 
little distance from Pont Royal. Aqueducts were built 
afterward ; the aqueduct of Arcueil brought to the city 
the water of the nearest wells. The canal from the Ourc« 
was a great improvment, as it allowed the cleaning of 
the streets by water. The artesian wells of Grenelle and 
of Passy were bored. As the population constantly 
increased, the water of the Seine and of the Ourcg 
became insufficient, and immense works were made in 
order to bring to Paris the water of two rivers, the 
Dhuis and the Vanne. There is now a large amount of 
water in the immense reservoirs built in Menilmontant 
in 1865, and at Montsouris in 1875; but more money 
will have to be spent in order to increase the number of 
water engines on the Seine, totap a river called Cochepie, 
lately bought by the department of the Seine, and especi- 
ally for great changes in the canalization of the water 
in the city. Itis very necessary to separate more com 
pletely the water which is used for domestic purposes 
(the Dhuis, the Vanne, the Seine water) from the water 
merely exnployed for the street and the public services 
(the Oureq, the Marne, the artesian wells, and the Seine 
below Paris). In a very short time the drinking water 
will be completely distinct from what may be called the 
municipal water, used for monumental fountains, fires, 
streets, etc. Under the second empire the city of Paris 
sold its own water; it derived an annual income from 
the sale of water at the public reservoirs to the Auverg 
nats (the water-carriers were chiefly from Auvergne), 
who took water in little casks, and carried it from house 
to house in some quarters and from story to story in 
each house. There are still some Auvergnats of this sort 
to be seen; but we are getting more civilized. A com 
pany has been formed which has farmed the water ser 
vice, and sells the water it receives in the municipal re- 
servoirs, and makes arrangements for the distribution 
of the water in the houses. The company has introduced 
the water into 40,000 houses at every story; at the pres- 
| ent moment its work is still unfinished, as it must intro- 
duce the water into 30,000 more houses. The company 
remits its receipts to the city after having paid its ex- 
penses, of course, and given a remuneration to its own 
capital, according to certain conditions accepted by the 
city and embodied in a contract. 
| — owe 


BRIDGES. 


The expenditures on the Brooklyn Bridge to July 4 
amount to $10,487,747.89. 


A new iron bridge is being built at Mishawaka, Ind., 
by a Dayton (O.) company. 


The stone cutters employed on the Chaudiére (Canada) 
| Railway Bridge have struck for higher wages. 


| The Schuylkill Bridge Company, of Pottstown, has de- 
| clared a dividend of twelve per cent. for the last six 
| months. 


Hussey, Howe & Co. will furnish the steel for the 
Niagara Suspension Bridge replacement, for which 200 
tons will be required. 


| The many iron bridges and elevated railroads which 
| are in course of erection, very materially help the iron 
| trade of Pittsburgh. 


The King Iron Bridge & Mariufacturing Company 
| is building an iron bridge 560 feet long for Muscatine 
| County, Ia., near Cone, in that county. 


| The Lake Erie & Western Railroad bridge across the 
| Auglaize River, near Buckland, Auglaize County, 0., 
| gave way just as the mail train passed over it Tuesday, 
| Ist inst. 

The Phoenix Iron Cane has received an order for 
‘aniron roof for the National Museum, Washington. 
acon will be highly ornamented and will cost about 


Cofrode & Saylor, of the Philadelphia Bridge Works, 


are ons an iron pier 400 feet long and 100 feet 
sae Port Richmond, for the Philadelphia and Read- 


| Sufficient subscriptions have been made to the pre- 

| ferred stock of the Madison B Company to insure 
the reérection of the bridge over the Schuylkill, blown 
down last October. 


Messrs. Cofrode & Saylor, of the Philadelphia Bridge 
Works, Pottstown, have s a contract for the erec- 
tion of a heavy wooden bridge over the Shenan- 


doah River, on the line of the Shenandoah Valley Rail- 
road. It will be 850 feet long, and for a single track. 


The Iron City Bridge Works, of Pittsburgh, are at work 
on two bridges for the extension of the Monongahela 
Valley Railroad-—one to be erected at Monongahela 
City, the other at California; they also have several 
other important contracts on hand for Western roads. 


Two extensive castings, weighing upward of 7,000 
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pounds each, are being manufactured at Messrs 
row, Stewart & Milne’s foundry, fora large punching 
and shearing machine, now being constructed at the 
Hamilton Tool Works. for the new American Bridge 
Company of Toronto 
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A remarkable railway bridge is in course of erection 
in Scotland. The centre pier, that on Inch Garvie, a 
small island in the centre of the Forth, HBO feet 
high, about 100 feet higher than the loftiest chin.ney 
and nearly equal to the combined heights of the London 
Montiment and St. Paul's Cathedral, 

The Niagara Falls International Suspension Bridge 
Company will at once commence the work of replacing 
all the woodwork of that structure, except the flooring 
and railroad ties, with stee! \ contract has been made 
with the Pittsburgh Bridge Company to do the job for - 


860,000, to be completed by the Ist of Nowember This 
company have about 1,000 tons of brid vork under 
contract 

The stockholders in the New York and Longe Island 
Bridge Company, at a meeting held at 25 Wall street, 
recently . elected the following directors: William Stein 
way, Charles H. Rogers, Archibald M. Bliss, John T. 
Conover, Charles A. Trowbridge, Henry G. Schmidt, H 
Cc, Poppenhuesen, E. J. Woolsey, Charles F. Bretbar, 
Gottlieb Gunther, Heman Funke, Thomas Rainey, and 
Robert M. C. Graham. The Board met to organize on 
the 9th inst. 

The Iron City Bridge Works of C. J. Schulte, Pitts 
burgh, have at present in course of construction two 
bridges for the extension of the Pittsburgh, Virwinia & 
Charleston Railroad, one at Monongaly City and the 
other at California, turn-tables for the Panhandle road 
a bridge for the Muskingum Vall it Zanesville, and 
another for the Columbus & Indianapoli Logans 
port. The works have also just complete en spans 
of bridges on the Little Miami road between Cincinnati 
and Xenia, replacing wooden structures. 

The street railway cars for the St. Thomas Street Rail 
way, Ontario, were ordered of the Cleveland Bridge & 
Car Works on June 6, and on June 30 were delivered to 
the street railway company in St. Thoma Considering 
the character of street-car construction, this is a remark 
able performance, and we doubt if it was ever excelled 
Cleveland may be congratulated upon having such an 
industry located there, and it speaks well for American 
industry that our Canadian cousins come to us t rder 
such roods in face of their new tariff, which imposes a 
duty of 30 per cent.— Herald 

[We had the pleasure of visiting, in company with th 
engineers who attended tke recent convention in Cleve 
land, the above extensive and well-appointed works, and 

of inspecting the cars referred to, and we can add our 
favorable testimony to the superior class of work turned 
out by this company.—Ep. Exc. News 

The Coney Island pier extends 1,000 feet into the sea 
It is double-decked, the upper deck being roofed over, 


aod having three pavilions, which rise above the main 
deck. The lower part is used for bathing purposes, and 
has 1,200 bathing houses. From these the sea is reached 
by three iron stairways, which also lea:l to the main 
building, 100 « 150 feet in area, the first floor being oc- 
cupied by ticket-offices, bathing-oftices, rooms with safes 
for valuables, kitchen, store-rooms, ice-house and other 
conveniences. The second story has a furty-foot ceiling, 
and is occupied as a restaurant. In the lower story 
there are an ice-cream saloon, a soda fountain and con- 
fectionary counters, with lunch tabies. The third build- , 
ing covers an area of 100 =« 140 feet, the main floor of 
which is used fer sheltering passengers landing from 
steamboats, and four boats, it is expected, will be able 
to discharge their passengers at one time if necessary 

oe 


RAILROADS. 


The Northern Pacific Railroad Company is trying to 
extend the road to the Yellowstone this year 


The New York Elevated railroads are capitalized now 
at $5 for every &1 spent in their construction. 
A new railroad line is projected between Harrisburg, 


Pa., and Poughkeepsie, N.Y. The whole 
190 miles. 


distance ts 


The prospect for building a narrow-gauge railway 
from Detroit to Holgate, O., via Tecumseh and Adrian, 
is received with favor 


*A final survey by engineers of the Stratford & Huron 
Railway, Ont... to ¢ olpoy’s Bay results in whe report of 
a very favorable route. 


The ———— Journal says : *‘ The narrow-gauge 
railroad from the Hocking Valley (O.) coal fields to St. 
Joseph, Mich., is to be built.” 


Rails are already laid on the Canada Central Exten- 
sion to Chalk River, 21 miles beyond Pembroke, where 
a bridge is now constructing. 


English capitalists have projected three different rail 
way lines, aggregating 840 miles in length, into the in- 
terior of Africa, from points on the east coast 


A contract for the building of a part of the Columbus 
& Northwestern, a new road to run about 76 miles 
northwest from Columbus, has been let to Stanton, Gere 
& Co. 


The Louisville, Cincinnati & Lexington Short Line 
is now surveying a line from Eminence, a local point on 
their line, via Shelbyville, to Taylorsville, a distance of 
thirty miles. 


One thousand laborers are busily employed in push 
ing to early completion the St. Louis, Wichita & West 
ern Railroad. It is expected to be open to Cherryvale, 
Kansas, by Aug. 15. 


| A Pittsfield (Mass.) dispatch says Edward Learned has 
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received a nt from the Mexican Government to as- 
sist in uilding a railroad 150 miles in length across the 
Tehuantepec Isthmus. 

According to the investigations of Sir Edward Wat- 
kin, $3,500,000,000 are invested in English railroads, 
by about 400,000 different persons. The profits aver- 
age leas than 4'¢ per cent. 


M. 8S. Mengis, of Boston, has made a contract for the 

rchase of the Evansville & Indianapolis Railroad bed, 
its franchise, etc., and is forming an organization to 
commence work immediately. 


The Weatherford Construction Company has negoti- 
ated a new plan with which to extend the Texas & 
Pacific from Fort Worth to Weatherford, Texas, and 
the track-laying will soon begin. 


The contract for the construction of the road-bed of 
the Dayton & Southeastern Railway has been let to F. 
B. Douglass. The work will commence immediately, 
and will be pushed forward as rapidly as possible. 


The Toledo, Delphos & Burlington Railroad Company 
has contracted for the iron for its road from Willshire, 
O., to Bluffton, Ind., twenty-three miles. This will 
complete the line from Delphos to Warren, Ind., sixty- 
five miles. 


Arrangements have been made to organize a company 
in Indiana for the purpose of building the extension of 
the Lake Erie & Louisville road from Celina, O., to 
Muncie, Ind., a miles. The contract for the 
grading has already been let. 


Prior to 1872 the Erie Railway paid annually for new 
rails and repairs of rails, $2,639 per mile. Since then 
the road has been laid with steel rails, and the repairs 
thereby so reduced that the actual expense on that ac- 
count amounts now to but $253 per mile. 


The citizens of Evansville, Ind., by a majority of 1,600, 
have voted to have the city subscribe for stock to the 
amount of $140,000 in a railroad to be built by the 
Evansville, Washington and Worthington Railway 
Company, from Evansville to Washington, Ind. 


A contract for building the Sedalia & Warsaw Rail- 
road has been let to Henry McPherson & Co., of Boon- 
ville, Mo., who agree to take 880,000 in cash and the 
balance of their pay in stock. The road is to run from 
Sedalia, Mo., to Warsaw, 42 miles, and is to be of 3-ft. 
gauge. 

Ground has been broken at Urbana, O., for the con- 
struction of the Columbus & Northwestern Narrow 
Gauge Railway. The contractors (N. 8S. Greer & Co., 
of Syracuse, N. Y.) have arranged for the work be- 
tween Urbana and Fort Wayne, and will then go into 
Michigan. 


The Harrisburg Car Company has just received a new 
contract for 250 box cars for the New York Central & 
Hudson River Railroad. Some of the machinery in 
their shops, that has been idle for years, was put in 
motion several weeks ago to fill an order then received 
for 1,500 cars of the same description. 


A project for building a railroad from Galveston to 
Rio Grande City, cpposite Camayo, Mexico, is being 
pressed, with a pr st of success. From Galveston to 
the Nueces River, 200 ruiles will run through a heavily- 
wooded live-oak country. From the Nueces to the Rio 
Grande it will be through a grazing country. 


Mr. Walter Shanly, to whom the differences between 
the Quebec government and the contractors for the 
Quebec, Montreal, Ottawa & Occidental Railroad were 
referred as arbitrator, has made his decision, giving 
Contractor Duncan McDonald $150,000, and his part- 
ner, Abbott, $59,000 in full settlement of their claims. 


Counci, Buurrs, la.—On Saturday, 28th ult., a rail- 

road company was organized in this county for the pur- 

of constructing a road from Avoca to Macedonia 

in this county, a distance of 24 miles. The new project 

is known as the Avoca, Macedonia & Southwestern 

Railroad, with J. P. Baldwin, of Council Bluffs, as 
President. 

The total number of miles of elevated railway now in 
operation or in process of construction in New York are: 
Of the New York Elevated Railway Company, 16 8-10 
miles of double track; of the Metropolitan Elevated 
Railway Compaey 24 8-10 miles of double track ; of 
joint line of the New York Metropolitan Companies, 2 
6-10 miles of double track. Total, 48 7-10 miles of 
double track. 


The Jacksonville Southeastern Railway eer pro- 
ses to construct a railway beginning at Jac 

lL, and running southeast to Centralia, through the 
counties of Morgan, Sangamon, Macoupin, Montgom- 
ery, Bond, Clinton and Marion. The princi office is 
at Jacksonville, and the capital stock is $2,000,000. 
The incorporators and officers of the company are all of 
Jacksonville. 


At the annual meeting of the stockholders of the She- 
nandoah Valley Railroad, held recently in Winchester, 
Va., the President reported 20 miles, from Shepardstown, 
on the Potomac River, to the ans line between Jef- 
ferson and Clarke counties, as completed, and in good 


running order, also that the residue of the led line, | 
40 miles, is ready for the superstructure. import- 
ance of a branch to Winchester was upon the 


stockholders. H. B. Baylor is Chief Engineer of the 
road. 


The Pennsylvania Railroad and the Lehigh Valley 
have a scheme to offset the recent acquisition of the 
Northern Pennsylvania and Bound Brook railroads by 
Reading. They pro to build a ‘new road from a 

int on the Pennsylvania three miles out of the station, 

rough Germantown to Bethlehem, a distance of fifty 
miles, connecting there with the Lehigh V —_: The 
cost will be $8,000,000 or $4,000,000, but it will enable 


sonville, | 
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the Pennsylvania to hold all its New York travel com- 
ing from Germantown, which was threatened by the | 
recent lease, and give it a fine local business. 

The New Mexico & Southern Pacific Extension of the | 
aaa Be gr & Santa Fe RR. is now completed to Las 
Vegas, N. M., 144 miles south from Trinidad, 224 miles 
from the main line at La Junta and 795 miles from 
Kansas City. This extension from La Junta was com- 
menced a little over a year ago and has been pushed | 
with great vigor. The tunnel at the Raton Mountain | 
will be completed in a few weeks, probably, wheu Pull- | 
man cars can run through fron the Missouri River to 


Las Vegas, a point some 30 miles or more east of 
Santa Fe. 
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000, directly and indirectly, besides its su: t, 
lwest Water Camel frome Shwe to Cube wink 
At Alexandria, the new harbor 
now equal any in the world, and af- 
ter and safety to foreign shipping, have al- 
cost £3,000,000, and will probably reach £5,000, - 
by the lish contractors who 
, a lien upon them. About a 
railway, and as many of tele- 
resent 
Send led 
m expended 
Mediterranean 
introduction of gas and water- 
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| works into Alexandria and Cairo, both of which are 


The Richmond & Allegheny Railroad Company was | 
organized last year to buy the franchise and property of 
the James River & Kanawha Canal Company. 
Virginia Legislature granted the right of transfer, but | 
required the railroad company to deposit $500,000 as 
security for the building of its line within the time 
specified. The time for making the transfer and deposit | 
has expired, but the company has asked for an extension. 
The railroad company was to assume the debt of the 
canal com . A satisfactory arrangement has been 
made, it is said, with the holders of the securities of the 
canal company, except about $300,000 of the first moi t- 
gage bonds. 


The Boston, Hoosac Tunnel & Western road is now 
practically completed, with the exception of about 
seven miles, and there is only about one mile of grad- 
ing unfinished. This one mile is about omnes where | 
the right to a crossing of the Boston & y Railroad 


has been disputed. The recent decision of J West- | 
brook has, however, settled that conclusively in agen 
of the new company. As soon as commissioners are 


appointed under this decision, and the company is left 
free to proceed with its work, the final completion will 
be but a matter of a few days. At furthest the Erie 
Railway, it is expected, will have trains running into | 
New England over this route by Sept. 1. 


The Pennsylvania Railroad Company is this season | 
employing hundreds of men and expending thousands of | 
dollars in strengthening and beautifying their road. 
The various cuts and banks along the road, no matter | 
how rugged and difficult to work, are being smoothly 
planed and terraced by skillful gardeners, while others 
are at work sodding it as this is accomplished. Beauti- 
ful lawns are designed and laid out to surround the 
various stations, undant with flower-beds, all aglow 
with rich and fragrant beauty, while every possible at- 
traction in the way of neat and attractive architecture 
is added to the buildings themselves, This energy on | 
the part of the company has the effect of stimulating | 
a like disposition on the part of residents and property- 
holders along the oalire Tene, and for many miles with- | 
in it. 
in eee ee 

RIVERS, HARBORS, ETC. 
Capt. Jas. B. Eads has been allowed the half million 
| dollars for which he has recently been soliciting Con- 
| gress. 

Dominion Engineer Hammil is making a survey of 
| Toronto Harbor and Island, with a view of constructing 
ae works against the encroachments of Lake 

ntario. 


| Captain Eads, in a recent interview in New Orleans, 
said he was entirely satisfied with the result of his work 
on the jetties. He had received the $500,000 from the 
government simply because he had fulfilled the require- 
ments of his contract. At the jetties proper he was re- 
quired to have 25 feet of water at average tide, and 
above the jetties 22 feet of water. By mber next 
he was to have 24 feet of water there. cial reports 
show that on May 13 there was a depth of flood-tide of 
| 26 feet, and a channel 100 feet wide, with a depth of 25 
| feet. On the channel above the a depth of 24%, 
feet had been found. This, Captain Eads said, gave him 
a satisfactory result five months ahead of time. He said 
| that there was but little work remaining to be done, and 
| there is money enough to pay for it. There is only about 
| 100 feet of heavy concrete work yet to be laid. When 
this isdone the jetties will be finis 


|_ Application for permission to lay in the Delaware 
| River a wire cable from Philadelphia to Bordentown, 
| N. J., to be used, after the Belgian custom, for towing, 
| having been made at the War Department, ae. 
| ton, a special and joint meeting of managers of the 
| Maritime Exchange and the Board of Port Wardens, 
| of Philadelphia, was held on the 8th inst., in that city 
| to consider the subject. 

Colonel Ludlow, of the United States inline Cor 
| announced the object of the mee , Stat that 
matter had been referred to Colonel mb and him- 
| self by the Secre , and the meeting had been called 
| with a view of obtaining an expression of ion from 
| those most interested in the commerce of port. 
| The subject was discussed by gentlemen interested and 

the result was the of a resolution informing the 
Secretary of War that members of the Ex 
and others interested in the commercial interests of 


port are posed. So See eres maneeee once greens 
that it won d be damaging to such interests. 


Mr. Edwin de a oe ae. 

| then a member of the ve’s Cabinet, and, since, 

| author of a well-known work on Egypt, discusses the 
Khedive’s recent coup d’etat in the International Re- 
view for July: “‘ The stranger who enters either 
at Alexandria or at Port Said at the mouth o' Suez 
Canal is astonished at the immense works and vast out- 
lay made at either point. At Port Said modern science 
and skill have accom that in which King Canute 
failed, and have compelled the sea to retire and 
possession of its domain. Of the millions of pounds re- 

| quired to build those sea-walls, create that port and ou’ 

} canal from séa to sea, Egypt contributed fully £10,- 





| several hundred miles of new 


| the kind in England, and will afford much need 


now well supplied with these two necessaries, together 
with the sewerage, paving, and improvements in the 
latter city, whose quarter is now quite Pari- 
sian, ha’ solid blocks of and dwelling-houses 
where ten years ago were mud buildings and sycamore 
trees of the Ezbekieh, or central park, have been esti- 
mated at £3,000,000 more. The Khedive also established 
a fleet of merchant steamers to ply between pt, 
a and Greece, the estimated cost of which was 
£1,500,000. Besides these direct outlays the Khedive 
has redeemed about 500,000 acres of land, and d 

ting canals, the oan 
of which in money, as well as in fellah flesh and blood, 
it is impossible to compute.” 


MISCELLANEOUS. 


The price of Hudson River bricks has been advanced 
12 to 25 cents a thousand. 


Dr. W. H. Russell gets a fee of £2,100 for his cam- 
paign in Zululand for the Telegraph. 


A correspondent of the Standard at Pesth announces 
that in consequence of the continued high water Szege- 
din cannot be rebuilt this year. The inhabitants will 
live in wooden barracks during the winter. 


It is announced that the Mersey docks board, Liver 
pool, Eng., has granted permission for the construction 
of an elevated railway. This is the first enterprise of 
relief. 


The Swiss government has paid 3,000,000 francs to 
the St. Gothard tunnel company, which have been 
hitherto withheld on account of the terms of the con- 
tract not re The tunnel will be completed 
in a few months. 


Outside of the settled and occupied States and territo- 
ries there are over 724,000,000 acres of land belonging 
to the nation which have been already surveyed utdiens 
open to settlement. There are also more than 1,000,- 
€00,0C0 yet to be surveyed. 


A remarkable change in the temperature at Aspin- 
wall was noticed on the 24th ult. In the space of half 
an hour, the mercury in the thermometer showed a fall 
of 10 degrees, a sudden and unaccountable cooling of 
ere, which has never before been observed 


the atm 
| on the Isthmus. 

The d mine in the world now worked is said to 
be the Adalbert lead and silver mine in Austria, which 
is 3,800 feet dee The next is Viviers coal mine in 
in Belgium, 2,847 feet. It was sunk to the depth of 


8,386 feet, but no coal having been found, the work is 
at the former level. 


According to observations made during the attempt to 
sink an artesian well at Cape May, the ocean has, at 
three different =. covered that locality. The low- 
est point at which d ts of sea-sand were 
found was over one hundred feet. Solid cedar logs 
were encountered and bored through at a depth of 
eighty-seven feet. Some of this cedar wood has been 
preserved, and is in possession of R. B. Swain. 


The New York Times, on the authority of Mr. Pric> 
Williams, states that the Bessemer process, by econom- 
izing the manufacture of steel, which is now made di- 
rect from the ore, has effected a saving in e iture 
in all the existing railways in Great Britain during the 
life of one set of rails of $850,000,000, by substituting 
steel for iron. The guaranty of the steel rail manufac- 
turers runs for fifteen years, d which they contract 
to replace worn or defective rails. The life of the best 
= — a at not less — ee — 

royalty paid Bessemer for - 
ready amounts to over $5,000,000. ae 


DEATH FROM WANT OF WaTER.—Several weeks ago 
o party of comrerens he Se for a point about 50 

les eastward on the plains, to commence the survey of 
a number of townships in the southeast corner of Colo- 
rado. On Thursday, June 5, the entire was at 
8 ; five men were detailed to work 18 
mile north, and to rejoin the main Friday morning 
Oo ene but as the main party the 
day that this spring wasdry, they cam 
it. On Friday morning, two men 
went to the , but, on finding it ; returned to 
their com all five of the men by this time being 
much exhausted from thirst and hunger. Saturday 
morning, three of the five famishing men determined 
to make their way back to Carriso Springs, twenty- 
three miles away; the other two men, exhausted, 
determined to wait until assistance could be sent from 
the main party. Monday, about 2 o’clock, one of the 
men who remained behind was found, but died in a few 
minutes afterward. The trail of the other was then 
followed about eight miles, death in some lonely cafion 
undoubtedly being his portion. 
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NuMBER One, Volume Three, of the Art Inter- 
change, a Household Journal, devoted mainly to 
the promotion of the polite Arts in America, is a 
very handsome specimen of typographical art, | 
being printed in two colors. It publishes also | 
with this number, a beautiful-colored lithogra- 
phic design for Decorative Plaque, suggested by | 
one of Tennyson’s poems. To all persons in- | 
terested in art studies the Interchange is a valua- | 
ble assistant. It is published fortnightly at No. | 


140 Nassau street, New York, at $1.50 per year. | 
— 
THis has been the hottest week of the season, | 
the mercury, on Tuesday, reaching 99° in the | 
shade, and on Wednesday 101° in the shade, while 
in the sun it went to 121°. Human nature does 
not usually exert itself very much under such ar| 
enervating influence, and even newspaper men, at | 
such times, will prefer the cool breezes of the sea- 
beach, and the steamboat excursion to pencil- | 
shoving and scissoring. Judging from the crowds | 
that lined the Coney Island beaches from Manhat- | 
tan to Norton’s, that filled every hotel and sea-side 
boarding house, and still crowded every excursion 
steamer and railway train, the principal occupa- 
tion of the average cannot-get-away New Yorker 
during this week has been to go where he could 
escape, for even a few hours, the heat of the | 
scorched and baked houses and pavements of aa! 
city streets: and Manhattan Beach is the place to| 
go to. | 





te 
THE Transactions of the sixth congress of the 


European International Geodetic Association, held 
at Hamburg in September last, have just been pub- | 
lished at Berlin in both French and German. The | 
President of the congress was General Ibanez of | 
Spain, and most European nations, except Eng- | 
land, were representea by delegates; Prof. Hilgard, 
of the Cuast Survey, appearing on behalf of the| 
United States. The convention lasted four days, 
its proceedings consisting in receiving reports of 
the progress of geodetic work in the different | 
countries, in hearing and discussing scientific | 
papers, and (as usual in all conventions) participa- 
ting in excursions tendered by the good people of 
Hamburg. The scientific contribution of the Uni- 
ted States consisted of a letter from C. 8S. Pierce 
detailing his experiments with reversible pendu- 
lums; this is given in English, but its literary ap- | 
pearance is such as to indicate that it was presen- 
ted in German or French and retranslated by some | 
incompetent hand. Such congresses cannot fail to 
be of the greatest value to all countries, as they 
tend to make known the best methods of work, | 
and toso unify it that the results can ultimately be 
satisfactorily compared and combined in the great 
problem of deducing the exact form of the earth. | 
At the next meeting Prof. Hilgard will present a| 
discussion of the influence of the United States | 
Coast Survey measurements on our knowledge of | 
the size of the earth. These measurements em- | 
brace the triangulation from Maine to Georgia and | 
include an arc of 18 degrees length in longitude, 
and 12 in latitude. The general result is already | 
stated that the elements of Clarke will only be 
slightly increased, and that his ellipticity will not 
be sensibly changed. 
eh oe ee ee 


ADVICE TO A NOVICE IN ENGINEERING. 


IL. 
3. A man who has acceptably practiced Survey- 
. ingcan obtain a general knowledge of the several 
branches of Civil Engineering by study of the 
various treatises written upon these branches, by 
engagement as apjrentice with an experienced 








engineer, who will give him theoretical instruc: | such student, eo thoroughly have they heen adver- 


! 


lined, he can study pneumatics, hydraulics, the re- 


perhaps belonging toa different branch of Engi- 
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tised by their publishers in newspapers, catalogues 
circulars, or college lists of text-books. To any. 
however, who may yet be in doubt as to the best 
books to read, we would be pleased to specify a 


tion and practical training, or by taking a special 
advanced course in a technical school, where Civil 
Engineering is thoroughly taught. 

It is presumed that the student is already famil- 
iar with the lower mathematics—arithmetic, few of the more indispensable. 
mensuration, plane trigonometry and elementary | sid a eee ee oda 
outiadiabtes learned the rudiments of natural | AMERICAN 80 TETY OF CIVIL ENGINEERS. 
history and natural philosophy, and cap make line 
drawings; if not, whatever course of training he 
may adopt afterward, he should proceed first to 
acquire what he lacks in either, by study of stand- 
ard text-books on these subjects. He then will 


Notwithstanding that the mercury was still up 
in the nineties at the close of the hottest day of 
the season thus far, a considerable number of en- 
gineers were on hand at the regular meeting of 
the Society, on Wednesday evening, the 9th inst., 





be prepared to take up in succession the at 104 East Twentieth street, where Secretary Bo- 
higher mathematics—algebra, descriptive and | gart, in the thinnest of summer raiment, with all 
analytical geometry, and = calculus—and at) the gas turned low down and a plentiful supply of 


at the same time as he advances, their application 


| fans, was endeavoring to ‘* keep cool.” 
in ** mechanics” to the discussion of laws of mat- | 


Mr. T.. C. 
Clarke, as chairman, called the meeting to order, 
ter and force upon which the theory and practice | and, there being no business to transact, the Sec- 


of Engineering is based. He must, at least, learn | retary read a paper by Prof. De Volson Wood on 
enough of higher mathematics to understand the! «‘ The Flow of Water in Rivers.” 
methods pursued in standard works to establish | 


Referring to the statement of Mr. James B. Fran’ 
rules for practice in certain cases, to intelligently | 


cis, of Lowell, in his paper read befc re the Conven- 
apply these rules in like cases, and in unlike to} tion of the Society at Boston, last year, that the 
himself deduce the proper rule. Without such 
knowledge, he will be obliged to blindly accept 
the conclusions of others, and follow 
paths wherever they may lead; 


water at the bed of a stream gradually rises to the 
surface, as shown by numerous experiments, Prof. 
Wood remarked that, so far as he knows, this was 
can only | the first definite statement of this mode of action 
apply these in cases precisely | in streams of water, He maintained the view that, 
similar, which rarely occur, and of the simi-| at the Boston Convention, he took in regard to the 
larity, frequently, he will be incompetent to judge. | point of maximum velocity in the cross-section of 
Again, time and effort are saved by using the al-|a flowing stream being at a point generally be- 
gebraic and graphic processes ; he who does not | tween the surface and the half-depth of the stream ; 
possess himself of the best means to accomplish his | that gravity would accelerate the descent of the 
work and would succeed in competitive strife, | particles of water, and, together with the motions 
must make up his deficiency in one respect by an| impressed by the mutual actions of the particles, 
increase in others; lacking knowledge, he must] might account for this position of the point of 
maximum velocity. The paper read on Wednes- 
day evening was to consider more in detail some 
of the principles herein involved. 

In reciting the results of experiments upon flow- 
ing streams in canals and rivers from the earliest 
times, as given in well-known treatises on hydrau- 
lics, Prof. Wood referred to one writer (Boileau), 
who, he says, * 
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conclusions 


have stronger native powers, greater energy, more 
concentrated application or ability to work a 
longer time; these he cannot always command, 
and consequently will drop into subordinate posi- 
tions, or at last leave the profession. 

At intervals and as partial relaxation from more 
engrossing studies, he can study the natural 
sciences—botany, geology and mineralogy ; ac- 
quire a rudimentary knowledge of chemist “y, theo- 
retical and applied, including heat, electricity and 
magnetism, and perfect himself in drawing. Asa 
conclusion to the course of instruction thus out- 


‘was satisfied from his experiments 
that the diminution of velocity from the maximurn 
point to the surface could not be attributed to the 
frictional resistance of the air.” Boileau says: 
‘*We must seek for an explanation of this phe- 
nomenon principally in the mutual actions which 
bind the particles to each other, and in the oblique 
and rotary movements among the particles which | 
result from these mutual actions and the unequal 


sistance of materials, and the application of the 
principles he has learned, to the building, main- 
tenance and operation of engineering structures in 
all their variety. velocities of the neighboring particles.” ‘* This 
An adult with a mature mind and trained habits | statement,” says Prof. Wood, ** made a quarter of 
of thought, who will persistently and continuously | a century ago, contains sound philosophy, and 
labor for a fixed purpose, and whose circumstances | furnishes a general explanation of several phe- 
permit him freely to choose, can best acquire the | nomena, the particular reasons for which it is not 
theoretical part of such a course of study by be- | so easy to assign. , For instance, it is not easy to 
coming an advanced student in a Civil Engineering | explain why particular whorls are formed in water, 
school, after careful preparation for the particular | or why they take a particular path; or why the 
standing he will take there upon entering; and | water in a deep stream appears to boil; or why 
the practical part by service with skillful engi- parts of a stream in certain cases flow up stream, 
neers, who are actively engaged in the branch | while the general declivity is down stream, etc.” 
of the profession to be mastered. An earnest,| The path of a particle in a stream of water of 
hard-working student can do much, however, | uniform régime is exceedingly tortuous. The ex- 
to perfect himself in the knowledge of | periments of Mr. Francis show that as those at the 
Civil Engineering, by studying alone, in the inter-| bed of the stream ascend to the surface, so must 
vals of daily practice, and, indeed, whether he be | the contrary action occur with those at the sur- 
school-bred or self-tanght, whatever proficiency | face. We are not dependent, however, upon these 
and advance he makes in his profession at any | experiments for establishing the fact, as the boil- 
stage, will greatly depend upon his careful study | ing on the surface of streams is caused by the rise 
of books and structures. The profession is so wide | of particles from the bottom, which shows also 
in its scope, and its demands upon the Engineer so | that the particles do not move in filaments but. in 
varied in character, that rarely has he to conduct | streams of more or less diameter, or possibly in 
two important works generally alike in plan and | spheres. Similar causes produce lateral move- 


detail; the experience of many is to leave one | ments; the highest water is at that point of the 


completed work and begin another quite dissimilar, | transverse section where the velocity is greatest, 
due to the fact that the lateral pressure of a fluid 
neering. diminishes as its velocity increases; vertical move- 

It is hardly necessary for us to specify a list of ments originate at the bed of the stream: particles 
books which the engineering student should pos-: deflected from their course by any obstructions 
sess or have access tos the standard English and will continue to rise until arrested by the down- 
American authors are presumably familiar toevery ward movement of other bodies of water; the ap- 
| parent, or measured velocity at any point in a 
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stream is the resultant of the velocities of many 
particles; the mutual action of ascending particles 
and the stream itself produces a common velocity. 
Prof. Wood cannot see how the ascending mass 
can account for the maximum velocity being below 
the surface; but gravity accelerates the descending 
particles till they come in contact with slower 
moving water and thus are retarded in their veloc- 
ity. Now, note particularly “‘that for a certain 
fraction of the depth the velocity may—where the 
vertical aciion is not considered—be nearly uni- 
form: hence when the descending mass passes 
through it with a tendency to acceleration, it will 
first impart to the surrounding water an increased 
velocity, and this increAse may be sufficient in 
many cases to cause the velocity below the surface 
to actually exceed the velocity at the surface.” It 
cannot be asserted, however, that the above is the 
chief cause of surface diminution of velocity; lat- 
eral surface movement may be quite as powerful. 
Prof. Wood suggests that a critical study of the | 
results of experiments and observations may con- 
firm or modify these views, and he quotes several. | 
They may explain also such a phenomenon, for 
instance, as why a boat of considerable dimensions 
will float down a stream more rapidly than the ; 


surface water, as shown by the slower action of! 
chips and boards alongside, Prof. Wood explains | 
it as follows: The boat, in floating down stream, 
is partly in the condition of a body moving down | 
an inclined plane, and as such may be considered 

as having a velocity independent of the stream. | 
If the water had no velocity and offered no resist- 
ance (or only a very slight one) the boat might | 
slide down the plane. But the water does actually | 
move although it doesnot go directly down stream. | 


The boat slides (so to speak) down stream, but the |‘ 


particles of water pass from the bed to the surface, | 
and vice versa; also from the side to the centre, | 
and from the centre outward, so that while the | 
boat is taking a direct line down stream, the water | 
in which it is gliding is wandering about, taking | 
comparatively long journeys. Prof. Wood consid- 
ers that the laminar theory (so to speak) is no | 
longer tenable; also ** that the supposed ‘ frictional 
resistances’ between consecutive surfaces will not | 
account for all the varying velocities; also, that | 
these lateral and vertical movements have an im- | 
portant bearing upon the phenemenon of ‘back | 
water’; also, that much of the so-called ‘ frictional 
resistances’ or resistance due to the adhesion be- | 
tween the particles may be explained by these 
movements.” 

The paper was very freely discussed by Messrs. | 
Clarke, Cooper, Yardley and Searles, after which 
the meeting adjourned. 
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Mr. James Gray, for many years superintendent 
of the plate and sheet mills of the Cleveland Roll- 
ing Mill Company, has accepted an offer from J. | 
W. Britton to take charge of the new works of the | 
Britton Iron & Steel Company. 

Civil Engineer B. F. Chandler, who has been for | 
25 vears the engineer at the Kittery Navy Yard, 
Maine, and whose skillful management has | 
brought that yard toa high state of perfection, bas 
been ordered to New London Navy Yard. i 

Max FE. Schmidt, C. E., late Assistant Engi- | 
neer South Pass Jetties, has received an appoint- | 
ment as U. 8. Civil Engineer in the improvement | 
of the mouth of the Red River, under Major Ben- | 
yaurd, of the U. 8. Corps of Engineers. His ad- ; 
dress fora few weeks will be. 235 Michigan ave- | 
nue, Chicago. 

Mr. Jablochkoff, the inventor of the electric | 
candle, was lately presented with a gold medal, on | 
which was this inscription: ‘‘To the worthy, from | 
the Imperial Russian Technical Society.” It was | 


claimed that Mr. Jablochkoff, after many invest’- | of the Norwich & Worcester, the Hartford & New 


gations and experiments, was the first man to | 
find the practical solution of the question of the | 
electric light. - 


| tion of the Canadian trophy. 


| Stages, on horseback, camping out nights, to Fort 


|signed. Purchasing the rolling mill formerly 


| the last-named road. Mr. Harris was also largely 
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Henry Bessemer, the English inventor, has taken interested in the manufacture of the Howe truss 
out 160 patents, almost as many as Edison, and one | bridge, an originator of the Eastern Railroad As. 
of them, his process for making steel, ranks as one | sociation, a stockholder and director of the Chapin 
of the most brilliant inventions of the century. It} Banking & Trust Company, the Springfield Fire 
converts pig-iron into steel in a few minutes, and|& Marine Insurance Company, the Holyoke 
has reduced the price of steel rails from $200 to| Water Power, and the Crocker Manufacturin g 
$30. Ten times as much steel is used in the world |Company of Holyoke. He repeatedly served in 
now as was used prior to 1856. | the Board of Common Council of Springfield, and 

L. M. Haupt, Professor of Civil Engineering in | in the lower branch of the State Legislature. 
the University of Pennsylvania, is erecting asig-| Messrs. Baumann and Lotz, of Chicago, are now 
nal tower on the Welsh Mountain, Lancaster | engaged as architects and engineers, for the design 
County, Pa. These stations are established by the | and erection of the largest grain elevator in that 
United States government for the purpose of ob- city. It will have a capacity of two millions of 
taining more accurate data for a correct meter for | bushels, and 26 elevators therein will be driven by 
ascertaining the correct outline of the Atlantic | an 850 H.-P. engine. The structure is for the firm 
Coast and for determining the general contour of | of Armour, Dole & Co., who endorse thus substan- 
the earth’s surface. tially the acknowledged abilities of their architect 

On Saturday, 12th inst., Mr. D. Ewart, an archi-| and engineer. Mr. Baumann has been engaged 
tect in the Public Works Department, Canada, re- | Since 1864 on the construction of many of the most 
ceived through Mr. Keefer, one of the Canadian | handsome and substantial buildings in Chicago, 
Commissioners, a badge of honor and a letter in- | While Mr. Lotz, who is a member of the American 
forming him that he had been appointed a life | Society of Civil Engineers, has been for the same 
member of the French Academy for services ren- | time engaged in the practice of mechanical engin- 
dered in connection with the Paris Exposition. Mr. jeeting and is now accepted as one of the most 
Ewart superintended the construction and decora- | talented members of that branch of the profession 
in America. We are promised a detailed descrip- 


Mr. Frank Thomson, General Manager Pennsyl- tion of the new elevator for publication, which 


| vania Railroad, and a party of friends, arrived at promise we trust will be faithfully performed in 


Omaha, July 3, in two special cars and went on to due time. 

Salt Lake. Thence their route is to the terminus; William Cramp, one of the oldest and most 
of the Utah Northern Railway, thence by easy | famous ship-builders in this country, died on the 
6th inst., at his cottage, Atlantic City, of ossifica- 
tion of the brain, in the seventy-second year of his 
age. Mr. Cramp was the head of the house of 
Wm. Cramp & Sons. With him were five sons, 
all of whom had been apprentices in his yard. He 
was the first wright to round the stern and sharpen 
the bows of canal-boats, which before his time 
were built square at both ends. Next he became 
famous as a builder of packet ships, because he 
was one of the finest modelers. His works on the 
Delaware were established fifty years ago, and 
were managed by him alone until 1857, when 
he took two of his sons into partnership, and, later, 
three more. In 1860 his wooden ship-building was 
abandoned and his works became busy all during 
the war on iron vessels and monitors. He built 
the iron frigate New Ironsides. In 1872 the four 
steamships of the American line were built at his 
yard. They have been running ever since and have 
proved swift and economical vessels. Recently 
his works turned out the Columbus, which was 
sold for a Russian cruiser. Last year he took the 
contract for altering four vessels for the Russian 
navy, which employed 2,000 men. His last mer- 
chant steamship turned out was the State of Cali- 
fornia, that proved to be one of the fastest ever 
built in this country. The last vessel sent out from 
his yard was the Russian cruiser Zabiaca, which 
was thoyght capable of overtaking any steamship 
on the ocean. She had made seventeen or eight- 
een knots on her trialtrip. Mr. Cramp died in the 
midst of his family. He had eleven children, nine 
of whom are living, and he has had thirty-nine 
grand and great-grand children, He it was who 
named the Delaware River the American Clyde. 
He was a man of large means, public spirited, gen- 
erous, hospitable and popular. 


Ellis; and they will make an extended trip through 
the Yellowstone National Park with pack mules. 
Thence they will proceed by way of Forts Custer 
and Keogh, and come down the Yellowstone River 
in a Mackinaw boat to Fort Buford, where they 
will find their two cars waiting for them, and 
thence will return home, reaching Philadelphia 
about Sept. 1. 


The following salaries are paid officers of the 
Reading Railroad Company and Schuylkill Navi- 
gation Company: Franklin B. Gowen, President 
Reading Railroad, $12,600; S. Bradford, Treasurer, 
$7,200; J. E. Wooten, General Manager, $7,500; 
William Lorentz, Chief Engineer, $5,400; D. J. 
Brown, Secretary, $3,600; George de B. Keim, 
General Solicitor, $4,000; George Eltz, Superin- 
tendent Transportation, $2,700, and six Division 
Superintendents ranging from $1,200 to $2,550. 
Richard Wilkins, Secretary and Treasurer 
Schuylkill Navigation, $2,500; Isaac P. Wilkins, 
Chief Clerk, $1,500; Frederick Fraley, President, 
$1,200; T. C. Zulic, General Superintendent 
Schuylkill Canal, $2,210; G. A. Nichols, President 
Susquehanna, $2,700. 

Mr. J.W. Britton, General Manager of the Plate 
and Sheet Mill for the Cleveland Rolling Mill Com- 
pany during the past eleven years, has recently re- 
known as that of the Standard lron Company, 
situated on the corner of Wason street and the 
Lake Shore & Michigan Southern Railroad, he has 
associated with himself Messrs. Harvey H. Brown, 
Charles and Ralph Hickox, and incorporated under 
the general law, with a capital stock of $100,000, 
the Britton Iron & Steel Company, shares $100 
each. Wednesday, 9th inst., a large force of men 
commenced putting the mill in repair for immedi- 
ate operation. The firm will start the blooming 
and puddle mill next week, and have the whole 
works in operation within two weeks.—Herald. 

Mr. Daniel L. Harris, a prominent citizen of 
Springfield, Mass., died on Friday morning, 11th 


inst., after a lingering illness. He was born in places at disposal a large amount of compressed 
Providence in 1818, and graduated at Wesleyan lieht ee it over ee a 

ener ight hydrocarbons, it becomes saturated with the 
Univ ersity in 1838, a classmate of John G. Saxe. oe bon vapor, and may then be burned just 
He adopted the profession of civil engineer, and lik i 


e ordinary illuminatin Beneath each car, 
was engaged in this capacity in the construction 4 Pune which is filled 


therefore, a long cylinder is 
with felt ataaied with petroleum, A current of 
compressed air entering the cylinder at one end 


at the other is led up to, the roof of 
in lamps.of very elegant con- 
/ 





THE well-known inventor George Westinghouse, 
has aie | a lamp zr pean cars — - 
thinks, willsupersede the ordinary oil lamp. It 
has been tried with satisfaction on the North Brit- 
ish Railway, Scotland, for some time. The princi- 
ple and operation of the contrivance can be easily 
explained. The use of the Westinghouse brake 


Haven, and the Connecticut River roads. In 1844 


he succeeded Chester W. Chapin as President of |) 


the car and 
struction 
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ON ELEMENTARY ENGINEERING EDUCA- | many a mental struggle over quarters and hun- may be due to immaturity of minds or to insuffi- 
TION. | dred-weights (112 Ibs. made a hundred weight), ciency of time spent in preparation, but often 
BY MANSFIELD MFRRIMAN. |ells Flemish and ells English, links and chains, enough, we think, some of the blame must be laid 

Professor in Lehigh University, Bethlehem, Pa. | pipes and tuns, and other unfamiliar and unscien- to the text books themselves. 
tifically connected measures. In the good time 
| coming, say some, when the metric system shall 


a ie a a tat ‘ lif a littl have full sway, these difficulties will be known no 
t ymetry ¢ ro try, ¢ t : . 
ee, © Seegphaaip. cenexeg iderende sre, 4 eee year will be saved out of the 


surveying be added to these the young student ‘ ' ; 
7 — ty . is sd school life of every child. If this be so letus powadavs logarithmic tables in order to save time 
may go forth into the fields and inspire the country ; ; ; ee 5° ; ; 
: : . . ~* | hasten the time, yet let us not be too quick to teach and labor: particularly in calculations involving 
farmers with awe by bis chain and mysterious | ., . . ’ > Pe a : 5 ‘B 
. ay es : . itin the schools. Much of the mental struggle 
compass. His engineering education thus far has : y a i Re lie: the ; ; ; : , 
been elementary, very elementary; he has book over quarters and ells Flemish was, it seems to us the numerical operations very tedious. Now, if 
, a ; ; a mae : now, of a negative character arising from non- the object of thé 
learning enough to make him after much practice ann, . : 
: familiarity with the things themselves. And 
a good surveyor, but not enough to warrant him |_. ase toned ill s , . 
in attaching C. E. to his name, as he too often similar trouble will, perhaps, come with children etrical processes with the greatest accuracy in the 
does, particularly in the very Far West. The stud- | who are trying to learn the new measures, but quickest time, in order to fit him, for instance, for 
Oe : ae a ; who have never seen a meter, aliter ora kilo. g desk 
ies preparatory to surveying form, indeed, but the | ,,. ; Sigpe ’ 
mere rudiments of en vines ring, yet because all the | With the rules and weights before them this diffi- | mechanical computation merely, it can be attained 
others depend upon aoe ei the ianiaite | culty would vanish, and hence it seems that the by teaching him arbitrarily the rules for the solu- 
a ts eee ~ | Boston bureau in furnishing metric equipments tion of 
early training influences his later training, and be- | : : 
? . g . .| forschools is doing a good work. 
cause of the ever-increasing growth of technical | . : . 
: een ale 3 ‘ | The old arithmetic has, of course, its rules 
education, are we justified in turning aside during | |. ar : 
5 ‘ | printed in italics, and morever an analysis or proof 
this warm vacation weather from the flood of | : , . . . 
preceding each rule. We have not much faith in 


literature on machines, hydraulics, geodesy and | . , 
eteihe thet 7 1 oa = f y and | the formal rules and still less in the formal proofs, 
roads, that swarm down upon us fro ery | j . 
— t t . i f aoe ht — ony | for children are not very good reasoners. What 
rter, oO recore a Cw rnts € 2 yi ° ¢ 
es ; — concerning | reasons, for instance, should a boy be required to 


em, er . 5 oa ; 
a th , eal the district school | give for the method of long division, or of square 
ary sc ” a 2 S ‘tse — © y ° “o . 
prety eevee 7 " ; os ; aan ” co os |root? What he mostly needs is proficiency in the 
ve used to c New rland— > | ae 
~— to call itin New England—the three R's use of the methods, and a conviction that they are 


certainly form the fundamental studies. Geogra- ‘correct: the reasons will come gradually as his 
phy is regarded by the children, and really is, a | mind grows more mature. The essential qualifica- 
ere gored ads aan as a relief from the | tions demanded of a computer should not be too 
severity of the other topics and as a temporary far lost sight of in the exercises of the primary 
cultivator of the memory, but which is soon for- | school, nor should the desire to finish with one 
gotten when school days are over. The little his- book in order to take up another be encouraged at 
~~ — taught —v. be considered in the | the expense of thoroughness. Indeed, there are 
light. Writing, not merely the mechanical os some who question whether the modern graded 
es the copy books, but punctice in the €X- | school with its series of five arithmetics produces | 
pression of thoughts - language, ougrt so receive | results at all better than the old log building with 
a great deal of attention, and here the time mis- | its single Daboll. 
applied and misdirected and thrown away in the | f ; oa 
study of grammar might be profitably used. Gram- | The three R's are usually considered finished by | being shortening processes merely, ought not to be 
mar as formerly taught was_a dishonest study, for | the time the boy attains the age of twelve or four- | introduced until all the problems of trigonometry 
the pupil was told that its object was to improve | teen, and when he ” yet too young to read under- | ¢an be quickly and accurately solved without 
his use of language, and he found in later years | standingly and profitably elementary geometry Or them. First, let tables of sines and tangents be 
that the promise had not been fulfilled, that he | algebra. For a year or two then let him try — used, afterward the tables of the logarithms of 
had learned to speak and write correctly by prac- | ual work in the shop or on the farms, and acquire those sines and tangents can be brought forward 
tice and by the example of others, while his | if possible for himself a trade. For experience and employed. This is the more logical method, 
grammatical formule had meanwhile been for- | teaches that the skillful handling of tools brings | and with young students it certainly produces the 
gotten. But in the latest books this reproach has | an education of great value in more ways than best results. 
been in a measure removed. The introductory |°°% At about sixteen algebra may be studied, | The question will now arise as to the proper 
Chapter in Whitney's Essentials of English Geam- throwing a flood of light on the arithmetical | time for introducing the study of logarithms, and 
mar, for instance, tells us, that the study “is by methods so troublesome in the early school days, to form an opinion concerning it we must hold 
no means necessarv in order to correctness of and later geometry may be read. On these sub-| fast to the fact that they are merely an arithmeti- 
speech,” and that “ grammar does not at all make jects there are so many excellent text-books that cal device for abbreviating the common arith- 
rules and law for language.” The reasons given the boy need not go astray, even if studying with-| metical processes. Let the boys then be taught to 
for studying grammar are four, namely: It gives out tuition, provided he go thoroughly, and not | use them early, as soon, indeed, as they finish the 
the mind linguistic capacity for studying the old | too fast. Afterward oo trigonometry and last of the series of arithmetics, and long, of course, 
Anglo-Saxon and other tongues, it gites some idea logarithms, and it is concerning these that we wish | pefore the study of trigonometry is begun. When 
of what speech is, and of its laws, it is a help to | to speak at some length. | algebra is read let the theory be mastered and con- 
the history of man, and it is through the laws of The old American plan, and the one in most stant practice with the tables be encouraged. 
language that we can best study the human mind, Common use even now, for the study of these sub- There would then be no occasion to speak of the 
since language is the organ of the mind. jects was to teach them simultaneously, at least as | subject at all in the text books on trigonometry. 
From an engineering point of view—and we do | far as practical applications were concerned. The Boys would naturally, even if there were no special 
not pretend to speak here from any other—these student rarely used logarithms, except in trigono- | tables, look up the logarithms of their sines and 
reasons seem quite insufficient. We want to de-| metrical exercises, and was often unable to solve | tangents to save themselves time and labor. 
velop in young boys, who are later to study engi- | ttiangles without logarithmic tables. The theory | Considering now for a moment plane trigonom- 
neering, their powers of perception, comparison | Of logarithms, curiously enough, was, and is, placed | etry by itself we observe that as ordinarily pre- 
and decision, to give them a fair command of | in a chapter by itself in the back part of the more | sented in text-books it consists of two very distinct 
figures and the ability to express themselves on advanced text books on algebra. Thus, it often | parts, first the theory and practice of the solution 
paper with some quickness and accuracy. If this | happens that a boy has become familiar with the of triangles, and second the formule expressing 
be attained, we shall not miss the linguistic capa- Use of logarithms, but knows little about their the relations between the functions of one, two or 
city orthe metaphysical acumen that is now claimed theory, or that he has read the theory but can only more angles. The latter is generally very dry for 
by high philological authority to result from the “5¢ them bunglingly. young students, who find it difficult because they 
study of English grammar. To cultivate the The disadvantages of connecting the study of see no practical application for it; and really 
powers of observation and perception, the flowers, logarithms so closely with trigonometry are par- there is little need for its use until spherical tri- 
insects and minerals, furnish a field of inquiry ticularly marked in the case of young boys, who gonometry or analytical geometry is taken ‘up. 
more interesting and more fruitful than-that of | study because they are sent to school rather than Let teachers in high schools then, be not too eager 
verbs and particles. | from love of study or any appreciative comprehen- to make it obligatory upon their students for the 
In looking over lately the old arithmetic studied | sion of its benefits. In those polytechnic schools sake of finishing the book ; far better indeed is it 
in our schoolboy days it was a surprise to find so where these subjects are required for entrance, for those who can go no farther in mathematics to 
much space devoted to weights and measures and examiners are entirely familiar with the crude, be thoroughly grounded in the solution of trian- 
their “‘ reduction ascending” and ‘‘ reduction de- | mixed and inaccurate knowledge exhibited by can- | gles. 
scending.” The old pages call up recollections of | didates of this character. Often indeed thetrouble! As for American tables of logarithms there is a 








The three R’s—reading, ‘riting and ‘rithmetic— 
form the basis of all book education. Later come 


Trigonometry was used and taught more than a 
thousand years before the discovery of the proper- 
ties of logarithms, whose office is merely to abbre 
viate arithmetical operations. All computers use 


triangles are such tables convenient, for here are 


study of these topics be to ren 
der a boy capable of performing certain trigonom- 


in a geodetic cflice where the work is 


triangles and the practical use of the 
tables, excluding theory of every kind. But this 
is not education, which word, as we use it, signi- 
fies a drawing forth or development of the powers 
of the mind. How to do this best in the study of 
trigonometry and logarithms, while acquiring at 
the same time a thorough practical knowledge of 
them, is our present inquiry. 

It will, we think,.be generally admitted that it 
is not well in teaching mathematics to introduce 
abbreviated methods until the methods thus in- 
tended to be abbreviated are themselves under- 
stood with thoroughness. For, if this be done, not 
education but mechanical training is the result. 
And nowhere more than in trigonometry does this 
need to be kept in mind. Yet do we see book af- 
ter book introducing to students sines and tangents 
and never using them for the solution of problems, 
but immediately springing, as it were, over them 
to the so-called logarithmic sines and tangents, 
which they exclusively employ. From the point 
of view adopted above, the logarithmic processes, 
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great deal that can be said in their criticism. The 
school books have six-figure tables, the most incon- 
venient of all for practical calculations. The log- 
arithmic sines and tangents are constructed, says 
almost every author, ‘‘toa radius of 10,000,000,- 
000,” a statement which we hope to live to see 
completely banished : indeed, we hear even now 
that some teachers never allow the index 9 or 8 
to be used, but insist that the actual logarithms 
with their negative indices shall be employed. The 
so-called ‘‘ arithmetical complement,” a device for 
avoiding a simple subtraction by means of two 
other subtractions and an addition, and which 
always is a great stumbling block for beginners, 
we also trust to see soon expunged from all ele- 
mentary text-books. 


CORRESPONDENCE. 


THE METRIC SYSTEM. 





WUERZBURG, Germany, June 27, 1879. 
EpIToR ENGINEERING NEws: 

In correction of a statement in your paper, No. 
28, p. 181, ‘The Metric System,” I wish to say 
that in Switzerland also this system has been, for 
some years, the only standard recognized by 
the government, and therefore the only standard 
used there. As an instance, I would cite the offi- 
cial reports of the Gothard Railway, whose figures 
are given in meters only. 

Respectfully yours, 





F. RINECKER. 





BALTIMORE, July 7, 1879. 
EpITOR ENGINEERING NEWS: 

In your issue of February last is published 
a table showing daily. consumption of water 
in Paris, which has just come under my no- 
tice. In it I observe an error of 100,000 cubic 
meters in the quantity furnished by the Dhuis. It 
should be 18,900™*, not 118,900™", It is a typo- 
graphical error in the original (** Ann. des Ponts et 


Chaussées”), and is not included in the additions, as | 
it has been in your article. I send this in case you | 


think it worth while to make the correction. H. 
DayTon, O., July 14, 1879. 
EDITOR ENGINEERING NEWS : 

In your issue of the 12th inst., “F. P. D.” sug- 
gests to me to change the conditions given in my 
question (in your issue of April 26, 1879,) from 
several loads to one load, and then solve it graphi- 
cally, to convince myself of the correctness of *'C. 
E. G.’s” answer. I object to the change of condi- 
tions given. I want the answer to the question 
from the conditions, or data given. It should have 
been inferred by both ‘“*C. E. G.” and ** F,. P. D.” 
that I attach no importance to the amount of 
droop, for if I had, I would not have been so loose 
in the phraseology used—‘' five or six feet,” but 
would have confined myself to one or the other, 
or to some specific amount. Please read the ques- 
tion carefully, gentlemen, and answer it from the 
data given. Davip HUMFREVILLE. 

FERRYSBURG, Mich., July 10, 1879. 
EDITOR ENGINEERING NEWS : 

I regret that my friend Clarke uses a glass so 
poor or dim that he cannot see things more nearly 
as they are. 

If he had a better one, or would bring the one he 
uses to a better focus, he would see in your issue 
of July 5, where he has made a longer string of 
mistakes, oversights or misapprehensions than can 
often be found in one short chapter. 

He would see that my object in introducing a | 
longer tangent than usual, in the example given, | 
was not to advise the use of long tangents in prac- 
tice, as he says, ‘‘I would have him do,” but the 
better to show the real character of the formula 
under consideration, 

He would see that the developed arc of the par- 
allel is that of a circle having the cotangent of the 


Cot. lat. 42° .. 0.2... 


Log. of correction in miles... .. 
Feét in one mile, 5,280 


Correction in feet, 9,947.6........ ee . log. 
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formula referred to is not that of the desired arc, 
having the cotangent of the latitude for its radius, 
but only an approximation toit. Thisresults from 
the fact that in the equation of the circle the ordi- 
nate depends on the product of two variable fac- 
tors; while, by both the formula of Mr, Clarke and 
Mr. Nichols, the ordinate of the curve is made to 
depend on the product of unity with one variable 
factor. 

This is a distinctive feature of the equation of the 
parabola, so that the curve produced from both 
the formulz is but an approximation to the de- 
sired circular arcs. Indeed, it is purely and 
strictly a parabola and nothing else. Neverthe- 


less, i‘ coincides so nearly with the desired circu- | 


lar are as to have all the precision to be desired 
for distances of 20 to 30 miles. This concession 


} was made in my article of the issue of June 14, 


but with the dull glass used by Mr. C, it was not 


seen. 


Many of the most valuable formule in all the 
range of applied mathematics are but approximate 
in their character—these are of that class. It will 
be observed that the surveyors who have used the 
above formula so successfully, as mentioned by 
Mr. C., were careful to keep their tangents within 
the limits ‘* of 20 to 25 miles.” 

I give below the numerical work of the problem 
under discussion, as by Mr. C.’s formula, which 


will show whether I have * given inaccurate re- 
sults,” to show his ** rule inaccurate:” 


Distance? = (128.682 miles)? ... ......... = log. + 4.219036 

Equatorial R. = 3,962.8 miles........ —_— = { 3.598002 

Normal of lat. 42°" ....... ....s-0sssseeees =“ | 9.999353 

SS SREP pret Spree } .801030 
| 


10,.045563 





3.943948 
275088 
3.722654 


3.997722 


Seater unt areas hos. s See 








Without discussing the propriety of changing 


Thus, instead of assuming a chord, as at present, 


of usually 100 feet, corresponding to one degree, | 
I would assume a portion of the arc, representing | 
| one degree, as the independent variable, and make 
all the other elements of the circle functions of 
this arc, which should remain constant only in its | been made over the stone, very clean sand was 
lineal value. 


An example will best illustrate my meaning: 
Suppose it were desired to compute a table of 


radii for circular curves. Assume 100 units of any 
kind, say feet, on the arc, to represent 1°. Then 
becanse the radius of the arc. when measured | 


, 


Now, because, with a given lineal amount of 


O48 


Thus, a table of radii can be computed with the 


Furthermore, the length of curve multiplied by | 


| 


The engineer's chain of 100 feet, or the surveyor's 


latitude—not the cosine, as he says—for its radius, | chain of 100 links, may be used from the same ta- 


He would see that the carve produced by the 


ble of radii, thus producing curves of different 


t 
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sharpness from the same tables: and, moreover. 
| this scheme is purely decimal in all its features. 
/ It would be impracticable to enumerate all the 
_ advantages of this scheme in a single article, but 
| enough is given here to call attention to the sub- 
ject. Respectfully, H, C, PEARSONs. 





THE CONSTRUCTION AND MAINTENANCE 
OF ROADS.* 
The French, who use the Gellerat roller in Paris, 
specify a maximum weight of 448 lbs. per inch run 
|and a maximum speed of 2.3 miles per hour. The 
|rolling is done by contract (the city furnishing 
| water) at a rate per ton mile varying from 15.26 to 
' 7.63 cents socolliaes to the amount, with an in 
| crease of 14 jn price where the grade exceeds 6 per 
| cent. 
| The thickness of metal rolled varies from 12 
inches on new roads to 2 inches on old. It is main- 
, tained that the work of compacting a cubic yard 
of the same stone is independent of the thickness 
when that varies between 2 and 6 inches and is 
from 2.7 to 3.27 ton miles per cubic yard. 
From a table (p. 308) in the notice ef the objects. 
etc., exhibited by the City of Paris at the Ex- 
| hibition of 1878, it is seen that the mean weight 
per inch run of the steam rollers is 448 and 336 Ibs. 
,and for the horse rollers 263 Ibs. Also that the 
_ton miles necessary to make a square yard of por- 
phyry wheelway, or to compact a cubic yard of the 
/ same metal, are as follows: the mean for the two 
| models of machines weighing 448 lbs. per inch run 
| was, per square yard, with thickness of 3.9 inches, 
0.41 ton miles, while for the roller of 336 Ibs. with 
a thickness of 2.8 inches, 0.234 ton miles were re- 
quired, or 3.78 and 2.99 ton miles per cubic yard 
respectively, and for horse rollers where the thick- 
ness was 2.6 inches, the ton miles required were 
0.194 per square yard and 2.69 per cubic yard. The 
| amounts consolidated per ton per hour are in the 
| following proportions: 467 for the heavy rollers, 
539 for the light rollers, and 297 for the horse 
| roller, and the number of passages of the rollers 
| were 98.5, 75 and 92. 
It appears from these tables that the smaller 
weight is the more advantageous, and that horse 
| rolling is cheaper than steam rolling; it is added, 
| that, on account of their superior celerity, the 


the unit in use in the projection of railroad curves, | steam rollers are almost exclusively employed. 
as Mr. Low suggests in ENGINEERING NEWs of July | t 1 
5, | would suggest a change in the character of the | Be rolled by the different machines. 


independent variable assumed. 


No statement is made as tothe relative wear of 


About 24 per cent. of sand is used for binding. 
| The surface is allowed to wear down until 2 to 6 
| inches of metal is put on. 

Repairs were being made on Boulevard Hauss- 
mann by a 5-inch layer of meuliére, very nicely 
| hand-broken to pass through a 2-1; inch ring, free 
from dirt and small stone; the roller hada weight 

of 360 lbs. per inch. After a few passages had 


| Spread on, which was shortly wet by a hand hose. 

The water was not at first applied in sufficient 
| quantity to flush the sand thoroughly into the in- 
| terstices, but the sand -was just damp enough to 
| pick up the stones. The speed of the roller was 
| thought to be fully 244 miles per hour. The bind- 

ing was not so thoroughly wet as on the Victoria 
| Embankment, nor was the metal rolled as much. 


by the arc of 1°, as unity, is 57°29578, if the meas-| When the street was thrown open to traffic the 
uring arc be 100, we haveonly to remove the | Consolidation was about at the point at which in this 
decimal point of .the above figure two places to 


| country we would commence applying screenings, 


: ° - | stones were picked up by the wheels, and a light 
the right, and we have the radius of a 1° curve = | kick would move the stones from i to 11 feet in 
5,729.578 feet. : 


front of it. 


|. On the Avenue de l’Opera, the centre of which 
arc, the angular value of the same arc will vary eae oe re eeeeeeee eee ere gre” 


1 the same evidences of motion on each other, 


inversely with the radius, we have only to divide mentioned as seen on the Victoria Embankment. 
the above radius by the degree of curvature | 


required to find the corresponding radius—thus : 


In New York City there are, including St. 


Nicholas avenue, 27.99 miles or 921,400 square yards 
{ ° : . 
The radius of a 4° curve would be 5,729.578 + 4 = of steam-rolled Macadam roads, besides the horse 


rolled roads in Central Park and the Twenty-third 


1,482.39 feet. For a 6° curve, it would be 5.729.578 and Twenty-fourth Wards, of which 17.75 miles 
+ 6 = 954.93 feet. For a 30’ curve, it is 5,729.578 | Y 
X 2 = 11,459.15 feet, and for a 20’ curve, it would | They were commenced in 1869, and mostly finished 
be 5,729.578 X 3 = 17,188.78 feet. 


or 718,200 square yards are on Telford foundations. 


in 1876. 
The first had a 5-inch layer of gneiss laid on the 
Telford, on that a5-inch course of trap, both broken 


same facility as a multiplication table, while, by to go through a 21g-inch ring. The trap was and 
the scheme in present use, each radius requires 
the solution of a plane triangle. 


is machine broken, and the screenings, i. e., dust 
and stone that pass through a 1-inch or 14-inch 
aperture, are used for binding. At first it was held 
that these should be used as sparingly as possible, 


the degree of curvature gives the inclination of but experience has shown that the roads wear 
| the consecutive tangents in degrees and decimals 
of a degree ; thus, say, 650 feet on a 2° curve would | 


better and have less loose stones on them when the 
interstices are fully filled with screenings, and the 
size of the stone in the top course is preferably from 1 


give 13° as the angle between the consecutive tan- | to 11g inches. The general —— now is to put on 
gents. 


the stones in two courses when the thickness, com- 
pacted, is 6 inches or more, and roll the first course 
- 


* A paper read hefore thé American Society of Civil Engi- 
a 16, 1879, by Edward P. North, C, E., Member of 
the Society. 
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until it will settle no more, then add the last course, 
and after it has settled, screenings are added, at 
first coarse and then fine, and after thorough rell- 
ing, the whole is puddled by a copious addition of 


water. This is accomplished more thoroughly and 
satisfactorily in hot, dry weather. After the road 
is puddled, 1; to ', inch of screenings are spread 
over it, and after drying an hour or so the traffic 
is turned on. 

For the old style of construction Sixth avenue, 
between One Hundred and Tenth Street and Har- 
lem River, may be taken as a type, having the 
materials and courses 2s above mentioned. It was 
rolled with Avelin;; “: Porter’s 15-ton rollers, of the 
old pattern, in wich the weight is nearly equally 
divided betwen the steering and driving wheels, 
which cover 6 feet, giving a bearing weight of 467 
Ibs. perinch run. As near as can be ascertained, 
24,°, hours, at 1', miles per hour, were occupied in 
rolling 1,000 square yards, giving for the work done 
0. 558ton miles per square yard, 2,246 ton miles 
per cubic yard, and 129.8 trips of the roller over 
the surface. 

Avenue St. Nicholas, which, as mentioned above, 
was made from Roa Hook gravel, had a rubble 
foundation, and it was intended to have 6 inches 
of compact gravel, but the foundation settled so 
that in some instances the gravel is 14 inches thick. 
The practice was to lay the gravel on and wet it 
thoroughly over night. It was rolled the next day 
until the water was forced to the surface. A 15- 
ton roller was employed about 26 hours per 1,000 
square yards, besides some horse rolling. A little 
hard-pan was used for binding. The intention was 
to make a road for fast driving, but the surface 
was as hard as that of a Macadam road, though 
much smoother. 

The data for these two avenues depend on the 
memory of the engineer of the roller, and are ap- 
proximate only. 

The Telford Macadam on Fifth avenue has 8 
inches of Telford, 3 inches of 21-inch trap, 4 
inches of 2-inch trap, 1 inch of “coarse screenings, 
and one-half inch of fine screenings, when com- 
pleted. The wheelway is 40 feet wide between 
curbs, with 4 feet gutters on ‘each side, of trap 
blocks. 

Mr. F. H. Hamlin, for some time Engineer in 
charge of Roads and Streets in New York City, 
to whom I am indebted for these data, intended, 
by the use of the 15 inches of screenings, to have 
the road as smooth and pleasant for tiding as 
Avenue St. Nicholas, without the tendency to mud 
in wet weather. The work was let in two con- 
tracts, at $1.30 and $1.49 per square yard. The 
average time employed setting a squaré yard of 
Telford was 201; minutes. Spreading the stone 
and screenings, per square yard, 1, minutes. 


About 58,§, hours rolling were given per 1,000, 


square yards; and the work done, allowing the 
effective speed to have been 114 miles per hour was 
1.099 ton miles per square yard, and 4.709 ton miles 
er cubic yard of compacted material, if there had 
bene no settlement, but there was an unascertained 
settlement. 

These roads are maintained by spreading very 
thin layers of fine Roa Hook gravel over them and 
watering. The first roads were built with an idea 
that as small a quantity of screenings as possible 
should be used, and in dry weather, the stones 
which become prominent by wear, are liable to 


kick out; the fine gravel prevents this, and by re- | 


taining water, sprinkling is not necessary so often. 


The fact that the travel concentrated near the | 


gutters, where this gravel, by the action of rain, 
becomes thickest, in connection with the demands 
of owners of fast horses, who wished a softer road- 
bed, led Mr. Hamlin to cover one of them with a 
coating three-eighths of an inch thick, consisting of 
three parts of coarse sand and geet of strong 
clay. This has been on the r through two 
winters, and the road-bed is still firm, and it has 
been applied to others. 

Under Mr. Hamlin’s charge the average cost of 
maintaining these roads has been 4-,%, cents per 
7 sant per annum for the labor and material 
of road covering, cleaning and sprinkling, with in- 
cidental repairs and supervision. None of them 
have been resurfaced with broken stone, except- 
ing a portion of the Western Boulevard, the first 
built, and two or three patches of 100 feet or less 
in length, which cost 46 cents per square yard. 


It is very difficult to estimate the traffic on these | 


roads. Ona fine day 3,000 vehicles may pass over 
them, while at other times there may be not more 
than one-tenth of that number. 

In repairing the Southern Boulevard, mentioned 
above, the trep broken to go through a 2-inch ring, 
was laid on 6 inches thick in one course; 38,, 
hours rolling was given per 1,000 square yards. 
Allowing the speed to have been 114 miles per hour, 
the work done on it amounted to 0.859 ton miles 
per square yard and 5.177 ton miles per cubic yard; 
201 trips were made over the surface. The Mac- 
adam was 15 feet wide, and some of the rullin 
was on the shoulders, though probably not enoug 
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to affect the result materially. The work was 
done in July and August, and a little less than 0.6 
cubic feet of water per square yard, (3.5 cubic feet 
per cubic yard) were used in compacting and 
muddling. About one-third screenings were added. 

hose portions of the road that had the most work 
done on them are now in the best form, after 
nearly two years without any care; and generally 
the more thoroughly the trap roads were rolled the 
better dothey wear. 

It should be understood that there was no 
counter on the wheels of the rollers, and the speed 
is the result of estimation, interfering with accur- 
acy in the estimate of the number of ton miles 
performed. The rollers used in the above men- 
tioned works were 15-ton Aveling & Porter's (old 
pattern), and though they are understood to bear 
equally on the driving and steering wheels, the 
writer thought the driving wheels nearly twice as 
effective as the steering wheels. 

The superiority of the American Macadam roads 
is partly due to the greater amount of work put 
upon them; the binding, which 1s of the same hard 
material as the metaling, almost completely fills 
the interstices between the stones and the entire 
mass is thoroughly compacted and nearly homo- 
geneous. It is only while the frost is coming out 
of the road in the spring that the stones wear upon 
one another at all. The process of puddling gives 
a very smooth, hard firm surface, resistant alike to 
wear and the infiltration of water, which is of equal 
advantage to the stability of the foundatien and 
from a sanitary point of view. By the use of the 
sieam roller the stones are compacted with a small 
amount of wear to their angles and an entire free- 
dom from mud and dung, their only weak point 
being that in long-continued dry weather the larger 
stones are apt to get dislodged from the surface, 
some moisture being necessary for the full cohesion 
of the binding. No amountof wet weather unac- 
companied by frost, seems to injure them, unless 
mud works up through the foundation, and their 
imperviousness under the most disadvantageous 
circumstances is illustrated by the practice of Mr. 
Hamlin, as cited above. 

The English roads are rolled less, and the bind- 
ing, though cheaper in cost and in the matter of 
rolling and spreading, is, when thoroughly wet, to 
a great extent an element of weakness to the roads, 
allowing a large part of the wear to be internal, 
and failing to hold the stones from dislodgment, 
either by the wheels of vehicles or the brooms of 
the sweepers, Whendry it can have neither co- 
hesion nor resistance, its use being contined to the 
time it is slightly damp. 

The road. in Paris seemed to be less thoroughly 
compacted than in London, but the binding was 
better, and ifit had been applied dry, after the 
stone was nearly compacted, and only wet at the 
last rolling, it would probably be more effective. 
As it was, the grain of the sand seemed to have 
been broken down during the rolling of the stone, 
and as, hke the English made roads, the stones 
move on one another, it must be still more 
thoroughly ground up. 

The maintenance of roads in Paris is much more 
effective than in Loncon. It consists essentially 
in washing rather than sprinkling them, and 
sweeping the mud and debris of the surface into 
the gutters, where it is washed with a copious flow 
of water, the mud and fine sand going into the 
sewers, the coarser sand being retained for use on 
the streets. Most of the work is done at night and 
in the early hours of the morning. While there is 
on the average (judging from the amount of mud 
relative to the traffic) rather more wear than in 
London, no loose stones were seen on the streets, 
except when newly mended, men apparently bein 
always present with brooms, rammers, aud ont 
to repair any place that showed any signs of weak- 
ness. Onthne Avenue des Champs Elysées, and 
other flint roads, the surface was often swept with 
birch brooms having long and slender twigs. 

In London, the maintenance is neither so con- 
stant or skillful; the roads are watered in dry 
weather, and swept or scraped in wet, with an 
occasional addition of sand and fine gravel. 

There seems to be no accessible accounts of the 
cost of repairs and maintenance in London. W. 8. 
Till, the Borough Surveyor of Birmingham, in one 
of his reports, says: ‘ 
Vestry of St. James, Westminster, informs me that 
the cost of maintaining, etc., the surface of Re- 
gent Street, London, which may be considered one 
of the best Macadamized roads in the Kingdom, 
and in which nearly every description of pavement 
has been tried. is $0.87 per square yard per annum; 
it has, however, been much higher.” It is not 
known whether Regent Street was then steam or 
horse rolled. 

In Paris, the expense of maintenance had reached 
on some of the streets 16 francs per square meter 
($2.57 per square vard) per annum, and it was -re- 
solved to pave all but the middle 23 feet, in streets 
48 feet wide, and to pave narrow streets and gut- 
ters, and in 1871 it was resolved to pave streets 


. Howell, Surveyor to the | 
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where the annual expense of maintenance was over 
48 cents per square yard, excepting those avenues 
which are used by carriages of luxury. This, how 
ever, was not fully carried out. 

Many adverse criticisms are made on Macadam 
roads by parties who judge of their value mainly 
from reading statements regarding European Mac- 
adam. A well made trap road, when property 
watered and maintained, is, after an earth road, 
the pleasantest and safest road known. In this 
locality a road 15 feet wide would give suburban 
residents the same easy access to their railroad 
stations in the worst winter weather as in summer. 
And for streets of residence, where the inhabitants 
would keep then free from garbage, both for quiet, 
safety to horses, and on sanitary grounds, they are 
preferable to the ordinary paving. ; 

It is possible that with thoroughly compacted 
and bound roads, the English and French engi- 
neers would look with more favor on Telford 
foundations, for with the roads we make, the wear 
between the Macadam and Telford must be very 
slight, the pressure of a wheel being spread over a 
large surface. They are preferred here because 
they give an equal depth of foundation mere 
cheaply than with broken stone, and as in this 
country municipal appointments of engineers are 
sometimes influenced by political considerations, 
the general desire to build solidly 
possible. 

One objection that may be urged against the Tel- 
ford foundation is the fact that it does not have a 
solid bearing on the earth road-bed, and when the 
road is worn thin the spaces between the stones 
muy become filled with water and mud, which will 
work through the foundation into the broken stone, 
hurrying the disintegration of the road. 

The English engineers often use ** hard core,” a 
mixture of brick rubbish, old plastering and broken 
stone, on a clay soil, to prevent the mud working 
into the metaling. 

This result was accomplished by the use of six to 
eight inches of fine sand on Mott avenue, New 
York, which was built at the joint expense of the 
City and private parties. The regulation of the 
surface required a maximum cut of two and a half 
feet and a fill of four feet; the soil was a heavy loam, 
thoroughly saturated by the fall rains, evhich con 
tinued until the work was completed, and it was 
desirable to Macadamize it immediately. Rough 
gneiss rock was placed on the layer of sand and 
rolled to an even surface, with a thickness of about 
eight inches, and on that a scant six inches of loose 
2-inch trap, to which thirty per cent. of screenings 
were added. The bottom was very treacherous; 
on about half the road it was not safe to stop the 
roller, which broke through in two instances in 
spite of the care exercised. Nor could the road be 
rolled long in one place; but as soon as the sur- 
face began to weave in front of the roller it was 
given a rest, and the roller taken to another part of 
the road. In spite of this the road was compacted 
and the surface puddled satisfactorily, except in 
one or two small patches. It has stood the freez- 
ing and thawing of two winters without receiving 
or requiring any attention. 

It is held that the success of this operation, so 
contrary to the teachings of the books, was due to 
the layer of fine sand being impervious to the mud, 
which without it would have been over the top 
of the Macadam a long time before it was puddled. 

The deductions of the French engineers from 
the table already cited :hould have been 
strengthened or modified by a statement of the 
wear of the different work done. And their prin- 
ciples of road construction are dissented from, 
because the writer believes that the horse-roller 
made road does not differ so much (after both are 
compacted) in wearing value from the road speci- 
fied by Macadam as it does from the road prop- 
erly made by a steam roller; that all binding should 
be fully as hard as the stone, and that the better 
road is made with the heavier roller per inch run, 
as far as his experience has gone, i. e., up to 460 
pounds. And, in addition, that up to that weight 
the ton miles rather than the load should be altered 
on account of the greater or less hardness of the 
rock employed for road construction. 

It is believed that no one who has used the two 
styles of 2-ton rollers mentioned, viz., 3 feet and 
6 feet long, doubts that the 3 feet roller will do 
better work than can be accomplished by the 6 
feet roller without loading. 

Under the writer's direction the same quality of 
syenitic gneiss mentioned on page 220 ante was rolled 
with a 15-ton steam roller, with binding of the 
same quality in both cases. There were only about 
200 oubte yards of it, and on account of the traffic 
passing, it was impossible to keep an exact account 
of the work done, but the road is very satisfactory, 
and from it the writer thinks that a few passages 
of the steam roller over the horse rolled road would 
add materially to its life, besides greatly reducing 
the number of loose stones on its surface. 

Some refuse Westchester marble (a very soft 
rock) was delivered on some of the roads at about 
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25 cents per cubic yard, and hand broken in place 
at the rate of about 1 cubic yard per hour. A 
portion was rolled before any traffic went over it, 
some after about two weeks of traffic and some 
after six weeks; of the rest, part was horse rolled 
and part compacted by wheels; the quality of the 
stone, traffic, etc., were verv nearly the same; 
that not rolled by the steam roller soon wore into 
holes; the first mentioned is, after standing two 
winters, in very fair surface; the others decreasing 
in the order in which they are mentioned. This 
difference is so noticable that anyone could pick 
out their sequence as mentioned. 

Shortly before this, however, the writer very 
nearly made a mush of some micaceous gneiss in 
trying to reduce the crown of a road covered with 
it. 

Late in tne fall a portion of the Southern Boule- 
vard was repaired with 2-inch trap, screenings, and 
a 2-ton horse roller. After the metal was com- 
pacted a thin coat of clay hard-pan was added, 
which froze solidly that night, and a day or two 
after was covered with snow which stayed on till 
spring, thus giving it the most favorable surround- 
ings possible. In the summer there was but little 
difference between it and the steam rolled part; 
but by fall it had commenced to deteriorate, and 








now its surface is but little better than that made 
seven years before. 

Both the English and French prefer hand-broken 
stones for Macadam. An experienced breaker 
will make better shaped stones than any crusher 


can, and hand breaking would afford employment. 


to labor. The hand-broken stones mentioned 
above were delivered by contractors at $2.00 per 
cubic yard; the men who broke receiving on an 
average 821, cents per yard. Oneman was thought 
to have broken at the rate of 4.5 cubic yards per 
day; about 6 to average 2!3 yards or more. They 


stood, using hammers weighing 1°; to 2 pounds, 


on very flexible handJes. The average of all who | 


worked could not have been much over 1 yard per 
day. 

On the other hand, there is not enough fine 
stone for binding, what there is, is full of dirt, and 
machine breaking is cheaper; the cost of crushing 
trap with a Blake crusher, after it is sledged, being 
understood to be less than 70 cents. 

The crown or transverse section of aroad should 
depend on so many different considerations that no 
general rule can be drawn for it. With Macadam : 
made from hard material, the less crown, on many 
accounts, the better, as the surface is benefited by 
being kept damp. In narrow wheelways, partic- 
ularly, an excessive crown throws all the traffic, 
as much as possible, in one line, whatever the | 
material may be. On the other hand, in curbed 
streets, if the road is to flat, the heavy traffic tends 
to concentrate near the gutters. The crowns 
given to dirt roads are intended to drain off the 
water, but the longitudinal ruts soon defeat that | 
object. 


Transverse profiles of the Western Boulevard and 


Sixth avenue, New York City, are shown. On the | better class of pave 
former, though the transverse slope is so slight, it| ches of hard core, 9 inches of concrete, and 2 in- | 
is perceptible to a person riding ina vehicle with | ches of sand. Col. Ha 
1 ongitudinal seats, but is not noticable when on a' gravel, puts down 9 to 18 inches broken stone, or 
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transverse seat. The cross section of Sixth avenue 
shows the surface as the road was constructed b 
M. A. Kellogg, Engineer, in 1872 and 1873, wit 
the crown at thesame height asthe top of the curb 
stones, and the figures above the dotted line join- 
ing the curbs show the average distance of the 
surface below street line, as found by careful 
levels taken this spring between 123d and 124th 
streets, a point where no broken stone had been 
added, the wear at the crown being 0.15 foot, or 
about '; inch per year. The road is not too flat, 
as it now stands, to shed the rain fall. 

The amount of water the writer found necessary 
to keep earth or Macadam roads from becoming 
dusty, was, for a well-maintained earth road, at 
the rate of 71.3 cubic feet per 1,000 square yards, 
applied twice a day, or say 143 cubic feet per day. 
In very hot or breezy weather this was not quite 
enough. 

On the Telford roads of this city, 25 cubic feet. 
applied four times a day, are necessary per 1,000 
square yards, say 100 cubic feet per day. One 
water cart, holding 79 cubic feet, waters 35,000 


square yards four times a day, keeping it free from | which 


dust, except during windy weather. 


WESTERN BOULEVARD. 
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pipes about 6!, feet long, each end supported on 
castors and connected with leather or rubber coup- 
lings; the working end being a piece of rubber 
hose. Its cost is one-half that of watering by carts 
holding 46 cubic feet. 


STONE PAVEMENTS. 

The city of New York is largely paved with the 
Belgian pavement, @. e., truncated pyramids of trap 
set in coarse sand. The sand soon becomes satu- 
rated with the water and the mud of the streets, 
and the blocks working under the traffic become 
rounded. It is impossible to keep such pave- 
ments in fair surface, and they are about as bad | 
sanitarily as pavements can be. 

The pavements now laid are of granite or trap 


| blocks, 4 inches wide, 6 inches deep, and 8 to 12) 


inches long. They have parallel sides, and are! 
laid in sand, probably forming the most efficient | 
pavement for the cost ($1.91 per square yard) to be | 
found anywhere. The open joints filled only | 
with sand are objectionable, however, as forming 
receptacles for street mud and water. 

The Guidet pavement laid in Broadway, with a 
foundation of concrete, has lasted very well, its in- | 


‘creased wear probably compensating for the ad- | 


ditional cost of the concrete foundation. 
In Paris, the new pavements are of Gris, a hard 
sandstone, which is neatly dressed in blocks, 4 to5 


| inches square, and laid either in sand or mortar, ; 


and porphyry, about 4 inches wide, 6 inches deep, 


| and 8 inches long, generally laid in mortar. 


The best granite pavements are found in Eng- | 


,land. In London, where the soil is clay, the usual | 
| practice isto lay a foundation course of “hard | 
| core” which is well compacted by rolling, etc., and | 


the stones are set on this in 2 inches of sand. The) 


| 


ments, on clay, have 3 to 6 in-| 





ywood, where soil is sand or 
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9 inches of concrete, saying that there is little dif- 
ference in the stability of the two foundations, but 
the concrete is apt to be replaced ina more satis- 
factory condition when the street has been opened. 

In all the better class of London pavements, the 
sets are 3 inches wide, neatly split out with paralle| 
sides and set in blue lias lime grout. Aberdeen 
granite being chosen in preference to harder vari- 
eties, as it wears rough. Though Col. Haywood de- 
termined that the duration of the same stone varicd 
directly with their size, these narrow sets are pre- 
ferred, as making a smoother road, affording a 
better foothold for horses, and increasing the quiet- 
ness and general comfort. The practice is to take 
up the sets when their surfaces become rounded, 
and redress them, after which they are relaid in 
streets of secondary traffic. The spalls are useful 
for foundations and Macadam. Col. Haywood es- 
timates the total life of such paving stone to be 29 
years. 

In Liverpool, Geo. F. Deacon prefers the Welch 
traps and granites, which are rather harder than 
our trap. The vement of North John street, 

ie a traffic of 4,000 vehicles, averaging 3 


| tons each, per day, is of trap blocks, neatly split 
In Paris about 27 per cent. of the surface is | 14 


watered by hand hose. These are made of iron | 


out, with parallel sides, 6 inches deep and 314 x31 4 
inches on the face, set on 10 inches of concrete, 
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the joints are filled with gravel, about the size ofa 
pea, free from sand, and then run with coal tar 
pitch. It had been paved very close, and the sets 
were so firmly held in place that there was hardly 
any rounding of the surface last winter, though it 
was laid in 1872. The surface was admirable, and 
shows very slight wear, and on sanitary grounds, 
it is probably unequaled by any other pavement 
except compressed asphalt, for there can be no 
percolation of the surface water. The only signs 
of failure shown by this pavement, are where the 
boiler of the ‘*‘ Montana,” weighing with its 4- 
wheeled truck 59 tons, sed over it, crushing some 
of the sets, and showing that stones 3144 inches 
square on the face, are not large enough to stand 
loads of 15 tons per wheel. 
(TO BE CONTINUED.) 
———_____. 00-00 Ga 
RATES OF WAGES OBTAINING AT PRESENT 
IN MONTREAL. 
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Roofers, Tin, no settled wages; scarcely any business. 
A PROPOSAL to use compressed air instead of gun- 
owder for blasting in mines has been brought 
orward in England. aa is to employ air at 
a pressure of upward of 8,000 pounds to the square 
inch. Itsprobable success is indicated the re- 
sult of some tests made in the Wigan col- 
lieries.—Cleveland , July 10. 











Juty 19, 1879. 





THE 








NASHVILLE (TENN.) PUMPING EN- 
GINES. 





Most of the day Sunday and all Monday fore- 
noon was spent by Messrs. Worthen and Lane in 
the final expert test of the new water-works engine. 
The test was commenced on Friday morning and 
completed at 1 o’clock Monday, and has proved the 
engines to be a perfect success. On account of the 
exceedingly low stage of the river—only 11 inches 
below low-water mark—and the extreme heat—the 
water being at 88° to 90° Fahr. at all times dur- 
ing the test, the builders of the engine labored 
under many ‘disadvantages. At the request of 
some fifty persons who were at the water-works 
Sunday afternoon, the water was thrown over the 
top of the stand-pipe and presented a beautiful ap- 
pearance, falling from its top—275 feet above low- 
water mark. 

As soon as the test was completed, the engineers 
notified a member of the Water-Works Committee 
that they would have the report ready that after- 
noon, and a meeting of the commission and com- 
mittee was held at 41g p. m. Monday. There were 
present Mayor Kercheval, Messrs. Tucker, Porter, 
Towels, Perry, Lusk, Kuhn, Moore, Superintendent 
Wyatt, City Engineer Foster, Treasurer Nelson, 
John C. Dean, one of the manufacturers of the 
engine, and Messrs. Lane and Worthen, the expert 
engineers. 

e report of the experts was read by Mr. Lane, 
and received, a copy ordered to be filed with the 
Recorder and spread upon the minutes of the com- 
mission. 

The report is as follows : 

THE DEAN ENGINES. 

To the Mayor and City Council of Nashville— 
Gentlemen : Agreeably to your request, and hav- 
ing been furnished by you with the contract with 
Messrs. Dean Bros., we have made the requisite 
test to determine whether the pumping engines 
furnished by these parties comply with the pro- 
visions of the contract. 

Under our direction a weir has been put in the 
reservoir to determine the capacity of the pumps 
and measures arranged to ascettain the quantity 
of water evaporated by the boilers and the quality 
of the steam. In addition, all necessary tests and 
checks have been employed to secure accuracy 
of results. 

The preparations having been completed we 
commenced our experiments with the river or 
north engine, July 11, at 11 a. m., and closed at 
11 p. m., and on the 12th we tested the south en- 
gine during the same hours. The first six hours 
in each test was for a delivery into the reservoir, 
but the last six hours was under stand-pipe press- 
ure. Both days water was forced over the top of 
the stand-pipe. On the 13th the north engine de- 
livered for about two hours at the reservoir, and 
for about six hours intothe city under a stand-pipe 
pressure of from 80 to 90 pounds on the upper 
water gauge. 

On the 14th the south engine was tested by de- 
livering into the city under similar stand-pipe pres- 
sure. 

Having completed the test, we now respectfully 
report that, agreeably to the terms of the contract, 
the delivery of the north engine for twelve hours 
was at the rate of 4,96:,000 gallons per twenty- 
four hours, and the duty was 61,394,000 pounds 
feet per 100 pounds of coal thrown on the grates. 

That the delivery of the south engine was at the 
rate of 5,063,800 gallons per twenty-four hours, and 
the duty 63,¢59,000 pounds feet per 100 pounds of 
coal thrown on the grates. 

We have also compared the machines in detail 
with the requirements, and we find that the pump- 
ing engines furnished by Messrs. Dean Bros., com- 
ply with the contract, although the capacity of 
the north engine, as shown above, is a trifle below 


the specitied rate of 5,000,000 ; as there were many | 


hours during test in which this was exceeded. 

We have been requested to give an opinion as to 
the durability of these pumping engines. They 
were designed to give a fairaverage duty at a very 
low first cost. 


tention to their workings under the stand-pipe 


pressure to which they will be incident ; they have | 
exhibited no signs of weakness in their parts and : 


work with _— quietness. The parts are well 
proportioned, and we see no reason why they should 
not for many years prove good and serviceable ma- 
chines. It was observed during the trials of the 
lith and 12th inst. that owing to the low stage 
of the river and the high temperature of the water 
that the vacuums in both engines were somewhat 
unsteady, and from the same cause a portion of the 
injection had to be taken from the rising main. It 
was, therefore, thought advisable to try the en- 
gines as nost-condensing, and for the purpose, the 
valves in the air-pumps were removed and the 
steam was permitted to exhaust freely through the 
waste-water pipe leading from the hot well. 

The north engine was tried under these condi- 


We have given particular at- 
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tions on the 13th, and the south engine on the 
14th. The results have been so satisfactory to us 
in the quietness of action of the engines and econ- 
omy of working that we should advise that they 
be so run, when the same conditions of the river 
obtain as at present. It may be observed here that 
had the river been higher and the water cooler, 
the engines run as on the 11th and 12th inst. 
would have given higher results and duties. 

By request we haye looked at your present system 
of pipe distribution, and find it to be like all old 
systems inaugurated when the necessities of house- 
hold and industrial economies were much less 
than at present—very deficient in the size of its 
mains, and it would be profitable investment to 
remodify the system by increasing sizes and by 
supplementary mains. Respectfully submitted, 

Wa. E. WorTHEN, 
Moses LANE. 
ee 


MECHANICAL ENGINEERING. 


A NUMBER of iron cars, intended for service in 
nines in Arizona, have just been completed at the 
Allegheny Car Works. 


THE Indianapolis (Ind.) Rolling Mill Company 

crowded with work, and was obliged re- 
cently to decline filling an order for 4,000 tons of 
iron rails, 


— American, 


is 


In 1872, England produced 410,000 tons of Besse- 
mer steel, and the United States 120,000 tons. 
Since then there has been a steady increase from 
year to year, but the increase has been much more 
rapid in the United States than in England, and 
last year the total production@in England was 
808,000 tons, and in the United States 732.000 
tons. 


— oe > 22a - 


FOREIGN INTELLIGENCE. 


A company has been formed for the construction and 
working of tramways, or street railways, in the princi 
val cities of Germany. It begins with Hanover and 
dresden, 


Romr, June 30.—After two months’ debates, the 
Italian Chamber of Deputies has approved the minis- 
terial railway bill, which provides for the construction 
of 6,020 kilometers of railways within twenty-one 
years, at an annual expenditure of £2,400,000. 


The cost of excavating the canal through which the 
waters of the Mediterranean are to flow from the Gulf 
of Gabes into the so-called ‘‘ Chotts,” and so convert the 
desert region to the south of Algeria and Tunis into a 
vast inland sea, will not, it is estimated by M. Roudaire, 
under whose supervision the preliminary surveys lately 
made have been carried out, exceed $4,000,000. It is 
only necessary to cut through the narrow isthmus sepa 
rating the head of the Gulf of Gabes from the extremity 
of the Chott El-Djerid. 


The agreement of the Eastern Telegraph Company 
with the representatives of the British Government re- 
quires the construction of a telegraph line from Dur- 
ban, in Natal, to Delagoa Bay, thence to Mozambique, 
Zanzibar and Aden, to be opened to Zanzibar by July 31 
and to Aden by Dec. 31. The government is to pay an 
annual subsidy of £35,000 for twenty years, and is to 

| have an official director on the boards of the companies. 

| Rates are to be limited to 5 shillings a word between 
Durban and Aden, and to 3 shillings 9 pence between 
Aden and London. 


A trial has been made of the new 100-ton gun at 
Woolwich. This gun is 36 feet in length, and the bore, 

| which basa calibre of 1734 inches, increasing to 19', 
inches in the powder chainber, is 33 feet in length. At 
the muzzle the thickness of metal is only about 5 
| inches, but at the breach the metal is 2 feet 5 inches 
‘through, making the maximum diameter 6 feet 6 
|inches. The cartridge consisted of 440 pcunds of cube 
| powder, and occupied 5 feet of the bore, and above the 


_ cartridge was the 2,010 pound projectile, which was 2} 
| feet 8 inches long. The speed of the shot was 1,500 | 


feet per second. 





GENERAL INTELLIGENCE. 
G2" We solicit and are always 
columns a ny items of interest tha 


ponee to publish in these 
may be furnished us. 


GAS AND WATER. 


Coatsville (Pa.) Gas Works are to be improved by sub- 
' stituting clay for iron retorts. 


It is estimated that turbine water-wheels have, since 
' their invention, saved the country over $300,000,000 in 
the one single ite:n of fuel 


The electric light has been introduced in the Nevada | 


silver mines. It enables the miners to work with as 
much facility as if they had the use of sunlight. 


The Elyria (O.) Water-Works are being rapidly con- 


structed, and will probably be in working order by the 
Ist of October. The tower, which is to eighty feet 
high, omawis a reservoir eighteen feet high by thirty 
feet in diameter, is well under way. 

The Geo. F. Blake Manufacturing Company have just 
been awarded a contract for two duplex pumping en- 
gines of large ey, in connection with s addi- 

, tional water supply o Louisville, Ky. The contract is to 


: be filled and the engines placed in position at the{earliest . 


| possible date. 
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Dayton authorities are turning attention to the drink: 
ing water of that city, seeming to have concluded that 
enough of their citizens still drink water to make it of 
consequence to get thé article a little purer than they 
have fad it. A communication from the Board of 
Health to the Council, Friday evening, Lith inst., 
**shows a most shocking condition of affairs. The aque- 
duct with which the city is supplied with water in case 
the reservoir becomes low is filled with putrid animal 
matter and filthy substances. Its banks have become 
a dumping ground for the city refuse ant adjacent 
slaughter houses are drained in the stream,” says a 
special from that city; consequently steps were taken for 
reform in this direction 


Philadelphians may compla‘n that their water is not 
so pure as it might be, but when the enormeus waste 
from pavement-washing is taken into consideration 1t 
will be admitted that the supply is abundant. But in 
this city there is an unpleasant deficiency at the reser- 
voirs, and though no inconvenience is suffered by our 
residents, so faras the use of water for domestic purposes 
is concerned, the fact remains that the gutters have not 
been cleared from the hydrants fora long time, and it is 
not likely that they will be. The matter has been 
called to the attention of the Board of Health, but under 
existing circumstances it is difficulh to see what can be 
done to remedy the evil. Water is needed for the streets, 
but it cannot be spared.— Press. 

Probably no city in the world has a more thoroughly 
built system of water supply than Boston will have when 
the Sudbury river system shail have been completed. 
Lake Cochituate, Sudbury river and Faron Pond are 
each able to afford a sufficient supply of the ever need 
ful element, and either two, or all three, may be drawn 
upon at pleasure. In case either aqueduct gives out the 
water may be turned into the other, so that no dimim 
tion of service neec be noticed in the city. The new 
basins, dams and aqueduct are fine specimens of engi 
neering skill, the several superstructures are ornaments 
to the villages in which they lie, and, best of all, the 
water for the conduct of which the new works have been 
constructed at such great expense, is unexcelled by any 
water on the globe. 


City Engineer Williams was asked this morning (12th) 
concerning the water supply of the city, and said there 
was no immediate danger of any shortage in the supply, 
the only thing that would precipitate that catastrophe 
would be the breaking down of one or more of the 
pumping-engires and the continued waste of water in a 
reckless manner by the people. The best way. he 
thought, to counteract this unnecessary waste would be 
to put meters in and make people pay for what they 
use. When it comes to paying for the supply used by 
them, they will then realize the quantity wasted, and 
stop it. He said there ought to be a minimum frontage 
rate used with the meter rates, and that in no case 
should the tax be lower than that rate. He thirks that 
inside of two or, at farthest, three years the city will 
have to build new pumping works, but before the ex 
piration of that time there will be no danger of any lack 
of water if ordinary care is used. Superintendent Lar- 
rabee, of the Water Department, was asked about it. 
and he said the problem how to avoid this waste of 
water had been a serious one to all cities, and much 
thought and consideration had been given to the solving 
of it. The meter system would stop the waste about as 
quick as any method, but there were 60,000 direct 
connections alone, not speaking of indirect ones, and it 
would require an immense outlay to supply meters 
needed. ihe estimated that %1,000,000 at least would 
be the cost of a universal introduction of the meter sys- 
tem. Its introduction would involve a change of rates, 
In the heart of the city a number of meters are now in 
use, but they do not pay as well as the present system, 
for a building which would pay about #10 water tax 
without a meter brings in an income of only about $4 
when one is in use.—Chicago Evening Journal 


The Nashville (Tenn.) Water-Works Committee held 
a meeting on the afternoon of the 12th inst. 

Mr. Lusk presented the following preamble and reso 
lutions; the preamble was struck out and the resolutions 
adopted. 


Whereas, citizens residing in the higher portions of 
the city are unable to obtain the necessary amount of 
water for cooking purposes, and 


Whereas, it is beiieved that a stand-pipe 


q r yressure 
turned upon the city will force a full and somel 


ete sup- 


| ply of water to all parts of the city, and satisfy the de- 


mands of our citizens ; and 


Whereas, an idea prevails in the minds of some of the 
officers in charge of the Water-works Department, that 


a full stand-pipe pressure upon the city will burst many 
if not all the pipes, and 


Whereas, it is believed by[the Water-Works Commit- 


: tee that the sole intention of building said stand-pipe 


was to enable the citizensin the higher portions of the 
city to obtain an ample supply of water; and, 

Vhereas, said intention and purpose are about to be 
defeated by the influence an vice of some over- 


| prudent and timid officers of the corporation; and, 


Whereas, it is believed by this committee that it 
would be better to burst every water pipe in the city 
rather than fail to supply our citizens with an ample 
amount of water, after so large an expenditure of 
money for the water-works improvements and so many 
promises made as to what “the new stand-pipe would 
do:” therefore, be it 

Resolved, by this committee, That the gentlemen now 
conducting the experimental test of the Dean engines 
be and they are hereby respectfully requested to give to 
the citizens of Nashville, at such time as will best suit 
their convenience and least interfere with the plan of 
their test of said engines, a full stand-pipe pressure 
upon the pipes leading from the reservoir to the city; 
that is to say, they are requested to run said engines 
with steam power sufficient to force the water to the 


‘ top of the stand-pipe, opening at the same time all valves 
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leading from the reservoir to the city, so as to force the 
water through said pipes to the highest possible point, 
regardless of the bursting of the pipes by said pressure; 
vaid stand-pipe pressure to remain upon the city at least 
fi ‘teen consecutive hours, 

Be it further Resolved, That no officer of the corpora- 
ton shall interfere or attempt to prevent the full and 
literal execution of the foregoing resolution. 

Be it further resolved, that the secretary of this com 
mittee transmit a copy of these resolutions to Messrs. 
Lane & Worthen. 

A copy of the resolutions was immediately taken to 
the water-works by Messrs. Lusk and Kuhn, where the 
test was going on, with some five hundred persons in at- 
cndance, 

In accordance with the resolution, the valves were 
opened, and about six o'clock the amount of steam ne- 
cessary to throw water to the top of the stand-pipe 
turned on, and persons living in the higher portions of 
the city report to the American that they received fron 
their hydrants a bold stream of water. During vester- 
day the water was frequently thrown over the top of 
the stand-pipe. 

The adoption of the resolution was thought necessary, 
from the fact that Superintendent Wyatt believed a 
full pressure would cause a number of water-pipes in 
the city to burst. 

There now seems to be no doubt in the minds of the 
city officials that the engines will be accepted.—Ameri 
erm. 
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A company has been formed in Longwood, Fla., of 
which E. W. Henck, C. E., formerly of Boston, is Presi- 
dent, styled the South Florida Railroad Company. It 
proposes to build a railroad from a point on the St. 
Johns River, in Orange County, Fla., through or into 
the counties of Orange, Polk and Manates, in said State, 
to a point on Charlotte Harbor, in Manates County. 
Length, about 144 miles. 


Articles of incorporation have been filed in Sangamon 
County, Ill., fora company to build and operate a road 
from a point on the Indianapolis, Decatur Springfield 
Railroad in Macon County tosome point on the Chicago 
& Alton Railroad at or near Rood House, Morgan 
County ; capital stock, $600,000. It is understood that 
work wiil commence on this connecting link in the Chi- 
cago & Alton interest at once at both ends of the con- 
templated line, the right of way having been secured ‘ 
from Decatur to Rood House. 


The narrowest gauge and cheapest railway as yet 
brought out is that of D. B. James, Visalia, Cal. Two 
stout bars of wood, so laid as to leave a groove between 
them, form the track. On this track a wheel with a 
bulge in the middle of its periphery that fits the groove 
is used, the wheel having a broad flange at each side of 
the bulge. One of these wheels placed at each end of 
a plank forms the car. It is alleged that twelve miles 
an hour can be got out of a wooden railway of this con- 
struction, and that its carrying capacity is very great. 
The cost is estimated at $1,000 a mile. 


JuLy 19, 1879, 


the Treasury that the maximum depth required by the 
Jetty act, namely, thirty feet, has been secured through 
the jetties. After four years of labor the Mississippi 1s, 
therefore, fully opened to the commerce of the world, 


General Fremont’s scheme for turning the waters of 
the Colorado into the great desert basin of California 
and Arizona, and thus making of that arid waste an in 
land sea, is held by good engineers to be almost insan 
ly visionary. General Stoneman says : “ It would tak: 
ariver 1, feet wide and 10 teet deep, running at th: 
rate of 5 miles per hour, 200 years to fill the basin, ani 
after it was filled it would require a river 250 feet wid 
10 feet deep, and running at the rate of 5 miles an hour 
to compensate for evaporation.” If this estimate is co: 
rect the volume of the Colorado would prove insufficient 
to moisten the sand of this treeless expanse. 


State Engineer Horatio Seymour, Jr.; E. Sweet, en- 
gineer of the Eastern Division of the Erie canal: Thomas 
Evershed, engineer of the Western Division; John Bis 
good, resident engineer at Rochester; W. 8S. Lasher, 
resident engineer at Albany, and W. H. Odell, civil en- 
gineer, of Yonkers, N. Y., are making a through trip on 
the steam canal boat Emma from Buffalo to New York 
citv. The Emma is loaded with a cargo of wheat, and 
will shove an ordinary canal boat ahead of her on the 
trip. The journey is made for the purpose of deter- 
mining the economy of steam as applied to canal boats, 
and to ascertain whether it can be applied to canal navi- 
gation with success. 
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The Keystone yey ins seers Pittsburgh, is running 
double turn. It has thirty-four bridges under way for 
the Cincinnati Southern Railroad, one for the Louisiana 
Western Railroad, across the Sabine River at Calcasiev, 
and a highway bridge across the Mississippi at Fort 
Snelling 


S. White, of Westfield, Mass., is associated with 
William L. Flynt & Co., of Monson, as contractors for 
the masonry work on the new iron bridge across the 
Westfield River, the contract price being $20,000, Mr. 
White will supervise the construction, while the Monson 
firm will furnish material. The contractors have until 
November to complete the work, but they are confident 


ready for the ivon. The contract calls for 1,000 cubic 
vards of first-class stone work, all of which is required 
for the piers. Another 1,000 yards of second-class will 
be used mostly in the retaining wall of the south bank, 
which is to be 120 feet long, 30 feet high and sur- 
mounted with granite copings. The bridge complete 
will cost the town about $40,000, 


eee - 


RAILROADS. 


June show an increase of $317,000, 


The little marine road, which runs between the Man- 
hattan and Brighton Beach roads, cost $20,000 to build 
and equip. 


Florida has a general railroad law for the incorpora- 
tion of railroads and canals. It was passed and ap 
proved Feb, 19, 1874. 


The earnings of the Milwaukee & St. Paul Company 
for the fourth week of June were: 1879, $235,000; 1878, 
$195,735, increase, $39,263. 


Twenty-one new railroads are projected in Ohio, this 
season, and the indications are that fifteen will be con 
structed. Thirteen are narrow gauge. 


ne of the fastest American railway trains is the New 
York & Saratoga express, which runs 182 miles in 5 
hours and 35 minutes, including stops. 


The Lake Munroe & Orlando Railroad has been lo- 
cated and profiles taken. Estimates will be ready in a 
few davs. Situated in Orange County, Fla. Length 
about 25 miles. 


The Chicago & Alton Railroad, since the completien 
of the Kansas City Extension, has been gaining in 
profits very notably. The increase in earnings the third 
week in June was over 430,000, and nearly as much the 
last week in June. In July the increase was $28,600. 


ll. E. Sargent, General Manager of the Northern Pa 
cific Railroad, reports the work of construction on that 
line west of the Missouri as being rapidly pushed for- 
ward, Over thirty miles of the heaviest grading on the 
first 100 miles now under contract is completed, and the 
entire 100 miles will be completed and ready for the 
cars at an early day. 


Chief Engineer Blunt, of the Winona & St. Peter Rail- 
road writes: “‘ I have two locating parties at work in 
Dakota Territory, and propose knowing something of 
the great alkali desert before next winter. From the 
Big Sioux to the James River the country is as fine as 
any in Minnesota, as far as I saw it, between Towns 11U 


, all work done, the Rio Grande’s rolling stock, etc. 


f accomplishing it by October 1, when the piers will be | ville, but will command trade for an indefinite period. 
o . o . 9 7 i 


. Sasa . _ | by Dee. 1. 
The earnings of the Chicago & Northwestern road for 


strained either the Atchison, Topeka & Santa Fe or the 
Denver & Rio Grande Railroad companies from doing 
anything more on the line to Leadville until the ques- 
tion under the supplemental bills, as filed in the court, 
are decided ; each party is to retain its respective 
possessions until such are finally decided. In the inter- 
im, commissioners are to appraise all the work which | 
has been done by either party, and if the decision is ad- 
verse to the Atchison Company, it are to be paid for 
The 
decision is of material benefit to the South Park Rail- 
road. By the stoppage of work on the south cafon, the 
South Park will not only be the first railroad into Lead- 


The Minois Central is about to conmence—and has, in 


| fact, already undertaken the preliminaries in removing | 


obstructions to—the laying of two additional tracks 
from Sixteenth street south for the accommodation of | 
suburban travel, making four tracks all the way from | 
tandolph street to Oakwoods, and rendering it possible | 
to run twice the number of trains now run, which the 
company proposes to do as soon as the improvement is | 
completed. The four-track system will be in operation | 
Lighter-weight coaches will be introduced. 
The improvement will cost $150,000, The suburban 
trains on the [llinois Central carried 650,000 passengers 
during the year 1878. The regular patrons now aum- 
ber 2,500 daily. The improvement contemplated by | 
the company will afford accommodations to a popula- | 
tion of 100,000. 


One of the principal expenses of those prime necessi- 
ties of comfortable night travel—sleeping cars—is the 
laundry bill. Even here, at Boston, says the Commer- | 
cial Bulletin, from which point only an average of about | 
five or six Pullman sleepers are in regular operation, 
the monthly wash list includes about 6,000 pieces of 
linen, and the bill is upward of $90. Each car contains 
24 berths, but has a total equipment of 100 sheets, 100: 
pillow slips, 30 hand towels and 10 roller towels. The | 
entire equipment of the Pullman Company in the mat- | 
ter of linen is about 50,000 sheets, 46,000 pillow slips, 
16,000 hand towels and 6,000 roller towels. The com- | 
pany also uses about 13,000 blankets. A sleeping-car is | 
entirely cleaned out, and its linen sent to the laundry as | 
soon as it arrives at its destination, and the companies | 
have their laundries at all of the principal centres. | 
The Pullman Company also wash and _rejuve- 
nate their blankets at proper intervals at the) 


| cities in which the djvision head-quarters are situated. 


The Wagner company, however, send theirs to be 
cleansed at the mills in Pittsfield, Mass., where they 
were made. The total equipment of the Wagner com 

pany is 4,000 woolen. blankets, 13,651 linen sheets, 
12,202 pillow slips, 5,740 hand towels and 2,347 roller 
towels. The aggregate expense of keeping the bedding 
of the Wagner company clean amounts to between 
$2,000 and 33,000 a month, or $30,000 a year ; that of 
the Pullman company to $9,000 or $10, a month. 
Yet the cost of the laundry work is reduced to the low- 
est possible point. Sheets are washed fora cent and a 
half apiece, and pillow slips and towels for one cent 
each. In addition to the other expenses, that of pro- 
viding the sleeping cars with combs, brushes, whisk 
brooms, feather dusters, soap and other accessories of 
the toilet is not an insignificant one, and is largely in- 
creased by the theft of these articles by passengers. 

eee 


| the common clay. 
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. The Lake Apopka & Clay Springs Railroad, Florida, | 
¢ : BRIDGES. , : ; has been Soentadl bey George Wakewarih, ** Practical En- MISCELLANEOUS. 
vi The damage to the free bridge at Sauk Rapids, Minn., gineer,” from Clay Springs, on the Wekiva River,20) When acoal craft is leaky, a keg of dry sawdust, 
(, by the late storm is estimated at $10,000. miles above its junction with the St. Johns River, to the packed tight, is lowered into the water in front of the 
: if Some of the old bridges on the post-road between sTeat Lake Apopka, 60 miles in circumference. This | farge. At a point beneath the surface a sudden jar dis 
a Cheste. and Philadelphia, built over one hundred years lake is the head-waters of the Ocklawaba. Contractors | lodges the sawdust, which floats up and lodges against 
: ' aro, are still in good order. have agreed to construct a tram road ata cost not to | the bottom and sides of the boat. Wherever a crevice 
if ; ” : , exceed $75 to $100 per mile. A steamer has been oo admits water the sawdust is drawn in, sticks there, and, 
ie ai The bridge near Highgate, Ont., known as Long’s chased by the cdfhpany to run on the Wekiva, and on | swelling, makes a watertight job that will last long 
Bis. Ba Bridge, on the county line between Kent and Elgin | the completion of the railroad another will be put upon | enough to save the boat and cargo.—Coal Trade Jour 
mee ee collapsed on Wednesday, 9th inst. The loss will be | the lake. Length of the railroad, 81y miles. nal, 
i. f ‘ aout $1,000. DENVER, Col., July 15,—Judge Hallett’s order has ree —_ In whatever way the argument over the electric light 


may run, Jablochkoff shareholders have no right to com- 
plain. The net receipts of the European company for 
the nine months of 1878 were 1,423,000 francs, inclu 
ding 1,230,000 francs obtained by the sale of the Rus 
sian patent. The directors, who are cautious men, ap- 
plied over 700,000 francs in balancing the expenses in 
curred at the beginning of their operations. The general 
expenses of the nine months were 260,000 francs, and 
the net balance of 460,000 passed to the shareholders. 


How W3HITE BRICKS ARE Mapre.—White bricks are 


| manufactured from common red clays at Hull, England 
| A cheap material, chiefly magnesian limestone reduced 


to a powder by being burned and slacked, is ground into 
This mixture is passed through a 
series of mixing and grinding mills, and then falls into 
the molds of a powerful steam pressing machine, and is 
then laid on the delivery table, a complete and almost 
dry-pressed brick, which, when burned in the kiln, pro 


| duces a white brick. The ae added to the clay 


are stated to absorb about 40 per cent. of the moisture 


| found in the natural clay, and the grinding 1s so close 


and complete that the mixture is thoroughly and evenly 
—— The change effected in the color of the 
red clay on being burned is due to the presence of the 
substance added to it. The oxide of iron combines with 
the silica to form silicate of iron. 


Ligut-Hovst BvuILDING.—Besides the improvel 
methods of transportation which will be used in convey 
ing the materials for the new Eddystone light-house,a: d 
the admirable apparatus which will be placed in it for 
diffusing its warning light, there is sufficient in the pro 
cess of construction itself to show the great progress 
made in light-house engineering since the preseut tower 
was made by Smeaton. In Smeaton’s tower there are 


| 636 stone joggles, 1,800 oak trenails, 4,570 pairs o/ 


oak wedges, eight circular floor chairs, and 226 iron 
clamps. In modern rock towers scarcely any such ap- 
pliances are used, though com, osition metal bolts, siit 
and wedged at both ends, fasten down the foundation 
courses. Now the system of dove-tailing the stones into 
eachother is so complete, and modern quick-setting ce- 
ments so excellent, that the work when put together is 
nearly as homogeneous as solid granite. 
ccatnipdibiiiies cinta 


SEWERAGE. 
The Toronto (Ont.) Council, on the 15th inst., passed 
bills ordering quite extensive sewerage improvements 
in that city. 


The Spruce street (Chelsea, Mass.) sewer contract 


_ was let on the 14th to John Ford, for $16,410. 


Private sewers should never be made with brick, for 
not only is there always danger of leakage, both of 
fluids and us contents, but they can be eaten into 
and through by rats, who thus not only carry the sewer 
into the houses, but their runs form convenient exits 
for sewer gas. 


The Post’s Washinton special says: ‘* Danger to the 
public health which has so frequently threatened Wash- 
ington has returned in a more alarming form thanever. 
The entire river front is simply dumping ground for 
sewage, and exhalations from this poisonous matter 
cause malarial troubles for which Washington is noted. 
Congress appropriated only $65,000 for construction of 
a great sewer, the minimum cost of which it was known 
would be $90,000. The appropriation will expire in 


eer a Sa i a 


and 118, with hardly a trace of alkali anywhere.” RIVERS, HARBORS, ETC. 

There being 30 feet through the jetties. and a naviga- 
b'e depth of 26 feet at the Head of the Passes, the works 
at Port Eads have virtually come to an end, and only a 
small force is required to finish up the works. 


Captain M. R. Brown, United” States Engineer, has 
torwarded official information to the Hon, Secretary of 


September with the work but two-thirds done,. leaving 
a large tract iu the central part of the city open to dis- 
tribute malaria and sewer gas.” : 
Dred res commenced on the 12th to cut the new sa)- 
tary ciannel from the north of the great sewer, across 
the Kiiwell meadows, tothe main of the Poto- 
imac. It is expected“hat this will abate the sewerage 
‘nuisance all along the river front. 


A company has been formed in Orange City, Fia., 
: called the Blue Springs, Orange City & Atlantic Rail- 
road Company. They propose to construct a railroad 
from Blue Springs, Volusia County, on the St. John’s 
River to a point at or near Mosquito Inlet on the Atlan- 
tic coast, mgth about 80 miles. They propose to 
build from Orange City to Blue Springs this summer, 
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> “ TS | peror Dom Pedro would doubtless agree to send, 
EINGINEERING NEw *|the work would be completed in seven or eight 
years. 


Tribune Building, New York City. As a preliminary step in American opposition to 
| the European control of the Darien route, Senator 

Burnside has introduced a series of resolutions in 
-\the U. S. Senate reiterating the Monroe doctrine, 
which the suave de Lesseps at once concurs in and 


disclaims all governmental interfergnce, but which 
OnE of the most important movements in rail- | the Secretary of the American Committee, A. P. 


road matters that has taken place recently is that | Sprague, rather demolishes by reporting the result 


GEO. H. FROST, Proprietor. 


SATURDAY, JULY 26, 1879. 
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Canada and the Rome, Watertown & Ogdensburg | United States government to the projected canal, 
Railroad, by means of a suspension bridge at which shows that the United States is precluded 
Lewiston, whereby a direct line from the West to | by both national and international law and policy 


the New England States is obtained via Lewiston, 
Ogdensburg and Rouse’s Point. The supposition 
that the new line would be run in opposition to 
the New York Central Railroad is denied by the 


“high authority for saying that the Rome, Water- 
town & Ogdensburg, the Delaware, Lackawanna 
& Western, and the Great Western railre ads are 
allies of the New York Central, and expect to con- 
tinue such, and have no intention through the pro- 
posed bridge of changing their New York and 
Boston connections in any way. But the plan is 
by making a connection with the Great Western 
by means of the bridge over the Niagara river at 
Lewiston and the road to the junction to open a 
through route to Northern New England, and 
thereby acquire a carrying trade which now only 
partially exists, which is waiting to be developed 
and can be best developed in the way proposed.” 
It also claims that benefit will insure to Oswego 
through the new line. 
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THE PANAMA CANAL. 


M. de Lesseps is pushing his canal scheme vigor- 
ously, and apparently is determined to allow no 
obstacle to hinder his progress. He is a diplomat, 
and a man of business, as well as agreat engineer, 
and in these qualifications possesses largely the 
elements of success, which, in the profession in 
America is generally overlooked, or esteemed sec- 
ondary to scientific attainments. With consum- 
mate tact he first essays to mollify national vanity 
and private indignation, by proposing to make 
Gen. Grant the President of the new Interoceanic 
Canal Company; by obtaining for Rear-Admiral 
Ammen the title of Commander, and for Com- 
mander Selfridge and Engineer Menocal, the title 
of Chevaliers inthe Legion of Honor; and, to heap 
still further honors upon American representatives, 
the next vessel of a French line of steamers is to 
be named after Commander Selfridge. 

These are very cheap and easily-obtained sops to 
be thrown to the Americans in return for their 
desired support of M. de Lesseps and his scheme, 
and will, we think, but poorly compensate for the 
chagrin over the total want of recognition of the 
years of labor, of the money and study spent by 
American Engineers in trying to solve the prob- 
lem of the proposed canal route. 

M. de Lesseps has, as quickly as possible, formed 
his company, and paid to the Colombian govern- 
ment the caution money ($150,000), required under 
the concession for right of way, and has issued the 
prospectus of the Canal Company. The capital of 
the company is fixed at 400,000,000 francs, and a 
first assessment of 125 francs per share only will be 
called in. Upon the actual money received during 
the course of construction, interest at the rate of 5 
per cent. will be paid, and the shareholders are 
cheered by the estimate of the engineer that 111 
per cent. yearly dividends will be paid from the 
revenues of the canal. 


Subscription books will soon be opened in Europe | 


and America, and the great engineer is credited 
with saying that, in November, he should himself 
start for the [sthmus; that the first sod would be 
turned on New Year's day, and, with 30,000 or 
40,000 navvies, some of them Chinese, but 15,000 
of them free negroes from Brazil whom the Em- 


} : . . 
| from claiming exclusive control over the enter- 


prise. The treaty concluded by the United States 
and Great Britain in 1850, and still in force, mu- 





canal across the Isthmus undertaken by any par- 
ties upon fair and equitable terms, with the con- 
sent of the government through whose territory it 
should run. 

This seems to settle the matter, and it looks as if 
M. de Lesseps had a fair field before him, and had 
no need for favors other than liberal subscriptions 
to the stock of his company. 

Thisis all very roseate-hued, and to the stock- 
holders it must be gratifying to have a man at the 
head of affairs who is so expert a calculator and 
forecaster that he can declare dividends before a 
spadeful of earth has been moved on the pro- 
jected work. 

In the meantime, what is being done by Ameri- 
can engineers on the subject ? Captain James B. 
Eads, having successfully completed the great 
work at the mouth of the Mississippi River, is cast- 
ing about for ‘‘ something to do,” and has declared 
in favor of a ‘ship railway.” 
abilities and reputation of Mr. Eads as an engineer 
and contractor, his project is entitled to important 
consideration, and no doubt will receive it. We 
hope, however, to sentiment 
grow up in this country result in 
defeating M. de Lesseps and his associates 
in the ‘grab game” they are playing so 
adroitly and so energetically, and in placing 
the construction of this great engineering work 
in the hands of American engineers and contract- 
ors, to whom it legitimately belongs. Mr. Eads has 
accomplished greater feats in engineering and 
financiering than M. de Lesseps has, and with the 
newly-added laurels of his recent jetty success, is 
quite as much entitled to the confidence of the 
financial world as is his French contemporary. 
Americans have spent more money, more labor 
and more study on the Panama Canal problem 
than all the rest of the world combined, and it is 
not very creditable to the profession of civil 


engineers, or to the nation at large, to allow 
| 





see such a 


will 


as 


\their rights in the matter to be pushed 
laside so easily as M. de Lesseps seems 


jinclined to think they can be. We hope to 
|see some immediate action taken by the engineer- 
jing profession in this country looking to more 
| thorough surveys of the isthmus than have yet 
| been made, and to securing such action as shall 
\lead to a proper recognition of the already valu- 
| able services of the profession and certain Ameri- 
| can capitalists in the behalf of this most impor- 
| tant engineering problem. We invite an intelli- 
|gent and well-considered correspondence on the 
subject, and will be pleased to be put in possession 
| of the names and addresses of such American En- 
gineers and capitalists as have already given it 
their attention. 


———Doe SD oom 


PERSONAL. 


Mr. George Norman Weaver, has been appointed 
chief engineer of the Nashua (N. H.) water-works, 
which are to be reconstructed. Mr. George H. 
Norman is the contracting engineer. 


Col. Richard Price Morgan is the oldest Ameri- 
lean civil enginee? living. He will be eighty-nine 





| July 21, from apoplexy. 


| ciated. 


Considering the | 
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years old next week. He was paid $85 in 1841 for 
making the preliminary survey of the Hudson 
River Railroad, of which he became chief engi- 
neer, 

Mr. John N, Ostrom, who was the captain of the 
victorious Cornell crew at Saratoga in 1875, is now 
an engineer with the Detroit Bridge & Iron Com- 
pany. Mr. Ostrom is also something of a joural- 
ist, and was correspondent of the Detroit Free 
Press during the recent amateur regatta at Sara- 


| toga. 
of the junction of the Great Western Railway of | of a special examination into the relations of the | 


M. A. Couvreux, one of the principal engineers 
in the construction of the Suez Canal, is to have 
the direction of the work of excavating the Panama 
Isthmus route. He estimates the cost at 1,200,000,- 
000 francs, and the time eight years, and, like M. 
de Lesseps, believes in an open cut without locks 


| , a” | or tunnels. 
tually guarantees neutrality and protection of any 


Oswego Herald, which instead claims to have | 


Alba F. Smith, President of the Norwich & 
Worcester Railroad, Second National Bank and 
Norwich Water Power Company, and father of the 
Norwich Water-Works system, died at Norwich, 
He was a civil engineer 
of great ability, and built the railroad bridge across 
the Hudson at Albany. 

On the 17th of October, 1877, was laid, with 
Masonic ceremony, the foundation-stone of a Me- 
morial Hall to George Stephenson at Chesterfield, 
Eng., with which town the eminent engineer was, 
in the later period of his life, very intimately asso- 
The building has been completed, and the 
opening ceremony was appointed to take place on 
the 14th inst. Great preparations have been made 
to give eclat to the event, and the proceedings, em- 
bracing a banquet under the presidency of the 
Duke of Devonshire, were to extend over the en- 
tire week. The Memorial Hall will be devoted to 
scientific, literary and educational purposes, and the 
total cost of the building, including land, is about 
£13,100, of which £7,600 has been subscribed. 


A cable dispatch announces that M. Louis Favre, 
of Geneva, contractor for the boring of the St. 
Gothard tunnel, died of apoplexy at Berne, Switzer- 
land, on Saturday. The St. Gothard railroad line 
was projected in 1869, the Italian, Swiss and Ger- 


|man governments undertaking its construction. 


It is intended to form, with its connections, the 
shortest line beween the valley of the Rhine and 
the Mediterranean. The contract for piercing the 
tunnel was awarded to M. Favre, and concluded 
Aug. 7, 1872, he binding himself to complete the 
work in eight years at a rate of compensation which 
would give him 48,500,000 frances for the whole, 
with a large premium in case of the tunnel being 


completed in a shortertime. A heavy penalty was 


| provided if the time agreed upon should be ex- 


ceeded. The line of the tunnel is from Airolo to 
Géschenen, and passesunder the Kastelhorn, the 
St. Anna glacier, the village of Andermatt and 
the River Ruess. It is something over 914 miles in 
length. 

General Francis A. Stratton, Civil Engineer of 
the League Island Navy Yard, died at Chestnut 
Hill, Thursday evening, 17th inst., in the 50th year 
of his age. He was born in Northfield, Mass., on 
the 30th of November, 1829. He was educated for 
the occupation of civil engineering, and previous 
to the war was engaged in several Western States 
in its practice. In 1857 he commanded a company 
of riflemen in a severe winter campaign against 
the Sioux Indians. In the summer of 186i he 

| moved to Washington with a company of Iowa 
men, which became a part of what was eventually 
the 11th. He was promoted to Major in Septem- 
ber, 1862, to lieutenant-colonel in September, 1864, 
to colonel in May, 1865, and brevet brigadier-gene- 
ralin March. The pitched battles in which he was 
engaged number nearly thirty, besides many skir- 
mishes and minor affairs. In a sabre charge at 
Franklin, in which he displayed courage and skill, 
he was wounded, and in a hand-to-hand encounter 
in the battle of Oct. 8, 1864, received asabre cut 
\im the hand. He particularly distinguished himself 
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in the raid led by Wilson and Kautz, 500 miles in- 
side the enemy’s lines, in which three battles were 
fought and thirty miles of the Danville Railroad 
were destroyed, he having the lead in withdraw- 
ing in face of vastly superior numbers sent out to 
intercept them. General Stratton led his regiment 
in the final charge made by the army of the Poto- 
mac just previous to the surrender of Lee, on the 
9th of April, and throughout his entire service 
proved himself an intelligent and able leader. He 
was married on the 24th of February, 1866, to Mrs. 
Georgie E. Griffith, née Keeling, of Norfolk, Va. 
He was soon afterward appointed Civil Engineer in 
the navy. 

The telephone and phonograph, with other 
patents, now bring Edison in a large revenue, 
and the Western Union Telegraph Company pay 
him a good yearly bonus for the simple refusal of 


the first right to buy any and all of his discoveries | 


which relate to telegraphy, so that his present an- 
nual income is perhaps $50,000, Though only thir- 
ty-one, Mr. Edison’s tall form is somewhat bent 
with much stooping over his work, and his brown 
hair is streaked with gray. He wears no beard or 
mustache, and in rest would hardly be called a 
handsome man; but when he speaks, the face 
instantly speaks too, and the keen blue eyes, far 
apart, light up with quick and happy intelligence. 
Careless in matters of personal appearance, riding 
rough-shod over the fictitious requirements of so- 
ciety, happy only in his laboratory and in his home 
near by, reckless of money when applied to his sci- 
entific needs, regarding time as the one precious 
thing, Edison isa man of such strong character- 
teristics as make an indelible impress upon the 
world wherever he goes. He works, and al- 
ways has worked, incessantly, and with all sorts 
of irregularity. Never fond of any athletic games, 
he had his amusement in experimenting, took his 
exercise in occasional fishing excursions, and finds 
recuperation in long, deep sleep. His laboratory is 
a wonderful place. Down stairs are his office and 
unpacking room, where are hosts of books, and his 
steam-engines and machinery, where the best 
workmen turn for him the delicate parts of iron 
and brass which are to be put together in his cun- 
ning constructions. Up-stairs is the work-room. 
Plenty of windows give light and air and a_pleas- 
ant view. Gearing from the engine can be attached 
anywhere needed. Telegraph wires run to New 
York and Washington, and a circuit of 3,000 miles 
can be secured if necessary to ascertain whether 
some designed improvement which works well 
enough in the laboratory will cope with conditions 
of long out-door lines, Everywhere are the imple- 
ments and evidences of his craft—a battery of 
250 cells; a wilderness of insulated wires, so that 
anywhere and everywhere electrical attach- 
ments can be made; gas jets innumerable, the 
gas being made on the premises; telegraphic ma- 
chines, simple, duplex, triplex and quadruplex; 
a coil which will throw a spark nine inches; tele- 
scopes, microscopes, spectroscopes. The tables are 
crowded with parts of new models and fragments 
of old machines. In one corner is a fine organ; in 
another, a photographic kit; in a third, a glass 
ease of delicate material; all around the walls, 
shelves full of chemical mixtures in little bottles, 
more than 2,000 of which have been made and re- 
tained, labled, by Edison. In the middle of the 
room are several machines whose names end in 
phone, the biggest of which, naturally, is the meg- 
aphone, consisting of a tripod supporting two nar- 
row hollow cones of paper, ending at the apex in 
rubber tubes. You put the tubes in your ear, go | 
off a mile, some one speaks in an ordinary tone, | 
and you hear it plainly. To conclude, there is an 
instrument so delicate as to detect the heat derived | 
from the rays of a single star !—Harper’s Weekly. | 
—~<> +0 > e+ 
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Hardly a day passes that we do not hear of th: 
maiming or killing of men by the flying back of 
| the crank-handles of ordinary hoisting machines, 
|s0 that too much importance cannot be attached 


‘Where is there an iron-testing machine besides to the improvement embodied in this machine. 
that belonging to the government? What is ex- | whereby such accidents are made absolutely im- 


pected of parties having testing done? 

We asked, in soliciting tenders to bridge lettings, 
that the iron ngust behave in acertain way. Now, 
we want to see that it does thus behave. 

Yours, etc., J. ARNETT. 


| of the late American Bridge Company, Chicago. 
—Eb. Ena. NEws. | 





WESTON’S PATENT JIB CRANE. 





-——— 


of Mr. T. A. Weston, the ingenious inventor of the 
well-known Differential Pulley Block. 
For many years past, the whole of Mr. Weston’s 


time has been given to the study of hoisting ma- | 
chinery, and he has invented a great variety of de- 
vices and improvements, the advantages of which | 


relate particularly to the safety and increased ef- 
ficiency of hoisting appliances. The Yale Lock 
Manufacturing Co., of Stamford, Conn., with 
whom Mr. Weston is connected, as mechanical en- 
gineer, are the sole makers under his various 
patents. This branch of their business, which has 
now been organized some 3 or 4 years, includes the 
manufacture of traveling and jib cranes, platform 
and other warehouse hoists, crabs, winches, Dif- 
ferential pulley-blocks, etc., ete. 

The machine herewith illustrated is a swinging jib 


crane suitable for foundry, machine shop and other | s : 
kindred uses. Its frame is built wholly of wrought | h Mn. Oruvals B. Mecnum, of Ualege, Indians, 


We illustrate herewith a new form of Foundry 
or Jib Crane, embodying the latest improvements | the operator is pulling. All the motions of the 





| possible. The action of the machine in hoisting is 
the same as that of ordinary machines. Lowering 
is also effected in the usual way, by turning the 
‘handles backward, but the action of the safety- 
| brake is such that if the handles be let go at any 


| We think there is a testing machine in the yard | time, either in hoisting or lowering, the load im- 


mediately comes to rest and ceases to descend. At 
all times the load is self sustained, and cannot de- 
\scend excepting so long and as fast as the crank- 
| handles are turned backward by hand. 

The longitudinal traverse of the machine is ef- 


| fected by the hand-chain which in the illustration 


| crane gre made with great ease and with minimum 
|of friction. The mechanism is exceedingly sim- 
ple, and not liable to wear or get out of order, 
while its cost is no greater than that of other first- 
class work. The company is building cranes of 
the type shown in the illustration of capacities 
from one to ten tons. They also make cranes of 
| Similar construction but of larger capacities for 

operation either by hand or pewer, all of them, 
| however, embodying Mr. Weston’s improvements, 


| particularly the safety feature above referred to. 


ine pe coe - 


JOHN Woop, JR., & Co., of Conshohocken, boiler 
makers and machinists, have a large order for the 
manufacture of oil stills. When finished, they will 
be twelve feet in diameter and weigh about twenty 
tons; the plates used in their construction weigh 
about one ton. 


as patented an improved railroad switch, which 


jiron. The hoisting mechanism is attached to the may be operated from.the locomotive or from the 


THe Germanic, White Star line; Gallia, of the | king-post, and is provided with three changes of | rear of the train. The switch rails are operated by 


Cunard ; City of Berlin, of the Inman, and Ari-! speed, in all of which is utilized the Weston safety 
zona, of the Guion, are the four fastest ocean | brake, whereby the flying back of the handles is 
steamers in the world. The fastest time has been | absolutely prevented, and all danger from this | 
made by the Arizona, | most fruitful cause of accidents*thereby avoided. | 


a lever, which is pivoted to one of the ties, and is 
engaged by a pin on the locomotive or car, the pin 
being arranged so that it may be dropped down 


into position to engage the lever or raised up out 
of the way. 
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AMERICAN AND BRITISH ENGINEERING entire profession to itself and truly represent it. THE CONSTRUCTION AND MAINTENANCE 





SOCIETIES. The ‘“‘American” Soeiety, on the contrary, although OF ROADS.* 
its name is as broad as the Continent, is in the ; 
The following table, showing the comparative main a local institution; and this is more particu- | Mr. Deacon thinks that the 3\y-inch square 


strength, pecuniary and numerical, of the British larly and strikingly true in respect to its live mem- blocks present too many longitudinal joints, and 
Inttitution of Civil Engineers and the American bership, so to speak. Any one who will examine now employs sets 3 inches thick by 6'; ey 
Society of Civil Engineers, was presented at the a file of the Society’s publications will be surprised and 5 to 7 inches long; the specitigation for thick- - 
recent convention of the latter society, and sug- to find that the score or two of local members who ness 1s that any 4 of them, when set side by side, 
gests some interesting comparisons. We may add make up the ‘average attendance” (even at the shall measure 12 inches, and not more than 14 
to the data of the table that the British Institution last ‘‘annual meeting” in New York there were inches. It is said the specification is filled without 
was founded in 1828, and the American Society only 42 members present) fill nearly as large extra cost. 


about 1857. The British Institution, moreover, a space in the Transactions of the Society as WOOD PAVEMENTS. 
contains a much larger proportion of mechanical all the remaining 573. The difficulty lies not In London, the principal wood pavements are 


and mining engineers than the American Society. 80 much in the vast distances of this coun- Cary’s, the Improved Wood, Henson's, and the 
Comparison of British and American Engineering Societies. try—as is often carelessly argued, giving chance Asphaliic Wood. ( ary 5 1s laid on sand or gravel, 
British. American, for the obvious reply that the railroad and the a firm foundation being first made. The patent is 





No. of members, 1878...... . ........ 2.815 593 printing press have largely neutralized all that— | for dovetailing the blocks on their ends, which is 
Average aiteataace, 187B...........- $130 pia. » ont as in tho lack of any single point where the num-_| held by the inventor to give the pavement greater 
See tana ter ... ....... a7 530 — ber of resident engineers is overwhelmingly great- stability. The joints are flushed with blue lias 
ab oh.05 udenaenecag<aes . 212,645 10,921 erthan at any other point. It requires a very lime grout. The advantage claimed for this pave- 
Annual income sseeeees paebenseta seed — 12.530 great difference in this respect to give any purely ment is the ease with which it can be repaired, the 
Working a... eee ee oaue eons local society national strength, and the *‘ Ameri- method being.apparently to take out the defective 
e per member ....... 8.84 15.20 can” Society cannot too soon recognize this fact block or blocks, cut off the broomed portion that 
Cost of publications................... 24,765 2,786 by reorganizing itself in such manner that the overhangs the sides of the blocks, put in enough 
Premiums and eOMNUD.«< secs .cc<c.s., 1588 “> two national societies shall bear closer analogy to gravel to restore the surface, replace the block with 
FE CITI. <0. ccs. cncnasieessnse 51,625 11,869 their respective national governments than to the other face up, and run inthe grout. A portion 
GROWTH OF MEMBERSHIP. P each other. A single Parliament governs Britain of Cannon street is laid with this pavement. It is 
ein. asian —_ successfully; thirty-eight parliaments, joined by a said by persons on the street to require frequent 
Year, Institution. Society. Engineers. Common bond, are essential for the different con- repairs. Its power of resisting wear must depend 
1869. : sossoccess OE 160 cake ditions of this country. So it is in engineering on its foundation, and it can hardly prevent water 
_ pa tyes a “ae matters. Local engineering societies have already from working into and through the foundation. 
NTS * Yo29 337 °01 sprung up ir Chicago, St. Louis, Boston, Philadel-| The ‘Improved Wood” Company started to 
1873 1,994 414 271 phia and San Francisco, which are restricting the make an improvement on the Nicholson patent, 
1874. ane = = growth and influence of the ‘‘ American” Society. | using two tarred boards, resting on sand, under the 
ne 2'460 552 612 Others are sure to be organized, and sure to detract blocks. 5 Ludgate Hill, and some other streets, 
1877... b isncrs 573 609 | more or less from the strength of all the others;| were laid on this principle, but, under the heavy 
eas 2815 593 740 


but if it were possible to join them all under acom- | traffic, the two boards acted likea pump, pumping 
mon constitution, such societies would be organized | the sand upthrough the pavement. After trying 
far sooner, flourish far betterand each would add to, | and discarding one board laid on concrete, they 
instead of detracting from, the strength of the now lay a foundation of concrete 6 inches thick, on 
others. Especially is this true in respect to their which the blocks are pes the joints are filled 
scientific publications, the vitality and value of with pitch and gravel. This modification appar- 
which would bein very nearly direct ratio to the ently makes a good pavement, as seen on Ludgate 
number of readers reached by them, Still further to| Hill, where the first pavement has been renewed, 
increase the latter, it would seem sound policy that and at St. Paul’s Churchyard No company now 
the publications of the Society should be open to pub- | lays boards as a part of its foundation. 
lic subscription, and not be made, as now, a perqui-| Under the name of Ligneo Mineral Pavement, 
site of membership, from the very mistaken idea | a company laid some pavement of hard wood, but 
that the inducements thereto are thus increased. | it proved so slippery that work under that patent 
Men join such societies from professional pride has been mostly abandoned. The most work seems 
and esprit du corps, to strengthen their individual | tobe done, at present, by the Henson and As- 
the iable appears to indicate that while the British | reputation and standing, and the chance of read-| phaltic Wood Companies. 
Institution still has a vigorous growth, the Amer- jing the transactions has very little or nothing to In the Henson pavement, the 6 inches of concrete 
ican Society has reached something very like its do with it. The money received from public sub-| is covered with a layer of tarred felt paper, on 
limit of usefulness. The former increased 531 | scriptions, moreover, and the more general interest | Which the blocks rest, while a strip of the same 
members, or 23!¢ per cent. in the last three years | awakened, would be a great help to the society ; material is placed vertically between each row of 
of the table, while the American Society increased | but if there were no other argument this ought to | blocks across the street. Nothing is interposed 
only 101, or 2015 per cent. The last year reported | be sufficient: restrictions upon the dissemination between the ends of the blocks. After each few 
shows still worse for the American Society, namely, of knowledge, in any manner or for any purpose, | Courses are laid the blocks are driven close together 
only 31g per cent. increase, against 8 per cent. are contrary to public policy and unworthy of sci- | by a heavy maul. Hot coal-tar and pitch are plenti- 
One cause for this effect is visible in the average entific men; and any society which attempts or fully applied to the upper surface, after which 
attendance at stated meetings. The British Insti-| connives at ther will be likely to suffer thereby. | gravel 1s strewn over it. It will be observed that 
tution gathers together once a week the very re- —R. R. Gazette. i "| this pavement presents about as small a joint for 
spectable average of 274 members, or nearly 10 per t+0 oe fvothold as is possible, and to meet objections on 
cent. of all on its rolls. The American Society, THE INSTITUTION OF CIVIL ENGINEERS. this score, at first about every fifth course had a V- 
manages twice a month to get together twenty of | shaped groove cut in itstop. This has been aban- 
its members, or 314 percent. Another marked dif-| During the past session sixteen papers were read | doned by the company, who now lay the surface 
ference between the two societies lies in the heavy | and discussed at the twenty-four ordinary meet- flush, making a road almost free from noise and 
prize-fund of the British Institution, which enables | ings. Foreight out of these sixteen original com- nearly as smooth as a compressed asphalt pave- 
it to compensate its abler or more zealous members | munications, the Council has awarded premiums. ment. In answer to objections to their narrow 
with both money and honor for the labor and time | Mr. George F. Deacon and Mr. J. N. Douglas re- joints, their engineer asserted that they had 
required to prepare valuable papers. Nearly $2,000 | ceive Watt medals and Telford premiums—having changed the practice of the other companies in 
yer year are disbursed in this way by the British previously had Telford medals—for essays on London from 114 or 1 inch joints to as near a 
nstitution, and it is easy to see that this is likely | ‘*Street Carriage-way Pavements,” and on the | quarter of an inch as itis practicable to make them, 
to have a powerful effect in maintaining its tran- ‘‘ Electric Light Applied to Lighthouse [lumina- | to the decided advantage of all pavements. They 
sactions at a high standard. Another, and still tion.” Mr. J. B. Mackenzie and Mr. A. F. Blandy | also assert that the tarred felt under the blocks will 
more necessary condition, is that the presentation have obtained Telford medals and premiums for | not wear out, that the pavement is impermeable to 
of a paper to the Society shall furnish the best | their memoirs on ‘* The Avonmouth Dock,” and on | water, and that it can be more thoroughly cleaned 
possible method of reaching all those who have or | ** Dock Gates.” Telford premiums have been be-| than any other wood pavement. This pavement 
may have an interest in its subject-matter. Very | stowed on Mr. E. Dobson, Mr. J. Price and Mr. J. | was taken up, for pipe connections, in Leadenhall 
full abstracts, at least, of papers presented to the | E. Williams for their accounts of ‘‘The Geelong | street and High Holborn. Although it had beer 
British Institution are regularly given in foreign’ Water Supply. Victoria,” ‘‘ Movable Bridges,” | raining in the first instance, and raining and freez 
technical periodicals. a practice which the Ameri-' and ‘‘The Whitehaven Harbor and Dock’! ing in the other, the wood was bright and not at 
can Society has, up to this time, systematically Works.” ‘The Manby premium has been adjudged | all water soaked; the felt underneath, however, 
discouraged. We are glad to learn that this suici- to Mr. J. P. Griffith, in respect of his notice of | was considerably worn. The claim in regard to 
dal policy, more worthy of the middle ages than! the ‘‘ Improvement of the Bar of Dublin Har-| cleaning is probably correct. 
the nineteenth century, was formally abandoned | bor.” The second section of the Minutes of Pro-| The asphaltic wood pavement, laid ander the 
by an apparently unanimous and enthusiastic vote ceedings contains a greater number of papers, | patent of H. S. Copland, C. E., has on the 6 inches 
at the late convention, the proposition to that effect deemed more suitable for publication alone, with-| of concrete a quarter of an inch of tempered Trini- 
having been greeted with clapping of hands from | out being discussed at the meetings. The authors | dad bitumen, on which the blocks are placed; the 
all parts of the hall. of four of these communications have been re-| joints across the street, which are kept between a 
e great and fundamental cause, however, for warded. Mr. G. W. Sutcliffe and Mr. E. Sang re-| quarter and an eighth of an inch, are run with a 
the languid growth of the American Society is, ceive Watt medals and Telford premiums for | softer bitumen for about 2 inches, and flushed with 
we take it, about as follows: The British Institu- treatises on ‘‘ Machinery for the Production and _ lias lime grout, the ends of the blocks abutting 
tion is so organized as to be well adapted to the Transmission of Motion” and on ‘The Best Sys-| against each other; the whole is covered with 
conditions in which it finds itself; the American | tem of Wheel Teeth;’ Mr. W. G. Laws and Mr. G. | gravel. The pavement, unless cracked by the settle- 
Society, although closely copied from the British, | Higgin obtain Telford premiums for a ‘* Descrip- | ment of the foundation, must be as raw us to 


is not adapted to the conditions of permanent suc- tion of the Wylam Railway Bridge” and “ Experi-| water as one asphalt, and should stand the 
cess in this country. One-seventh of the popula- | 


The contrast is in many respects sufficiently 
striking. The British Institution in 1869 had near- 
ly 1,600 members. The American Society, which 
had been for many years before in semi-comatose 
condition, then had but one-tenth as many. Since 
that date the British Institution has increased its 
membership to 2,815, an increase of 1,226, or over 
75 per cent., while the American Society with the 
whole body of the profession to draw upon, has 
added only 4338 members. This is not so very bad 
a showing by itself, for the class from which mem- 
bers are drawn is certainly not two-thirds as large, 
and perhaps only half as large in the United 
States as in Great Britain; but the latter part of 





ments on the Filtration of Water.” There were | traffic very well. On account of its rigid founda- 


tion of Great Britain, and probably a fifth or a eight supplemental meetings for the reading and tion it is more noisy than the Henson, and having 
sixth of British engineers, are concentrated at discussion of as many papers by students, and in | a slightly wider transverse joint, it hardly rides as 
London, while all but a few engineers are as near regard to these, Miller prizes have been conferred | smoothly after some wear, though the difference 
to itas Boston or Baltimore to New York, and on Messrs. A. C. Hurtzig, J. C. Mackay, P. W.| would not be readily noticed. It should be noticed 
none but the foreign members are so far away as Britton and R. H. Read, of whom the three first- | - 


Buffalo. It follows that a purely local institution named have before been similarly rewarded.—The 
has sufficient members and influence to draw the Architect. 


e A paper read before the American Society of Civil Engi 
neers, April 16, 1879, by Edward P. North, C. E., Member of 
the Society. 
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that the bitumen which is run in the joints makes 
a firm bond with the layer under the blocks, and 
more wood is spoiled in taking up this pavement 
than any other observed. 

This pavement was first laid in Cannon 
street, between Abchurch and Laurence Pount- 
ney lanes, in July, 1874. It was laid, apparently, 
with joints rather over than under 1 inch, and in 
December, 1878, the edges of each block had 
broomed over into the joint; otherwise the sur- 
face was good, and [ could not learn from any 
source that repairs had been made on it, on 
when the street had been opened for pipes. The 
grade is 1 in 90; and in 1873 the number of horses 
passing over it in 12 hours—from 8 a. m. to 8p, m. 
—was 5,350. 

The practice in London is to cover the surface of 
wood pavements several times a year with hard 
yey which is beaten into the ends of the fibres 
) 


y the traffic, tending to preserve the blocks from | 


wear, and, it is claimed, from decay. The wood 
used is a species of pine—Baltic fir—harder than 
our white pine and softer than Southern or pitch 
pine, resembling 
markets as Norway pine; it 1s better seasoned than 
the pine generally used by house carpenters in 
this country, and is usually laid without being 
creosoted, the borough surveyors claiming that 
the difficulties of inspection are increased by creo- 
soting; but as far as noticed, for renewals and 
repairs which are made by the companies under 
their contracts for maintenance, creosoted wood is 
used; their managers saying that they expect it to 
add to the wearing qualities of the wood as well 
as to protect it from decay. The concrete, usually 
covered with a thin coat of cement mortar, is made 
of one part of Portland cement to six parts of 
Thames ballast, which varies in size, from sand to 
pebbles three-quarters of an inch in diameter. 

It is rather difficult to arrive at the durability 
of either wood or asphalte pavements in London, 
as Col. Haywood, the City Engineer, lets them at a 
certain price with a provision that they shall be 
kept in repairfora term of years at a certain 

rice per square yard per annum, a good pavement 
Sakae turned over to the City at the expiration 
of the contract for maintenance; the contractor in 
the meantime replacing the entire roadway, if 
necessary, as will be noticed under the head of 
asphalt. This plan has worked so well in the City 
that the surveyors for the vestries have generally 
adopted it, so that in London, the wood paving 
contracts are usually let with the same length of 
maintenance as for compressed asphalt, and at 
about the same price, viz.: at a first cost of from 
$4.38 to $3.90 per square yard, including founda- 
tion, but not excavation. They are kept in repair 
for two years at the contractor's cost, and at the 
rate, depending on the amount of traffic, of from 
3615 to 1814 cents per square yard per annum for 
the succeeding 15 years. 

From the report of Col. Haywood to the Com- 
missioners of Sewers of the City of London upon 
asphalt and wood pavements, 1874, page 38, et seq., 
we find that the greatest duration of any wood 
pavement was in Mincing Lane, nineteen years and 
one month; the average cost per square yard per 
annum having been, in that instance, thirty-five 


and one-half cents, while the average cost of three | 


heavy traffic streets had been sixty-three and nine- 
tenths cents. He concludes that, with necessary 
repairs, wood pavements will last ten years in 
London. ~ 

Law & Clark’s Roads and Streets, page 239, gives 
the wear of three wood pavements at three-tenths 
of an inch per annum under a traffic averaging 362 
vehicles per day of twelve hours for each foot in 
width of the street. 
in some instances, blocks have worn down in Lon- 
don toa depth of two and one-half inches (the 
Wells street pavement was only two inches thick, 


before removal), and suggests eight or nine inches | 


as a better depth than six inches, now universal. 
The blocks of the Mincing Lane pavement, which 
lasted nineteen years, were nine inches deep. If 
we assume that the blocks are six inches deep, and 


that the road will not break up until they have | 


worn down three inches, there seems no reason why 
a thoroughly creosoted wood pavement, laid with 
narrow joints, on a sufficient bed of concrete, 


with a water-tight stratum interposed, should not 


wear for about ten years in our streets of heaviest 
traffic, with a small amount of intelligent main- 
tenance. . 

There have been several charges made against 
wood pavements, which are mentioned here,not as a 
matter of information, viz., that they soon become 
full of holes, are impossible to clean, are difficult 
to replace when the street is opened, and that by 
their rotting the health of the community is en- 
dangered, to which may be added that for only a 
short time do they present any barrier to the 
saturation of the soil by surface water. 

The general practice, as far as observed by the 


writer, in this country, has been to lay green or! 


Mr. Clark says it is claimed, | 
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| wet pine blocks, more or less thoroughly dipped in | value than the increased life it would give to the 


‘coal tar, on a bed of sand, not always thoroughly | 
rammed, with or without the’ interposition of a 
tarred pine board, with transverse joints from one 
inch to one and a half inch wide filled with gravel 


blocks. 

On account of the absence of proper stone and 
the cheapness of wood in large areas of our coun- 
try, the small first cost of wood pavements seems 


and coal-tar, which was theoretically thoroughly | to make it worth while to give them an intelliggnt 


compacted. Omitting those which, without the | 
slight pretence of a 1-inch board for foundation, | 
speedily became a wood Macadam, the first failure 
was from the blocks rotting on the bottom in 

vatches, so that the surface would first be found to 
| be sheared down by a heavy load; and on taking out 
| the blocks they weuld be found sound on their 
| tops, where the gravel had been driven into them 
| by the traffic, and also a sound film of about the 
| thickness that tar could be expected to penetrate a 
| wet block, the inside being rotten. In other cases, 
| however, when the layer of sand was toothin, tho 
mud worked up through both boards and _ blocks, 
reducing everything to about the state of those 


trial. 

The thoroughness with which wood pavements 
can be cleansed depends on the size of the joints 
and the firmness of their filling. The practice in 
London, when the mud is atall sticky and not so 
thick as to require scraping, 1s to water and then 
sweep with arevolving broom, the thoroughness 
of the cleansing being almost directly as the 
amount of water. In hot weather a disinfectant is 
sometimes applied after sweeping. 

ASPHALT AND BITUMEN, 
| Dictionary and encyclopedia makers, as well as 
chemists seem to use these terms interchangeably. 





having no boards under them. 
A layer of concrete, covered with Trinidad bitu- 
| men, will effectually stop the mud from coming 


what is sold in the Chicago | up, and any percolation of the surface water into | jn 


the soil through the pavement; the narrow joints, 
| by preventing the edges of the blocks burring 
| over, will both tend to keep the surface smooth, 
lessening the shocks of the wheels, and greatly 
facilitate all the operations of cleansing. Creoso- 
| ting, by the preservative and antiseptic ——— 
| of the dead oils used in that process, wi 


| abrasion need be feared, and the sanitary objec- 
| tions to decaying wood will be removed. 

| The following note of some experiments by Et R. 
| Andrews (published in ENGINEERING NEws) shows 
| the efficacy of creosoting for protecting wood from 
moisture. 

‘The following are results of some careful ex- 
periments with different varieties of wood, half of 
| the specimens being simply dried and the others 
creosoted, to ascertain to what extent wood is ren- 
dered water-proof by creosoting. The specimens 
were soaked Satine two days in water, being care- 
fully weighed before and after soaking:” 


Percentage of 
water absorbed. 








| Varieties of wood. 
| Spruce, Creosoted. am ; Rane Lceenenn 
| “ dried only....... 175 


| 
' 


|” 

Hard pime, creosoted Fined Wee axis £0 les Seas ea Ceonen 
es UNE 805 sus S5 eee ediatindy bacreckabaoeeel .1600 
ee eae are err ree 

eM neds cduis tno tend esabenn een seer sort eae 
SP ON SEP, MO 5 5 oki nnventdiccandaccs aencembetus .1240 
= rE a ees 4300 
Cottonwood, creosoted. . . 






" dried only 
| Black gum, creosoted. . 





robably | ¢, 
keep the timber from decay, so that acthing but aa 


M. Leon Malo, in his Guide Pratique pour La Fab- 

rication et L’ Application de L’asphalt et des Bi- 

tumes, after speaking of the lack of definition in 

the two terms as generally used, gives the follow- 
» Win.: 

** Asphalt, Bituminous Limestone.” 

| * Bitumen, The black and viscid substance 
which we find disseminated in the pores of bitumin- 
ous limestone and in the interstices of the molasses 
of Seyssel or the sands of Auvergne.” 

* ae Mastic, Bituminous limestone trans- 

by dressing (cuisson) and by the addition 

small quantity of bitumen.” 

He adds: ‘*‘ We employ these definitions through- 
out this work, and give to them the senses which 
we have just indicated, and I hope strongly that 
they will be adopted for use,for they seem to be the 
most reasonable.” 

It is believed his definitions have been generally 
accepted by European technical writers and_ in 
specifications relating to the use of these materials,* 
and the writer of this paper will use them as above 
defined, excepting that the bitumens from Trini- 
dad and Cuba will be included with those men- 
tioned by M. Malo. 

In view of the practice in this country twoother 
definitions seem necessary, viz., 

Bituminous mastics, mixtures of bitumen, either 


0236 | having an earthy gangue, like those of Trinidad 


and Cuba, or purer ones, like Grahamite and Alber- 


"3334 | tite, with limestone or other substances not 
. .2600 | naturally impregnated, which add to its resistance 
-0000 | to wear, and— 


Tar Mastic, a mixture in which the bitumen is 


.2000 —— by (usually) gas tar. 


Malo further characterizes asphalt as a car- 
bonate of lime perfectly pure (excepting, some- 


iaicnesabete aoncasaen .7140 | times, a trace of silica), naturally impregnated 
B ian enh es eer ee with bitumen. 
NO NN os niics: consncesecuramen cen meet 


Its characteristic color is that of 


| Sesquoia Gigantea (great tree of California), creosoted. .0000 chocolate—which it resembles in fracture—mean 


dried only .4722 | specific gravity 2.235. 


In the rooms of this society are creosoted fir ties 
| from England that have been in the track for 20 
years, and ee justify the assertion of the 
Engineer sending them, that they are good for 10 
years more. 
| The following extract, from the Railroad Gaz- 
| ette, is also corroborative: 
| ‘* The German Railroad Union, some time ago 
| made inquiries as to the extent to which processes 
| for preserving ties were employed, and what the 
| results were. 
i‘ _— from statistics of German railroads 
| which have used treated ties more or less since 
| 1840, and therefore have had time to test thor- 
| oughly the life of the ties, that the average life of 
| ties not treated, and of those treated with chloride 
| of zine or creosote has been: 





: Not treated. Treated. 

de eee 13.6 years 19.5 years 

Ps siddatcui niche ghnawvaneneniea a 14 to 16 ” 
OOM es cih sh «dace xanttacoussee 8 to 10 = 

| NEE GOOD. 6 ss ndcnscden venavneds am ° 15 to 18 - 


“The average life of 831,341 pine ties treated in | cientl 


various ways on thirteen German roads was 14 
years. 


“It follows from this that there is an increase in | 
the lite of ties treated with chloride of zinc or cre- | Wheels. 


osote, amounting to about 40 per cent. for oak, 100 
to 130 per cent. for fir, 60 to 100 a cent. for pine, 
| and 400 to 500 per cent. for beech. 





It is quite hard when cold, 
and falls to pieces at a heat of about 122°-140° F. 
At an intermediate temperature it flattens under 
the blows of the hammer; its structure varies with 
its locality, butin general should be fine-grained 
and homogeneous, without particles of unimpreg- 
nated stone. 


In the poorer qualities the impregnation, though 
regular, does not exceed 6 per cent., or the bitu- 


men is injected into minute cracks, showing under 
the microscope that the impregnation is not mole- 
cular, or the rock contains clay, or, as in the case 
of Lobsan, the bitumen contains light oils which 
injure the consistence of the mastic, in which case 
the light ols are driven off by heat, the remainder 
being used. 

Generally, we may say that the more uniform 
and microscopic the impregnation of the lime is, 
and freer from extraneous matters the better 
it is. 

Neglecting the Tubal Cain stage of its history, 


j asphalt was first applied to sidewalks and wheel- 


ways as a mastic, but in that state was not sufti- 
resistant for streets of much traffic. It was 
seen, however, that in summer the pieces of rock 
that fellfrom the carts between the mine and the 
mastic works at Seyssel, compressed under the 
In 1849, a Swiss engineer, M. Mérian, put 
this lesson to profit, by constructing a Macadam 
road of asphalt, which was compacted with a 
roller. In spite of the instability of its foundation 





“It thus appears that there is a great deal gained 
with any kind of wood, but most with some of 
those usually not considered good for ties, fir and | 
beech being made almost as durable as oak. Bis- 


and the irregularity of its maintenance, this road 
is still in very g order. (Malo, p. 108.) 
COMPRESSED ASPHALT. 
The first compressed asphalt was laid in Paris 


choff says that it is of little advantage to secure the | by M. Vaudry in 1854, though it was not till 1858 


ties from decay for lon 
stated, as the ties usually become worn out or 
crushed by that time, even if not decayed. 

‘**Commenting on these facts, Bischoff says that 
it is now generally admitted that the choice lies | 
between creosote and chloride of zinc; that creo- 
sote is the best antiseptic material, but also that it | 
is the dearest.” 

There can be but little doubt that the antiseptic | 
properties of the creosoting process are of more | 





r periods than above that it was laid on a large scale; the area covered 


in 1878 by pavements and cross-walks was 324,654 
—_ yards, or — miles of a street with a 
40 feet wheelway, e earlier practice was to 


‘** decrepitate” the rock (broken to about the proper 
size for Macadam) by heating it to about 140° F. 
in shallow iron pans. Skill was necessary in this 


~ * In Paris, the asphalted sidewalks are universally spoken 
of as bitumen, in distinction from wheelways, which are 
called asphalt. , 
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operation, as the rock was liable to be burned, i. e., 
have too much of the bitumen driven off, or have 
too little, and sometimes both results were reached 
in thesame batch. The walks in Union Square, 
New York, are an example of the ill effects of un- 
skillful decrepitation. 

The rock was also broken up by the direct action 
of steam, but it was impossible to secure a product 
of uniform fineness, and difficult to remove all the 
moisture. After experiments with various 
machines, a Blake crusher is first used, the piéces 
are then passed through a Carr's disintegrator, 
after which the powdered rock is heated in revol- 
ving cylinders to from 212° to 284° F. (depending 
partly on the distance it has to be carried), and tran- 
sported to the place where it is to be laid, usually in 
covered sheet-iron wagons. 

The permanence of this pavement depends 
primarily on the stability of its foundation, which 
is usually of concrete (though old asphalt is some- 
times used) 6 inches thick; on this, when it is 
thoroughly dried, the heated powder is spread, by 
means of rakes, to such thickness, that when com- 
pressed it shall be from 115 to 2!; inches thick— 
depending on the probable amount of traffic. The 
compression, which is termed pilonnage, is effected 
by the aid of the tools figured. The fouloir is first 
used along the junction of the asphalt with either 
the curb-stone or the paved gutters, while the rest 
of the surface is compacted by the pilon, begining 


with light blows and ending with vigorous ones. | 


All these tools are heated nearly red hot, as the 
powder sticks to them when they are cold. After 
the surface has been thoroughly compacted it is 
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tested with straight-edge, and then rubbed with 
the lissoir, also heated, giving a glaze tothe surface, 
after which it is dusted over with cement and 
allowed to cool thoroughly before the traffic is 


turned on it. 


Efforts have been made to secure a more regular 
surface than is practicable by pilonnage and at less 
expense by rolling; but 1t was difficult to so heat 
the rollers that the powder would not adhere, and 
the pavement was liable to tear as it was about | 


finished. 


The powder retains heat for some time, and the 
work goes on in a continuous sheet for the day, a 
gang of ten or twelve men being able to complete 


about 600 square yards per day. In the mornin 
the nea powder at the edge of the wor 
of the day 


no trace at the junction. 


Great care should be taken that the concrete 
foundation is thoroughly dry, otherwise the hot 
powder evolves steam, which permeates the powder 
and leaves the compressed mass of nodules called 
almonds, These do not show during pilonnage, 
but are developed by the traffic, when the place is 
cut out and refilled. A very slight defect seems 
capable of starting a hole in compressed asphalt, 
and for the first two weeks it is under traffic it 
should be watched closely and repaired er. 

the 


The defects caused by deficient tion o 


molecules show themselves more readily than those 
caused by steam. Overheating, which renders the 
asphalt as inert as sand is one cause of deficient 
aggregation, and laying the powder too cold is 


another, 


fore is swept away, and hot powder 
— its place, which in turn is removed after 

aving heated the old work; the spreading and 
pilonnage then goes on as before, leaving small or 


When the asphalt is too rich in bitumen or the ' selves in having successfully accomplished this 
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bitumen is too oily, the compressed asphalt forms great undertaking, which, in the increase of depth 
waves under the traffic, sometimes longitudinal secured, and in the magnitude of its results coim- 
and at others transverse. mercially, stands far in advance of any work of 
So far but few asphalts have been found that the kind recorded mM history. 
are available for compressed pavements. The Val The conditions existing, and the peculiar nature 
de Travers (from Neuchatel) was first used, but in of the work to be done, especially at the head ot 
1867 Seyssel (Pyrimont) was used with success in the Passes, has required us to grapple with the 
the Rue de Richelieu, and both have since been | mightiest and yet the most subtile of nature's 
used by the General Asphalt Company of Paris, forces. T> find out how she wished to work has 
which, until January, 1878, laid and maintained required much close study and many discouraging 
the asphalt roads in that city. The Val de Travers experiments. But the end is reached, the channel 
asphalt is, of the two. more regular in its grainand obtained, and a permanent work made more so 
impregnation, and richer in bitumen, having 9 to each year by nature herself, stands as an enduring 
13 percent. Seyssel is not so regular in its grain monument to the skill and genius of the greatest 
ond impregnation, and contains from 71, to 10 per Civil Engineer of the United States. 
cent. of bitumen. The base of bothis equally pure Certainly, if Charles A. Hartley was knighted by 
carbonate of lime, containing about 2 per cent. as Queen Victoria for opening the mouth of the Dan 
a maximum of silica. Of the two, M. Ernest ube to 20 feet, Americans should place high up on 
Chabrier, fora long time manager of the Paris the scroll of honor, for future generations to re 
Company, in his paper read before the Institute of member with pride, the name of James B. Eads. 
Civil Engineers, says: No engineer could con- I am, sir, yours truly, 
scientiously say that the Val de Travers is better KE. L. CORTHELL. 
than the Reser asphalte. The former may be +0 @ ove 
safer in the execution of a work not subjected to i a aE ne a raat 
supervision; the latter offers greater guarantees of THE SEWERAGE OF FOREIGN CITIES. 
good execution, because more care is required in aoe 
the work.” Now that the subject of the sewerage of this 
It was also held that, for compression at least, city (Rochester, N. Y.) has been agitating: the pub- 
the two should not be mixed, and that only pure lic mind to a greater or less extent, any informa 
limestone,impregnated with from 8 to 12 per cent. tion that bears on the subject will no doubt be read 
of bitumen, was available for compression; but with interest. Mr. Gustavus Karwiese, a consult- 
within the last two or three years the Limmer & ing civil engineer of Washington, has suomitted 
Vorwohle Asphalt Company of London found to the Senate Committee on the District of Colum 
their mastic pavement breaking up and employed bia a report on the sewerage system of European 
| the Sicilian asphalt (which is certified by W. J. cities that is a very interesting document. It is, of 

Fewtrell, F. R. S., to contain as high as 30 per | course, too long to publish in full, so a few of 

cent. of bitumen) in compressed yavements and the more interesting features are condensed 
| sidewalks. Aldgate and Newgate streets, having therefrom. Amsterdany with a population of 
| been laid with this asphalt, are apparently wear- | 300,000, has adopted what is known as_ the 
ling well. Andin Paris, Paul Crochet, who has) pnuematic sewerage system. The block — or 
the contract for new work and mamtenance for | blocks to be provided with pnuematic sewer- 
| five years from 1878 has used, so fara mixture of | age are surrounded with an iron pipe of a di- 
Lobsan and Seyssel Forens-Nord. M. Malo says of | mension governed by the number of closets, and 
Lobsan: *‘ It contains within its bitumen an oily sub- ~ under the sidewalk like an ordinary gas pipe. 
stance which renders it too soft and injurious to the | This pipe is connected with every house in the 
consistence of asphaltic mastic; we free it from this | block. At asuitable street crossing is an iron res- 
oil by distillation, after which it is in a proper state | ervoir below the pavement, in which every house 
to be used.” The Seyssel Forens is a heavy lime-| lot discharges, through the air-tight pipes, its con- 
stone, very poor in bitumen. As after a careful | tents, as soon as the proper valves are turned and 
investigation the engineers of the Ponts et Chaus- | each house pipe set in direc, communication with 
sées have allowed it to be used in Paris, it seems} the reservoir below the street, in which a vacuum 
that, theoretically, at least, a mixture of two dis-| is created whenever a house in the said block is to 
similar asphalts is not disadvantageous, nor is the | be discharged. From this street reservoir a main 
use of an asphalt that contains a hydrocarbon of | air-tight conduit leads to the city limits, where, in 
the more volatile series; also that, as in the case of | the same manner, by the creation of a vacuum, 
the Sicilian, an asphalt containing mure than twice | the fecal matters are discharged into a large re- 
as much of bitumen as was formerly thought the | ceptacle; hence it is conducted to a preparing de- 
safe maximum, can be successfully laid under ex- | partment, where, by a patent process, a fertilizer 
ceptionally heavy traffic. |} 1s manufactured which sells as a home-made guano 
(TO BE CONTINUED.) |for a very high price to the agriculturists, for 
SS the reason that it is not diluted in water. There is 
THE MISSISSIPPI MOUTHS. = from street sweepings, offal, etc., $1.72 a 
; ton. 

At Antwerp, on the Scheldt, a new system is be- 
ing inaugurated. It is proposed to build a grand 
collector in which all minor sewers empty, and 
whichis to carry the total sewage below the city 

> x limits, where it will be treated as a fertilizer and 
July 13, 1879. distributed by water transportation, and the sew- 
To the Editor of Providence Daily Journal : age matter used for irrigation. After it has an- 
The interest vou have taken in the work at the swered the agricultural purposes, it is, in a purified 
mouth of the Mississippi River makes it a pleasure | state, discharged into the river at such a distance 
to me to inform you that we have obtained that | that it cannot be brought back by the incoming 
maximum channel required by the law through | tide. In 1864 the income for refuse, etc., was 190,- 
the shoal lying at the head of the South Pass, and | 000 francs; in 1874, 248,000 francs, and in 1877, 255,- 
through the bar at its mouth. A navigable chan- | 000 francs. 
nel of 26 feet depth in the former place, and in the| In Berlin the Sewerage Committee seems to have 
latter a channel 26 feet deepand 200 feet wide at the | met with the greatest difficulty in their mode of 
bottom, with a central depth of 30 feet. ventilation. They first brought the ventilation 
It was only about a year ago, when having the | into practical operation through large manufactory 
23 feet as a central depth through the bar at the| chimneys and expressly constructed over shafts, 
mouth of the Pass, I was rash enough to publicly | which they soovided with suitable furnaces to draw 
proclaim to the five hundred distinguished alumni | out the bad air, gases, etc. They soon found that 
of Brown University assembled at dinner on the this drawing of the air by heat could not be well 
campus that we did not intend to leave this work | regulated, and for this reason did damage, for by 
until we had secured a channel 30 feet deep through | stong drafts it opened the traps in the dwellings 
the bar. next to the furnace and allowed a large portion of 
It may have sounded to many skeptical ones like | the gas to escape through the connecting pipes to 
bravado or the exuberance of an over-sanguine | the dwellings. In addition to the difficulties men- 
disposition ; but scarcely a year has passed and the tioned they experienced some explosions, and the 
United States Inspecting Officer gives his certifi-| great risk they ran with this manner of ventilation 
cate to the Secretary of War that the 30 feet is caused them to abandon it after they had ample 
here, and that 30 feet is not found in a tortuous | proof of its impracticability. They then employed 
channel winding among shoals and turning sharp | the house rain-conductor for ventilation, and con- 
ints, but it is straight and navigable, and the | nected for this purpose the trap with the water 
reat Eastern, with scarcely a change of a point conductor, with the intention of tending the nox- 
in her course, could travel the two and a half! ious gas to the highest point of the house. They 
miles through the bar. found that ina good many instances it worked 
This result virtually finishes our work, a great only part of the time, owing to the air current, and 
part of the working force is disbanded, and the in others it did not work at all, on account of the 
work hereafter will consist in the consolidation of location and different height of the houses, but the 
the sea ends of the jetties by the construction of worst of all was that the gas eseaped in large 
massive concrete blocks and by palmetto crib- quantities through the joints of the condactor and 
work flanking it. permeated the sleeping rooms of the upper stories 
We think we have a right to congratulate our- to such an extent that the people within had to 
‘keep their windows shut, thus being deprived of 





| SUCCESSFUL COMPLETION OF THE CHANNEL AT THE 
SOUTH PASS. 
SouTtH Pass JETTY WoRKsS, 
ENGINEER'S OFFICE, PORT Eaps, LaA., - 
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fresh air altogether. The next trial was a connec- 
tion from the traps to the smoke flues, and all flues 
so used were tapped with different kinds of venti- 
lators of light motion to aid the upward draught, 
but it was proved here positively that the difficul- 
ties were greater in practice than are imagined or 
expected in theory, and therefore this plan has also 
proved unacceptable, as in most cases it brought 
the noxious gases directly into the rooms of the 
houses so connected. Next they tried, like many 
other cities, to use the sewer gas for additional 
street lights, after they failed in the attempt to burn 
it by conducting the gas into the boiler fires uf the 
factories. They erected, on all corners where 
sewers were inserted, galvanized iron cylinders, 
and provided for a lantern with proper cans, con- 
structing, in other words, new lamp-posts, and 
connected the broad footing with a coal to the 
sewer. The theory was that this idea was an ex- 
cellent one, butin practice the sewer gas had a 
chance to escape by the draught of the very at- 
mospheric air which should have aided in the burn- 
ing of the gas jet. It drifted toward the 
windows, and had to be abandoned in consequence 
thereof. The following plan is the only one which 
has proved successful: In all new houses a large 
and well-glazed round stone pipe is to be placed in 
the inner wall of the house between the two prom- 
inent smoke-flues, with all joints well cemented, 
solidly walled up in an air-tight wall and extended 
to a considerable height above the roof, or so as to 
be elevated to the same height as the neighboring 
house. The special flue, the top of which is pro- 
vided with a charcoal alter, is then connected with 
the trap located between the house-drain and the 
street sewer under the sidewalk. It has proved to 
be very effective, and relieved the dwelling houses, 
in all cases, almost completely of the noxious 
gases. 

In Brussels a private stock company has been 
organized with a royal charter for sixty-six years. 
Below the city limit the grand collecting sewer of 
the right is conducted under the river, until meet- 
ing with the left bank sewer, and hence carried to 
an irrigation field about three and half miles dis- 
tant, where the sewage is treated and the whole 
used for agricultural purposes. Opposite Ville- 
brock is a sewage-pumping station, on the right 
bank of the river, the total expenditure of which 
including the pumping station at the lower end, is, 
6,500,000 francs. The company is compelled to keep 
the grand collecting and intercepting sewers in good 
repair, including river embankment. The com- 
pany received 20,000,000 {francs cash ‘subventions 
as the work progressed from the government. ‘The 
company received the right to use the sewage with- 
out any compensation, but not to turn any water 


into the river except three kilometers below the | 
city limit, and to increase the quantity of land for | 


irrigation and filtration with the annual increase 
of population. In addition to the above the com- 
— received title free of any cost of whatsoever 


or all city lots, land and the river beds gained by | 


the straightening of the river, which has become 
the most valuable property in the heart of the city, 


after the improvement has been completed. The | 


quantity of sewage averages 16,000,000 gallons per 
day, which receives a treatment of filtration with 
lime before precipitation into the river. The quan- 
tity of lime used for the sewage treatment is thir- 
teen and a half tons per day, at $3.75 perton. The 
sewage works are located in the northeast part and 
occupy in total fifty acres. Connected with it is a 
farm belonging to the city containing about two 


hundred and sixty-five acres, which is used for | 


irrigation and filterage, but for the total dis osal 


of the sewage over five hundred acres are used. | 


The lime used for disinfection is slacked and mixed 
with the sewage in a separate building, and then 
it is conducted into thirty-two tanks of consider- 
able size, where a few minutes are allowed for set- 
tling. 

The sewerage of Bradford, England, is carried 
about two miles out of town. It is treated with 
lime of the very best quality and ground to the 
finest possible powder by means of a disintegration, 
and in close ae with the mixing boxes. 


These are simply big. square vats of wood with os- | 


cillating frames of the same material. A small 
quantity of sewage is introduced into these vats 
and mixed with the pulverized lime, thorough in- 
corporation being insured by the action of the oscil- 
lating frames, which keep the mixture in constant 
agitation. The milk of the lime as thus obtained 
is passed out through the walls of the building by 
an iron pipe and brought in contact with the sew- 
age, so that both fall simultaneously into a canal 
leading to a series of thirty-four precipitation 
tanks. The contents stand three-fourths of an hour, 
when the lime has carried to the bottom all solid 
matter. The clear water is drawn off. All sludge 
collected at the bottom of the tanks is drawn off 
by a valve on the level of the floor into a subter- 
ranean culvert, which leads to two large reservoirs 
situated at the extreme ends of the building. From 


the reservoir it is pumped into twenty tanks un-' 
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derneath the building, where it is further settled | 


and afterward removed, and either allowed to dry 
in the open air or dessicated by artificial heat. 

The sewerage system of Hamburg is one of the 
best working in Europe. All street sewers have 
been built of brick, laid in hydraulic cement, of 
various sizes, with flushing gates not less than 500 
feet apart and manholes of about equal distance. 
The street surface water enters into the sewers 
through direct connection gullies which have no 
traps, which are provided with iron grates 
about 135 feet apart; they serve at the same time 
as ventilators of the sewers. The largest or inter- 
cepting sewer is 6X7 feet and its outlet is two feet 
dove ow water; the length is nearly 414 miles. 
Thisseweris tunneled partly throu h ground 48 
feet high in three places, over one mile in length, 
and at two places the sewer passes under the ship- 
canals which connect the Upper Alster river basin 
with the Elbe. 

In Leeds the whole sewerage is collected into a 
large three-mile-long culvert and carried toa very 
low point beyond the city limits, where the muni- 
cipality has a large tract, of which 15 acres are 
covered with buildings of the city sewerage works. 
The sewerage is 14,000,000 gallons daily and is 
raised 18 feet by centrifugal pumps and mixed 
with crude alumina, carbonaceous matter and clay. 
together with lime. The proportions used for a 
day’s work are three tons of alumina, three tons 
of carbonaceous matter, six tons of clay, twelve 
tons of lime, making a total of twenty-four tons 
of solid material. The daily quantity of dry fer- 
tilizer is twenty-eight tons, and the cost of ing 
the sewerage to 25 per centum moisture is $1.75 
per ton for coal and $4.68 per ton for the proper 
portion of the above wauaba solid mixture. The 
value of the dried fertilizer is calculated at $3.50 
per ton and the whole year’s produce has been con- 
tracted for this vear at $3 per ton. They have 
tanks for precipitation, each of sixty by one hun- 
dred feet measurement, with sloping sides of six 
feet depth and a capacity of 2,500,000 gallons. 

The metropolis of London has over 3,650,000 in- 
habitants ; the density of population is 44 per acre, 
and the sewerage system is the most complete in 
the world, with over 1,500 miles of brick and pipe 
sewers, and very costly pumping stations at a total 
expenditure of $173,000,000. [NoTE.—These tigures, 
aie they seem somewhat incredible, are 
stated to be true.] Originally all the sewers of 
London emptied into the river Thames, but the 
pollution at length became a source of all kinds of 
malaria and epidemics, and the people were forced 
to employ the very ablest men to secure relief. On 


| the south side, below Crossness Point, a distance of 


about 13 miles from the city proper, the southern 
collector empties into the Thames, being 11 feet 6 
inches in diameter and 10 feet below water mark. 
In narrowing the river Thames to 750 feet in width 
it has been brought into proportion with its sewer- 
water volume, and is scouring itself without any 
assistance from expensive dredging machinery. At 
the northern outflow reservoir a large pipe leads a 
portion of the sewerage to a farm in the northern 
district called the Lodge farm, of 212 acres, which 
has been treated by irrigation, and the average of 
sewage used has been about 8,500 tons per acre, 
being lifted 35 feet, at a cost of $2,350 per year. 
The sewage filters through the land, and the efflu- 
ent returns to the river in an almost clear state. 
Before the sewage enters the pumping well it has 
to pass over a strainer, and allsolids are intercepted 
by wrought iron cages, where, beside the thousand 
and one other compact substances, three large 
loads of corks are removed every day. 


In Manchester the sewerage works are outside | 


the city limits, and employ 473 men in different 
capacities, clerks, inspectors, wheelwrights, black- 
smiths, saddlers, tinners, mechanics, engineers, 
manure and mortar makers, stablemen and 
laborers. The company has 150 horses and 158 
vehicles of various descriptions; 67 wagons are used 
in carting excreta from the city, and the amount 
dealt with is over 13,000 tons per month, and con- 
sists of 4 tons of paper, 12 tons of rags, 9 tons of 
dead animals, 10 tons of stable manure, 33 tons of 
old iron and tin, 66 tons of refuse from slaughter 
houses and fish shops, 85 tons broken pottery and 
glass, 100 tons of vegetable refuse, door mats, 
table covers, floor cloths and old mattresses, 1,235 
tons of fine ashes, 1,450 tons of cinders. 1,800 tons 
of artificial guano are made monthly and sold at 
$3.15 per ton, and from the broken earthenware, 
glass and fine ashes a very desirable mortar is 
made, which always sells readily at $1.28 per ton. 

Twenty million gallons is the average sewerage 


| gauges. The first of these, it will be remembered, 
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other cities, and is a most interesting document 
for any one interested in the sanitary affairs of a 
city to read.— Rochester Union and Advertiser. 


2 <> ee - - 


OVER THE NARROWEST NARROW GAUGE, 


About two years ago there appeared in Scribner 
two papers on transportation—one favoring nar- 
now gauge and one opposing it. In one of these 
the two-foot railway from Port Madoc, Wales, to 
the Festiniog slate quarries was cited as an exam- 
ple. This suggested to the editor a paper on this 
enaere railway, and Mr. W. H. Bishop was spe- 
cially sent to investigate the subject. The out- 
come is an illustrated paper with the above title 
which appears in the midsummer holiday number. 





We = a few paragraphs: 


his curiosity is the line, less than fourteen 


miles in length, from Port Madoc to the Festiniog 
| slate district, known as the Festiniog Railway. It 


is nominally two feet wide, but really one foot 
eleven and a half inches, and enjoys the distinc- 
tion of being both the oldest and narrowest nar- 
row gauge in the world. It was the war cry—and 
the basis, in fact—of the second of the violent 
modern controversies known as the battle of the 


was between the gauges of seven feet and upward, 
| supported by the noted Isambard Kingdom Bru- 
nel, and the standard gauge of four feet eigbt and 
|a half inches. Brunel proposed to attain unheard- 
_ of speed, retaining stability as well, with eleven- 
| feet tracks, ten-feet driving-wheels for locomotives, 
and carriages hung between, instead of upon, the 
| wheels. I have conversed with a pupil of his, 
/now a distinguished supporter of the extremely 
opposite views, who shared his experiments, and 
rode with him at close to eighty miles an hour, 
after eight-feet driving-wheels, on his Great West- 
'ern road. He mentions a violent and dangerous 
lateral jar in the suspended carriages as the cause 
| of their abandonment. The Great Western itself, 
_as late as 1874—the Waterloo, it might be called, 
of the first struggle—was relaid to the standard 
pa comfort and profit in the use of it hav- 
ing been destroyed by the necessity of trans-ship- 

ment at points of contact with others. 
** The second battle, the bombardments and hand- 
to-hand conflicts of which are still far from hav- 
| ing come to an end, was begun by the favorable 
report of a government inspector on the opening 
| of the Festiniog Railway to passengers in 1865. It 
| was accelerated by other reports still more favora- 
| ble on the placing on the track of a peculiarly- 
| constructed engine, the Fairlie, demanded by its 
| increasing business in 1869. In the meantime a 
| way of looking at railways from the point of view 
of their profits more than for striking feats had 
set in. They had not paid as was expected of 
them. The idea was broached and eagerly caught 
at, from the new information at hand, that they 
were extravagantly large, instead of stingily small, 

according to the ——— of Brunel. 
‘* The Festiniog ilway has lost its exclusive 
SS asan example, and is no longer the 
ecca it was, nowthat some twelve thousand 
miles of narrow-gauges have been laid down in 
other parts of the world. Most of them are 
amoung ourselves, however—there are estimated 
eight thousand miles for the United States and 
Canada—and the circumstance adds more than it 
| detracts from the interest to the transatlantic vis- 
itor, who may promise himself entertainment in 
| seeing what this fourteen miles of road, parent of 

| twelve thousand, is actually like.” 
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MECHANICAL ENGINEERING. 


| THE large freight houses, 400 and 500 feet long, 
| respectively, now being erected for the St. Paul, 
| Minneapolis & Manitoba Railway Company, at St. 
| Paul, are to be roofed by M. H. Crittenden & Co., 
| well known roofers “a architectural sheet-iron 
| workers of that city. This job of 500 squares is 
| believed to comprise the largest in this line ever 
| performed west of Milwaukee. The firm has 
| also under contract fully one thousand feet of gal- 
| vanized iron cornice, besides quantities of fire-proof 
| shutters, Hayes patent skylights, etc. 
| THE following is the text of the claim in the 
| Thomas and Gilchrist process of dephosphorizing 
ores, filed in the U. S. Patent Office : 
216,910. De horizi Iron, Sidney G. Thomas, 3 
pests Road Villas, County of a T — 
cae Feb. 13, 1879. Patented in England, Jan. 2, 


from the city proper of Milan, The canal Vetta-| CLamm—1. In the dephosphorizing of iron, 
bia is 17 miles in length, and empties under an where highly basic slag is produced in the Besse- 
angle of about 30 degrees in the little river Lambro mer or open-hearth operations, the process of pro- 
on the south side of the city. The irrigation has ducing such slag, which consists in lining the con- 
been carried on for several hundred years success- verter or other vessel with calcareous or magnesian 
fully, and yields large profits. The meadows are material, and adding to the molten metal therein 
usually mown six times a year, and average a net basic material containing two-thirds of lime or 
revenue of $285 per acre the year. lime and magnesia, and of a weight equal to 

The report also contains reference to Paris and | about five times the Weight of the silicon and phos- 
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phorus contained in the charge; the said basic | 


ENGINEERING NEWS. 


angele Government of English firms for the re- 


materials being divided, and a part added before , building of Szegedin, at an expense of over $500,000; 
tapping and the remainder after this bas been | bUt this money proves to have been entirely wasted. It 


blown, or the whole quantity added at once, sub- 
stantially as specified. 


has become evident. says the Szegedi Naplo, that Szege- 
din can be rendered dry only by the falling of the river 
that caused the inu: dation. 


For the money that these 


2. In the manufacture of steel or ingot-iron by enormous pumps cost the banks of the river might have 


the Bessemer (pneumatic) or open-hearth process, 


been fortified, and future overflows to that extent 


the herein-described method of removing the phos- guarded against. 


horus from the metal into the slag, consists in 
melting the metal in a converter or vessel haying 
a calcareous or magnesian lining, and adding to 
such molten metal in the vessel so lined a quantity 
or quantities of basic material, such as burnt lime, 
or a mixture of burnt lime and iron ore, equal to 


_about five times the weight of the silicon and 


phosphorus in the pig substantially as described. 


WASHINGTON, July 11.—Mr. Jones, United States 
Consul at Newcastle, in a recent dispatch ‘o the 
Department of State, transmits a report on iron 
and steel as produced in the North of England. | 
The iron-rail trade has fallen off from 324,000 tons 
in 1873 to 21,000 in 1878. The plate trade has in- | 
creased from 165,000 tons in 1873 to 233,000 tons in | 
1878. Steel hes superseded iron for the manufac- 
ture of rails, and is steadily supplanting the old 
iron ship plates. A ship can now be built of steel 
plates for £18,000 ; of iron plates for £17,000. The 
steel ships would weigh about 72 tons less than the | 
iron. The gross tonnage of England is said to be 
517,000 iron, 52,000 wood, and 4,470 steel. A great 
struggle is now going on between iron and steel in 
what is called the Cleveland District. The Consul | 
quotes from a valuable report made a few months | 
ago by William Johns, Assistant Surveyor Lloyd's 
Register of Shipping. 


WASHINGTON, July 8.—Gen. Dumont, Supervising 
Inspector of Steamboats, will go to New York in a 
few days on an inspecting tour along the coast from 
New York to Maine. Gen. Dumont has been 
making some interesting experiments in testing 
boiler iron, and he thinks he has nearly arrived at 
perfection in the safety tests of material to be used | 
in the construction of new boilers. So rigidly have 
these tests been made and improved upon that out | 
ot the eight explosions last year not a single one 
was anew boiler. Two tests are’ at present re- 
quired, First, great tensile strengh; second, great 
power of extension before breaking. In_ bars 
properly made, a bit of iron five inches in length | 
will stretch one-quarter of an inch before giving 
way. This power of extension, when spread 
throughout the ponderous plates of a boiler, will 
give great relief in case of dangerous pressure be- 
fore an explosion would be possible. Gen. Du- 
mont has received some complaints of overcrowd- 
ing of excursion steamers. He will soon call, if 
necessary, the attention of local inspectors to his | 
rigid order of last year, requiring seizures to be 
made in any case where the limit of the license is 
passed, 
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FOREIGN INTELLIGENCE. 


The water supply for Edinburgh from the Moorfort 
hills was compieted and officially opened on the 13th of 
last month. 


At the present time there are 669 miles of railway | 
in operation in Japan, a further 143 miles have been | 
staked out, and in addition 455 miles are contemplated 
to be constructed at no very distant date. 


The pier at Inch Garvie, Scotland, which is being con- 
structed for the Forth ee. when completed will be 
100 feet higher than the highest chimney in the world, 
that is the St. Rollox chimney belonging to Messrs. Ten- 
nant & Co., of Glasgow, which is 430 feet in height. 
The two spans will each be 1,600 feet. 


The King of Greece, during his last visit to the explo- 
rations at Olympia, made himself responsible for the 
carrying out of the projected railway from Patras to 
Pyrgos as far as Olympia, and promised to do his utmost | 
to secure the establishment of a local museum for the 
preservation of the treasures found in the neighborhood 
of Olympia. 


The charge for sleeping-car accommodations for the 
ourney of 55 bours, from Calais, France, to Brindisi, 
taly is 91 francs, about $18.20, of which the Mann 
Sleeping-Car Company receives, for the trip from Ca- 
lais to 
the Pullman car, from Bologna to Brindisi, occupying 
about 16 hours, only 21 francs ($4.20). 


The Budget Committee of the French Chamber of 
Deputies and a Senatorial Committee have pronounced 
in favor of France taking an active part in opening up 
Central Africa. A commissioner to examine the project 
for uniting Algeria and Senegal to the Soudan by rail- 
way has been appointed. It includes M. de Lesseps, 
various Senators and Deputies and a number of en 
gineers. 


In a work published at Brussels, Mr. Finet maintains 
that all important canals should be managed on the 
same principle as railway companies. They should be 
owned and worked by the same parties. On the Conti- 
nent every means is employed to effect economy, and 

‘oods are carried down to a point by “ trains” of boats, 


uled by a small steamer geare | with a chain lying 
| 


along the bottom of the canal. 
Immense pumping machines were ordered by the 


| culty of getting mechanics. 
| order for 12,000 tubes for radiators for the Ohio Peni- 
| tentiary at Columbus. 


logna, of about 39 hours, 70 francs ($14) and | 





A syndicate of fifteen locomotive manufacturing firms 
has been formed in Germany, ten being in the north 
ernand five in the southern part of the empire. the 
members agreeing that the minimum price for succes- 
sive contracts for locomotives is to be tendered by each 
firm in rotation as numbered, the remaining members 
binding themselves to send in tenders at least $100 in 
excess. A list of nine railways has been drawn up, five 
of which are to belong to the southern group. Prices 
are to be fixed by a majority of two-thirds of the con 
ference, and the contracts are to be equitably divided. 
A fine of $25,000 is to be paid by any firm building a 
locomotive in contravention of these rules. 


GENERAL INTELLIGENCE. 


te We solicit and are always pines to publish in these 
columns any items of interest that may be furnished us 





GAS AND WATER. 


Paterson, N. J., is also threatened with a water 


famine. 


lowa City will establish water-works if the necessary 
stock can be sold. 


J. G. Brown has secured the contract for laying an ex 
tension of 1,328 feet of water-main in St. Paul, Minn. 


East Boston is now supplied with Cochituate water 
for domestic use, instead of from the Mystic as hereto- 
fore. 


The corner-stone of the new Court-House, Ridgway, 
Elk County, was laid on Wednesday with great cere 
mony. 


The contract for furnishing and laying pipes, gates, 
hydrants, etc.,for Central Falls ( R. I.) Water-Works, has 


| been awarded to J. J. Newman & Co., of Providence, 


me ©. 


The water of the Lake of the Clouds, which is the 
source of the Ammonoosuc River, falls nearly 5,000 
feet in fifty miles before running into the Connecticut 
at Wells River. 


The citizens of Toronto, Can., will vote on the 13th of 
August, on the question of issuing bonds for $116,000 
for extending the city water-works ; also $25,000 tor 
an iron bridge over the River Don. 


The Citizens’ Steam and Gas Company, of Lynn, 
Mass., has petitioned the board of Aldermen of that 
city for permission to open the streets of that city, that 
steam power and gas may be applied to consumers 
through pipes to be laid on the “ Holly” system. 


T. H. Brooks’ foundry, Cleveland, which makes a 
specialty of steam-heating apparatus, is employing forty 
men full time, and the proprietor complains of the diffi 
He has just received an 


Mr. Brough, Manager of the Toronto Water-Works, 
and Ald. Winchester, Chairman of the Committee of 
Water Works, are on a tour of inspection in connection 
with the projected improvements to the water-works of 
that city. It is their intention to visit Montreal, Buf- 
falo, Cleveland, Detroit and Chicago before they return 
home. 


Reading, Pa., is threatened with a water famine. 


Water ceased flowing from hydrants in the upper part | 


of the city on Saturday last, and some manufacturing 
establishments have been compelled to stop work. The 
Philadelphia & Reading Railroad officials have fitted up 
a train of tank cars with which they are hauling water 


| from the Schuylkill to supply the boilers at their shops. 


The outlook is becoming very serious. The Commis- 
sioners have asked Councils for $59,000 to build addi- 
tional dams. 


Amherst, Mass., thoroughly frightened by a $75,000 
fire on July 3, has closed a contract with Messrs. 
Goodhue & Birnie, of Springfield, Mass., for the erec- 
tion of water-works to supply a need long felt but long 
delayed. The water will be brought from a mountain 
four miles distant—elevation being 275 feet--through a 


12-inch wrought-iron cement-lined pipe, giving a direct | 


pressure supply to the highest parts of the town, which 
are 110 feet above common level. The works are to be 

| completed Nov. 1, The contract price is $40,000. The 
pipe is manufactured by the contractors. 


Chicago, too, raises a midsummer outcry for more 
water. Shealready has pumps which are capable of 
furnishing 105,000,000 gallons a day, and which ac- 
tually do furnish 60,000,000, or something like 140 
gallons for every man, woman and child in the city, 
and still the demand for more water rises to a storm 
about the ears of the city authorities. It is discovered 
that more than one-third of the water received is wasted 
without being put to any use at all; that the present 
available capacity of the pumping works has been 
reached ; that the average daily consumption per head 
of consumers is rapidly increasing, having doubled in 
eight years: and that water-meters would prevent 
wastage, and make the present works sufficent for ali 
needs. 


The Cope & Maxwell Manufacturing Co., of Hamil- 
| ton, Ohio, have recently contracted with Delos A. Chap- 
pell, of Chicago, Il., contractor for the Trinidad (Col.) 
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Water-Works, to furnish one set of their ‘“ Isochronal 
Duplex Compound Non-Condensing Pumping Engine 
and Boilers” complete. The engines and pumps are 
horizontal. The capacity requirement is 2,000,000 gal 

lons 330 feet high per 24 hours. Steam is supplied to 
the high pressure cylinder at a pressure of 125 pounds 
per square inch, and is exhausted into a receiver from 
which it passes into the larger cylinder; the exhaust 
from this cylinder passes through a feed-water heater 
to the atmosphere. Each steam cylinder operates its 
own pump, which is of the Plunger variety. The boilers 
to be of steel 


The man in charge of the big engine at the water 
works realizes that he has a curiosity for most visitors, 
and when callers express surprise and interest he feels 
pleased. The other day a stranger came in for a look 
around, and his general make-up satisfied the engineer 
that he was a person of deep thought and a man to ap- 
preciate the merits of monster machinery. The 
stranger viewed the engine from every side and angle, 
and sat down. Then he reviewed it and took another 
rest. Then he walked around the building in a wise 
way and came back for another inspection. For two 
hours he hardly had his eves off the ponderous machin 
ery, but was at last ready to go. Taking one last look, 
he walked up to the engineer and said: ‘Say, mister, 
this injine runs by steam, don't it?’ ‘* Why, of course,” 
was the amazed answer. ‘ Well, [ thought so more’n 
half an hour ago,” continued the man, ‘* but it’s just as 
well to be sure about these things. There are so many 
wind-mills around nowadays that one can't be certain 
of nothing.” — Detroit Free Press. 


London, with a population of 3,500,000, has a fire 
brigade of 406; Paris, with 2,000,000, has 1,548; New 
York and Brooklyn, with a combined population of 
1,350,000, have 2,300 firemen. Commenting on the in 
sufficiency of fire protection in London, the Commercial 
World of that city says: ** But the radical fault of Lon 
don, in regard to the extinguishment of fires is the ab 
sence of central control, and of a uniform and constant 
high-pressure water service. This fault can only be 
remedied by taking the supply out of the hands of the 
eight companies, who, in their respective districts, hold 
practically an uncontrolled monopoly—supplying as 
much or as little as they please—at any price they think 
fit to charge. Only two of those companies give con 
stant service, so that it frequently happens when a fire 
occurs that no water is on from the main to extinguish 
it. Inall such cases much precious time is lost, and 
moments are of the first importance in the 
early stages of a fire. Lord Granville tells us 
it was the late Mr. Braidwood’s maxim that it was in 
the first five minutes that the matter = de 
pended. Because the companies do not uniformly give 
constant service, and from other defects in existing ar 
rangements it has often occurred that even after the 
firemen and engines have arrived on the scene of a fire 
it has been found that the water was not on from the 
main, and the turncock being absent, the firemen have 
been left to look on helplessly while moment by moment 
the fire was gathering strength, which, if water had at 
once been available, could have been readily extin 
guished. Then, except within the city proper, where 
great improvements have recently been effected, Lon 
don is generally without hydrants; which, indeed, with 
out constant service at high pressure, are of no avail. 
It is surprising that these defects, so beset with danger, 
should continue to be tolerated. Now, however, that 
the Premier-expectant has hada fire at his own resi 
dence, and has delivered a great speech on the subject 
in the House of Lords, we seem to be approaching the 
final stage, preliminary to a suitable change of system. 
Probably the next Parliament may take the matter in 
hand. Meanwhile, the several water companies may be 
expected to fight a keen battle in the maintenance of 
their monopoly, and dfe hard. Their price is now £20, 
000,000, with a tendency to increase at from £1,000, 
000 to £1,500,000 a year. 


The third town-meeting held in the town of Water 
town, Mass., upon the question of a water supply for 
the town was held in the Town Hall on the 21st, and the 
large room was completely filled, as usual. The com 
mittee of five gentlemen, Messrs. Dr. Alfred Hosmer, 
Francis Kendall, W. H. Ingraham, Samuel Walker and 
George N. March, who were appointed at the town 
meeting held June 9 to take the whole matter of water 
supply into consideration, reported, through Dr. Hos- 
mer, a proper and safe source from which to furnish the 
town with good water, They report that the plan of sew- 
erage as recommended by the Engineer is effi 
cient and practicable, and ask for authority; to 
make to Newton a proposition of 50 per cent. 
of the water receipts if she would furnish a 
water supply. After defining the position which a 
good, abundant water supply fills in a civilized com- 
n unity, the committee say that, in the event of the in- 
troduction of water, the source from which it is derived 
must be sufficient in quantity, safe and good. Concern 
ing the cost the committee say it cannot be exactly 
ascertained until a properly qualified commission shall 
publicly ask responsible contractors to name the lowest 
prices at which they will severally furnish a given 

| quantity of labor and material. Meantime an approxi 
mation must serve as the basis of action. In referehce 
to sources the committee quoted the offer from the City 
Council of Newton, offering to furnish the water, and 
receive 50 per cent of the water rates and a hydrant 
charge of $28 per annum for each 350 inhabitants, 
Watertown to lay all the pipes, main and service, and 
subject to the inspection and approval of the Water 
Committee of Newton, to keep all pipes in repair, and 
pay the same rates that the citizens of Newton pay and 
subject to the same rules. An offer is made to furnish 
and lay water-pipes at an expense of £127,000 and the 
Holly Water Works, of Boston, offer to construct a 
complete set, with filtering gallery of one million gal- 
lons of water every twenty-four hours at an ex 
pense of $154,000, etc., and the Holly Manufacturing 
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Compyny, of Lockport, N. Y., offer to construct and 
operate a set of works of two million gallons capacity 
per diem at a cost of $30.00 per hydrant per year and 
45 per cent. of the receipts of water rates. ‘The supply 
at the bend of the river was examined and reported not 
as good as Newton. The committee recommend that 
the town accept the act of the Legislature authorizing 
the town to take water either from Charles River or 
Kendall’s pend. They recommend an immediate action 
in introducing water from some source, and recommend 
the purchase and laying of pipe at the present time as 
iron isso chezp. The work should be inaugurated at 
once, and from its inception to its completion should 
have the benefit of judicious and intelligent supervis- 
ion. The committee draw the inference that the intro- 
duction of water does not imply an extravagant ex- 
penditure; the debit and credit should be carefully com- 
pared, as a money income will be derived annually 
from this expenditure. They referred to the growing 


° 
sentiment of the townspeople in favor of water. | 


In reference to sewerage the committee say that 
earnest and immediate attention should be given to this 
matter, and recommend that a sewer be at once construct- 
ed, commencing at the upper part of Main street and 
extending in a general easterly direction and intended 
to connect eventually with an improved system, which 
Cambridge must ultimately adopt, and through that 
with the immense artificial channel which Boston will 
provide for the drainage of Charlestown and East Bos- 
ton, and empty its contents in the neighborhood of Point 
Shirley. This work will probably necessitate a loan 
The report was very elaborate and lengthy, and a mo- 
tion was voted to accept the act of the Legislature giv- 
ing the town authority to take water from either 
Charles River or from Kendall’s Pond. A motion to in- 
definitely postpone the matter was lost by a vote of 90 


to 69. A motion to lay pipes at a cost of $110,000 was | 


put, anda lengthy discussion followed, and speeches 


ENGINEERING NEWS. 


The stockholders of the Northern Pacific Railway take 
the whole subscription of $2,000,000 for the construc- 
tion of 130 miles of road from Columbia River east- 
ward to Pend 4’Oreille Lake, Iowa. 


Daylight has been admitted through the tunnel under 
the Raton Mountains, and not many days will be 
required to complete the important work, giving the 
Atchison, Topeka & Santa Fe an uninterrupted line 
of easy grades from the Missouri River to Las Vegas, 
New Mexico. 


It is understood that there is a likelihood of the con- 
tract for the section of one hundred miles of the Canada 
Pacific Railway west of Winnipeg being divided into 
four of twenty-five miles each, and it is stated that 
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it might be useful where power had to be transmitted 
for long distances, as into mines. Another electrical] 
motor, worked by a battery of Bunsen cells, is exhi- 
bited at Lille. The maker = to adapt it for use in 
driving an aérial propeller. e cost of the power will 
be very great as compared with steam, and on this ac- 
count there is little, if ar y, prospect that electrical mo- 
tors can be made available for general work. 


The cost of site and construction of some of the U. 8. 
Custem Houses from cfficial sources is as follows : 
Boston : 
MMR a. oat tadabecad 0540 <u swam aCe NAR bS CRE $1,329,006 
ee | SC eee ee 3,164,228 





OE oni iiss uscdinoeraeibecstaus a | iemiiniee $4,493,324 
there is a possibility of tenders being invited for another Chicago: 

one-hundred-mile section, the government being anxious Cost of site. .... 00.0... cece c eee e ee cee eeeeees «+ «$1,259,386 
to press forward the work. 1 RENO BW DUNE iss aids kasn's i nhc: kbc cnes ods o b5e5 3,685,426 
The Chapman Slate Company, Lehigh County, Pa., , TOtAl.... 2... cee cece cence erect teeee rere eeee es $4,944,812 
has received a large contract for slate for the New York _, Cincinnati : es a 
Elevated Railroad. There has been much trouble about | — = =: pemtarllae s S} kngherrg st» <2 Hose treats seer 
this slate, two other companies having had the con- ee ee Pee tapn ne cenhe, sep 9 ce yones eden eT HS tet 
tract, but their goods were rejected. The Chapman | ME 5103-04. Bis sdedipny sede cetvaeen sateen $3,833,575 

Slate Company is hauling thisslate toCatasauqua and) Philadelphia : 
sending it from there to New York by canal. RAI nce eka htc Peccnt ew sdowaunnatec ee $1,491,201 
js Construction to July....... ........ i cai TES CATER 2,837,570 


Work has been suspended for the summer on the 


Southern Pacific Railroad, the rails becoming, it is said, | Total 


too hot from the heat of the sun to be handled. The road 
is now finished to Corsa Grande, sixty-six miles from 
Tucson, and will reach Tucson by Jan. 1. The Atchi- 
son, Topeka & Santa Fe Railroad will be completed to 
the Rio Grande about the same time, leaving a gap of 
only 450 miles between the two roads to be filled to make 
a thorough transcontinental line. 


The different divisions of the Chicago, Milwaukee & 
St. Paul Railway may be summed up as follows : 





were made during the evening by Dr. Alfred Hosmer, | Divisions. Miles. 
earns Te ee hs a i Oe Re SI, eT ios sooo 5s vien Wonks Seen eecd ui aeis 5 0 oaebw ewes $3.35 
Pratt and others. Upon motion of Miles Pratt, the | La Crosse..............00-.05 cesses es seee ence eeer eres, 2ORT7 
meeting was adjourned for two weeks anda vote passed | Rive>.......)........-. reecteseeerereceeereeres eeeeee 130,47 
instructing the Water Committee to test the water sup- | ; rairie du Chien........-.....6esseeeeee ener eens eceee ees 237.30 
| Dice t : EIN o.gn'dun ohedsAshodedn she ehcp sane iaerah te 29.80 
ply at the bend of the Charles River above the village or | jowa & Dakota 293.14 
yusiness portion, and report at the next meeting.—Bos- | Northern................ CELI 
ton Journal. SINE 025, . ba spiatwacev? abasws aaeegcimee’ 156.54 
eee } ae pseog ot ies ts ie sd dataces geil econ esas as De Rn yn 
‘ine & So PINK 2 éneevisdius pita debinse wate ein 348.55 
STREETS, DRAINAGE, Etc. ee ne ee ox 

r ”» ”» 
Samuel Johnson, of Philadelphia, has patented a steam | Pantene wpe ee Let io fe ne 


rammer for pounding stone pavements, whereby he | 
claims that the life of the pavement is lengthened be- | 


sides decreasing the noise of the travel on account of 
the superior smoothness of the steam-rammed surface. 
The machine has a power to strike from one hundred 
to twenty-two hundred pounds. 


- ove 


BRIDGES. 
Tne Cleveland a & Car Works are very busy, 
working overtime and employing 275 men. 


The King Lron Bridge Manufacturing Company are 
working part overtime, andemploying 150 men. They 
report business very satisfactory, anda large increase 
on last year. 


It is now said that the shrinkage of the timbers in the | 


Sauk Rapids Bridge, before its destruction, was so great 
that some of the nuts on the iron rods could be screwed 
up two inches, and that the bridge was so shaky as to 
be almost unsafe. 


The Burlington & Missouri River Railroad, in Ne- 
braska, has decided to build a bridge over the Missouri 
River at Plattsmouth, to connect at that point with the 
Chicago, Burlington & Quincy Railroad. The crossing 
at present is made by ferry. 


’ 


‘The contract for the steel for the Niagara Suspension 
Bridge was awarded partly to Hussey, Howe & Co. and 
vartly to Carnegie Brothers & Co.—not entirely to the 


irst-mentioned firm, as erroneously stated. The floor- | 


beams for the bridge are to be 15-inch I beams, of 150 


pounds to the yard. Part of Carnegie Brothers & Co.’s | 


order consists of 6-inch channel bars, which will be 
made of Bessemer steel, from the Edgar Thomson Steel 
Works. Carnegie Brothers & Co. have never been bus- 
ier than at present, and have never hadso many orders 
ahead. 


The Sauk Rapids Sentinel publishes a letter from Mr. 
Cc. A. F. Morris, chief engineer of the St. Paui & Pacific 
Railroad, who was employed by the County Commis- 


sioners of Benton County last year to supervise the | 


building of the Mississippi River Bridge at Sauk Rapids, 
in which he shows that the bridge could not have bt 

down, and that the cause of its removal from the piers 
was lightning, of which fact there can be no doubt, as 


several persons saw it when struck, and affirm that it | 


was all aglow with the fluid when it was first struck. 
The Sentinel says that the sentiment is in favor of re- 
building at once. 


The Toronto Bridge Company was formed in June, 
with a substantial capital, to manufacture all kinds of 
wrought iron railway and highway bridges. Its direc- 
tors comprise Messrs. James Worthington, of Montreal, 
President; Arthur B. Lee, of Toronto, Vice-President; 
Alexander Nairn; Job Abbott, Chief Engineer; J. H. 
Bartlett, Manager; the last-named gentleman acting 
meantime as Secretary-Treasurer. The works will 
probably begin by employing fifty men, and have con- 
siderable orders on hand. Mr. Abbott is Vice-President 
of the well-known Wrought-Iron Bridge Company, of 
Canton, O., and the practical supervisor of the works 
at Toronto. 

ooo 


RAILROADS. 


About 60 miles of the Cincinnati Southern R. R. re- 
main to complete the lne ; the grading on this is near- 
ly complete, 





RIVERS, HARBORS, ETC. 
Messrs. Hunter, Murray & Co., St. Catherine’s, Ont., 
closed an extensive contract with the Grand Trunk Rail- 
way Company, on Saturday last, for a large amount of 


dredging to be done in the neighborhood of Sarnia, the | 


railroad company being about to make extensive ad- 
ditions to their works in that neighborhood. 


A project for constructing a ship-canal across the 
Penivsula of Florida is being widely advertised in the 
papers. A party of capitalists are represented as now 
investigating the subject of a route. The site selected 
is from the mouth of the Swanee River, just north of 
Cedar Keys, on the Gulf side, ina nearly direct line to a 
point between Jacksonville and St. Augustine. 





itettnhipacsda telco, siecwnen 9, nwene . $4,328,571 

| St. Louis: 
PP aaa dank ss ob as cade Si pscSeecdaadetetesees $368,883 
Bo Ree renee rs rr rrr Tr 4,243,700 
Wid ic oe ont b tke n we 06k 6ye0 1 eeteadaaseaennee $4,612,583 


The aggregate cost of each of these buildings com- 
pleted will range from five to seven million dollars. 

In the office of the Supervising Architect it is thought 

| that the building proposed for Pittsburgh will cost 
$3,000,000. 

The value of the granite taken from the quarries at 
Dix Island, Me., by the U. S. government for the erec- 
tion of public buildings, within a few years, is stated by 
the Superintendent to be $5,164,000. 


— eee —— 


SEWERAGE. 


Memphis is the dirtiest town in the country. Mem- 
phis abolished herself a while ago as a city, but she re- 
tained all her dirt as a taxing district. Being the dirti- 
jest town in the country, she is, of course, the un- 
| healthiest. Her death rate is the highest. She origin- 
| ates in these hot July days yellow fever de novo. She 
|was sure to do it. Her sewage-saturated soil, her 
| stagnant bayous, her reeking cesspools, were sure to start 

fever—green, blue, black, or yellow, as circumstarces 
| might determine.—New Orleans Times. 


A physician of Memphis writes to the Cincinnati 
Commercial that Memphis is not in a bad sanitary con- 
| dition, as generally supposed. Last winter the Board 
| of Public Works, composed of leading citizens, inaugu- 
rated a thorough system of sanitary improvement. In 
February the city was canvassed by specially-appointed 

inspectors. Every house, outbuilding and yard in the 
| district has been inspected. Over two thousand notices 
to abate existing nuisances have been served. A large 
force was also put upon the streets and alleys, and to- 
| day the streets of Memphis are as clean as those of any 


own | 


Canada is talking of a ship-canal between Lakes Huron | other city. Over four thousand loads of refuse material 
| and Ontario. Such a canal would make a saving in dis- | of various kinds have been taken up and dum into 
| tance between Chicago and Liverpool, compared with | the river from the dump specially constructed by the 

the route through the Erie Canal, of 834 miles, and of | District Government for the purpose. Money was con- 
| 820 miles as compared with the Welland Canal, while | tributed liberally by the citizens, and a special tax was 
| the estimated reduction in the cost of carrying freight | levied for the — of renovating the city and ren- 
| would be $8. ton. A good many Canadians think it | dering it healthy 


| would prove a better investment to construct such a R : . : ‘ : 
Sena! chan to cary through the schon of bullding the | THe Gana that is mot wanted in this, Western hemi 
a re aoe through a wilderness at a cost | the two oceans nor across Florida, but a canal in the 
eS eee | island of Cuba, cut so as to make a free way for the sea 
a eee ae through the harbor of Havana. It is believed that if 
MISCELLANEOUS. Seas snquinety through ~ hasher - Eavene 
A steel steamship, with compoun4, direct-acting en- | S28" city cou kept regularly free from the yellow 
| gines of five hundred horse-power, has been launched at } fever, and that if it were so kept free we should 


‘ Si te ant -.|never have that’ disease in our American rts. 
noe poms ay prema tyg It is said that steel steamships | Both these opinions have so much probability 


| behind them as to make them worthy of considera- 
| The Virginia City (Nev.) Enterprise of July 11, says: | tion. ur fever infection comes from Havana, or a 
| ‘To-day the water of the Comstock as far northward | port infected by Havana, at least nine times in ten, and 
| as the Ophir will be turned into the pipes leading to the | Tveene retains the fever year after year because of bad 
Sutro Tunnel. This is the beginning of the new era in | sanitary conditions, which would be corrected by the 
| mining among the old Comstock mines. The taking off | drainage of its harbor. Fair computations of the loss 
| of the constant weight of a column of water 1,600 feet | caused in the Mississippi Valley last year by the fever 
| in height will make an immense difference in the con- | have put it at a figure which would more than cover the 
sumption of fuel and the wear and tear of machinery | conel te proposed canal, If one year would pay for the 
at alt the mines. The Sierra Nevada water will soon | enterprise, what an economy it would be upon twenty 
follow, and when all are going a regular torrent will | 
pour through the Sutro Tunnel.” 


| 
| 





years! Itisan age of great undertaking—Suez canals, 
| Dover tunnels, Sahara seas and railways, Pacific rail- 
ways and so on—and why should we not have at least 
one great — to eradicate a destructive and horrible 
disease? If this thing cannot be done by arrangement 
with Spain, it is at least one good reason why the United 
States should own the island of Cuba.—New York 
Herald. 


A plan has been proposed for the protection of tor- 
yedo-boats when attacked with Gatling or similar guns. 
it consists merely in placing a coating of sheet india 
rubber inside the steel or iron sheathing. Itis asserted 
that ata recent trial a sheet plate about 18 inches 
square by about one-quarter inch thick was completely 
riddled with bullet-holes of from half an inch to aninch CANALS. 
and a half insize. When the bullets passed through the | 
sheet rubber at the back, half an inch thick, they only | A company has been formed in Brevard County, 
made a fracture, which required close examination to Florida, called the Little River Canal Company. They 
detect. Whatever might be the form of the fracture, propose to built a canal for conveying freight and pas- 
and in most instances it was a slit, the rubber instantly | sengers from a point on the South end of Lake Toho: 
regained its normal position and remained water tight. kaliga, through Lakes Cypress and Achmaha to Lake 
; : : : : St Kissimmee; length about 20 miles, and all in Brevard 
The electrical motor for railway use is being exhibited Goynty 
at Berlin. It runs three railway carriages, with seats 5 
for about 20 passengers in all, over ashort road, butthe | Central Lake Canal Company.—A company has been 
motive force must be expensive, as compared with formed under the above name in Maitland, Orarge 
steam. Instead of using steam direct, a steam engine is County, Florida, for the purpose of constructing a canal 
used to run a dynamo-electric machine, and the current | for travel from a point on the west side of Lake For- 
produced is turned into power by another machine, thus mosa, through the lake and through Lakes Rouena, Sue, 
furnishing the immediate motive force. Similar appara- Virginia, Berry, Mizell, Osceola, Howell Creek, Lake 
tus, though not used for this purpose, was exhibited at | Maitland, Lake Minnehaha, t Howell Creek to 
the Centennial Exhibition, Although not economical, | Holden’s Mill; length 2% es, all in Orange County. 
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Tribune Building, New York City. 


GEO. H. FROST, Proprietor. 


SATURDAY, AUGUST 2, 1879. 

A son of Louis Kossuth is the chief engineer of 
one of the Italian railroads, and is in favor of the 
American locomotive which was sent from the’ 
Paris exhibition to Milan for trial. It was refused 
at Florence. Great opposition is made to it by the 
Belgian and English makers of locomotives. 

rc 

THE entire $9,000,000 appropriated for river and 
harbor improvements this year has been allowed hy 
the Secretary of War,and has already been passed to 
the credit of the Department. Immediate activity | 
will therefore prevail upon all the improvements, 
and engineers and contractors should be on the | 
look out for employment. In this connection, it 
may be proper to state that ENGINEERING News | 
is an official government paper for advertising con- | 
tracts, and as such may be relied upon for giving | 
early notice of all contracts to be let. It isindispen- | 
sable to every engineer and contractor in the 
country. 

—— 


THE Philadelphia Press of the 30th ult. says: | 
‘‘The American scheme for the construction of a | 
canal across the Isthmus of Panama is growing in | 
popularity. The President and the Secretaries of | 
State and of War are cordially in sympathy with. 
Admiral Ammen’s project. M. de Lesseps’ proposi- | 
tion is not meeting with that success in Europe 
which that enthusiastic gentleman would have us 
believe, and his recent utterances regarding the as- 
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News, 42VICE TO A NOVICE IN ENGINEERING.* 


Il. 

The difficulties to be overcome before a student, 
who has had preliminary training as outlined, will 
meet with success as Civil Engineer, are two-fold, 
from witnin and from without, those due to him- 
self and those due to others. 

He bas a good knowledge of the theory under- 
lying practice, and next must gain the experience 
which only comes by the application of what he 
has acquired from books*in actual every-day use. 
He knows where to-search for needed information 
relating to his work; he easily, however, will rec- 
ognize that at best books are but tools, which, the 
more efficient they are, the greater harm an un- 
skillful workman may do with them. Also, from 
the growth and varying nature of engineering 
practice, and oftentimes being unable to refer to 
them, he will be obliged frequently to proceed 
without books and independently of them. His 
real progress in the profession will be determined 
by what new he learns and makes thoroughly his 
own, and his standing, by what he knows and can 
best apply, as well as how he applies it, day by 
day. 

Among the difficulties which he should over- 
come are those arising from ignorance, careless- 
ness, lack of foresight and executive ability, wrong 
judgment and an incorrect estimate of his knowl- 
edge and power. Ina particular case he may not 
know, or he may neglect to do, what is best to be 
done; he may not fully consider all the surround- 
ings and conditions, and fail to provide for what 
in the progress of the work will cause accident, 
delay or permanent injury; he may fall short of 
carrying out his purposes as designed, from lack of 
| power to make that use of the means at hand, which 
amore efficient manager would, and where there is 
|a choice of method to be pursued, he may err in 


sistance he is promised in the United States are judgment and adopt the one he should avoid. He 


viewed in the light of efforts to manufacture con- 
fidence in his scheme among European capitalists. | 
Our Washington correspondent states that in- | 


will be likely to place a wrong estimate upon his 
ability and consequent worth, either overrating 
himself, causing unfavorable comparison of his 


jintended meaning, with nothing omitted, 


attempt and performance, or underrating himself, 
whereby opportunity will be lost to secure higher 
position and to render better service. 

Causes of failure, due to himself, will appear from 
consideration of some of the things the junior 
engineer should do to make rapid and lasting pro- | 
gress in his vocation. He early should take steps | 
to be regularly informed of what older and experi- | 
enced engineers have done and are doing in a field 
similar to his own, by reference to descriptions of 
their works, published in special treatises, pro- 
fessional papers, technical journals and official re- 
| ports, and, so far as practicable, by personal inter- 


quiry in the prominent financial centres of the 
United States failed to discover any subscriptions 
or promises of subscriptions to M. de Lesseps’ canal 
company. 


THE outlook for engineers is not extremely dis- 
couraging. There is a great deal of railroad build- 
ing in the country at present, especially in the 
Western States, where we know, by correspondence 
and from visiting engineers, that opportunities 
for obtaining employment are comparatively fre- 
quent, and the prospects every day becoming bet- 
ter. The expenditure of nine millions of dollars 
on the improvement of our rivers and harbors in 
the short space of time remaining this season will | structures, completed or in progress. Also, he 
necessitate vigoruus working, and it is only fair to | should make such record of this information, in- 
presume that the services of civil engineers will be 


| cluding the results of his own performance—that 
in demand. Bridge building also is very brisk, | without loss of time, he can consult and digest 


and we have had in the past month applications | the knowledge thus acquired. For this, he should 
from four prominent companies for draughtsmen. | keep full note-books, in which are entered com- 
The parties whose names we offered had ob- plete records of his work and its process, all the 
tained employment, and we are not aware | calculations and other data, as well as the reason- 
of any of the places being filled as yet. | ing, upon which his conclusions were based; and 











Ordinary draughtemen are not wanted; the also an index book, which shall contain, under | 


applicants must be men skilled in their busi-| general heads, distinct reference to all the profes- 
ness, and able to at once perform the duties re-| sional information he has acquired or recorded ; 
quired of them. We are furthermore informed by | for this purpose, one of the best forms is embodied 
the Professors of two engineering schools, that a| in the ‘“ Index Rerum” of Dr. John Todd, which 
large proportion of their graduates have found | is an indexed blank book, arranged for alphabetic 
situations at very fair rates of pay, and that the| record of subjects, titles and notes. Care should 
outlook was very satisfactory. By an examina-| be taken to make the entries under leading topics, 





| 
|course with engineers, and inspection of their | 





| agent in each responsible position. 


tion of the news columns of this journal and of 
the railroad papers, a very fair estimate of what en- 
gineering work is projected from week to week can 
be obtained, and the information utilized according 
to the greater or less energy of the readers. Wait- 


in business at any time ; especially is it now when 
competition in every branch is so keen as it is, and 
it must result in the most active, wide-awake and 
ambitious men securing what there is to be done. 


/and, so far as may be, to refer to original sources 


of information. 
A layman’s advice to a young lawyer, as a sure 
rule for success—‘* Advocate no cause which, after 


| thorough examination, you are not convinced, of 
ing for ‘something to turn up” is a slow method | - nae i 


* Note To Precepine ARTICLE.—The attention of engineer- 


| ing students may, however, be called to these works, which 


cop in accessible and convenient form, much informa- 
tion upon their stive subject? not readily found else- 
| where in the same ‘ited compass ; they belong to a class 


of hand-books, almost indispensable to one engaged in active 
| practice 


' » } 
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right and according to law should win; and then, 
whether the interests involved are small or large, 
make every effort to so try it that entire justice 
shall prevail”—in principle applies to the young 
engineer. He should determine, so far as he can, 
what plan is best to adopt or course to pursue in 
every case. A full settlement of difticult questions 
as they arise, day by day, will in time perfect him 
in all the details of practice, and prepare him for 
rapid and correct decision of doubtful matters. 
This, with a corresponding degree of force and 
judgment in execution, will make him a master in 
his profession. Whatever he does should be the 
result of the most knowledge, the best experience, 
the wisest judgment and the quickest energy he 
can command. 

He should habitually verify his data and con- 
clusions, taking nothing for granted or without 
complete examination. He must learn toestimate 
correctly, the materials, time and money needed 
for the execution of his work, and to make the 
most of the means provided for him. To erect ef- 
ficient and durable structures, in little time, with 
few men, simple and cheap materials, at low cost 
and without mistakes, is always the engineer's 
task, and more urgent to-day than ever before. 

The engineer should know much of affairs out- 
side of his professional lines, particularly of ordi- 
nary business rules and methods, the keeping of 
accounts, the management of finances, the making 
and law of contracts, and the control of men ; with: 
accounts and finances he commonly will have little 
to do, but sometimes entire care of them will de- 
volve upon him, and frequently he must supervise 
them. Generally, he has to prepare the specifica- 
tions and contracts for work done under his direc- 
tion ; to do this well, he should be informed as to 
the law of contracts, and be able to draw the 
papers so that they will. without probability of mis- 
understanding by a reasonable man, set forth the 
that 
should be contained, or contained that should be 
jeft out, all in clear, succinct terms, and with 
conditions, just and right as between man 
and man. In this capacity the engineer stands as 


|arbiter between his client and the party whose 


work he is to direct, inspect, accept or reject, to 
act without favor or interest toward either ; a 
position of dignity, importance and trust, though 
common in engineering, rarely given to members of 
other professions. As a competent manager of work- 
men, he must be a judge of men, able to lead and con- 


| trol them, to gain and hold their esteem and respect, 


and to choose his aids so that each may render, aw 
cording to capacity, the best and most service. 


| Early he will learn to organize his force, from 


workmen, foremen, assistant engineers, up to him- 
self as chief, so each shall have and fill an appointed 
place, the whole acting together as a multitude of 
hands, directed by a single will, with no duty un- 
cared for and without interference, a responsihle 
As chief he 
will perform no work that another and subordinate 
| can do for him, and, avoiding care of details, he 
will keep himself free to plan and direct general 
| operations. To discharge these duties, when chief, 
‘the junior engineer must in whatever capacity he 
acts, observe the rules and methods of business, be 
punctual and faitbful in his engagements, truth- 
ful and reliable in all things, and that he may well 
control others, he must surely learn to govern 
himself. 

Among the difficulties from without to be over- 
come by a successful engineer is a lack of appreci- 
ation by others in superior positions, whence faith- 
ful work by competent men is underrated, their 
plans are interfered with, execution in proper 
form or completed state is prevented, and advance- 
ment to a higher place, where still better work 
could be done, is delayed. 

This may be regarded as a personal difficulty; a 
general one arises from the low estimate uf the 
value and necessity of engineering service com- 
monly held by the public in this country, and par- 
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ticularly by those who promote schemes and 
works requiring the advice and superintendence of them on the arc. 
an engineer. Few men are #0 unwise as to act as 


average American citizen, 


himself capable to 
body’s else’s engineer, 
opinion on engineering matters and to direct engi- 
neering operations, which should be conducted 
subject to the knowledge and experience of an ex- | 
pert. This is greatly due to the fact that in a new 


needed. Respectfully, 


EMILE Low. 


ARY SURVEY, 


impracticable, not to say impossible, to measure 


NEW YORK AND PENNSYLVANIA BUUND- | 


Av6. 2, 1879, 


; = 


| from one station, the distance to the next principal 


So, if the distance on the arc is| station in the parallel not being required to be 


assumed, in order to lay out the curves in the known as in the case of the method of chords. 
their own lawyer, or physician, or to set up an field, the length of the chord would have to be | 


opinion in law or medicine which shall be taken calculated, which would vary with every change | 
in practice instead of a professional one; but the of curvature. This would be, to say the least, 
although without very annoying, and as apt to lead to confusion; 
proper knowledge and training, usually deems and in order to overcome this difficulty, a chain | ; : 

act as his own or any-| with a variable attachment would have to be used, | will be of sanenest to thousands of our readers who 
and as such, to give! capable of being adjusted to the required length have valves in use: 


Very truly yours, H. W. CLARKE. 





THE EDDY VALVE-PATENT SUIT. 





We have received the following circular, which 


WATERFORD, N. Y., Aug. 1, 1879. 

| Dear Sir: We beg leave to inform you that the 
litigation existing for several years past concern 
ing the alleged infringement of the valves made 





country like this, men frequently are so circum- | 


stanced that they themselves must design and 
build, or for the occasion raise up a man who can. 


With the removal of this cause, which time is} 


effecting, will come a fitting recognition of the 
necessity and value of an engineer, either to ad- 
vise upon plans or to direct operations in all that 
relates to the erection of structures. Other fields 
for effort will open, and the profession take, in the 
public mind, that rank to which its worth as an 
agent for development entitles it. In ,effecting 
this desirable change in opinion, every capable en- 
gineer is a teacher, and every well-designed and 
servicable professional work a standing lesson. 
Sooner or later, the planning, building, and largely, 
the management of all engineering works in this 


country will be committed to competent engineers. 
- — —} +0 > oe 


PERSONAL. 





Mr. B. F. French, of the staff of engineers of the 
new Welland Canal, died suddenly atthe residence 
of his father-in-law, Mr. Keefer, Thorold, on the 
Q5th ult., from pneumonia. 


Charles Tennant, the new member of Parliament 
for Glasgow, is the largest individual employer 
in the world with the exception of Krupp. He 
gives work to over 8,000 persons. 

W. W. Rich, C. E., recently in the U.S. En- 
gineer Department, has been appointed Chief En- 
gineer of the Minneapolis & St. Louis Railway, 
with head-quarters at the former place. 

Mr. Samuel T. Williams, who was until recently 
engaged in the Cambria Iron Company’s horse-shoe 
mill, has accepted the assistant superintendentcy 
of the Albany Works of the Albany & Rensselaer 
Iron and Steel Company. 








CORRESPONDENCE. 
PERMANENCE OF THE BLUE PROCESS. 





MEADVILLE, Pa., July 28, 1879. 
Eprror ENGINEERING NEWS : 

I will be obliged if any of your readers can give | 
me information about the permanence of impres- | 


| latitude, is given in tables published by the Corps 
| of Engineers, U.S. A.) 





under the Eddy patent, owned by us, upon the 
NEAR CoRYDON, Pa, July 28, 1879. | Coffin patent, owned by the Boston Machine Com- 
| EDITOR ENGINEERING NEws: pany, is ended in favor of the Coffin patent: and 

The News for July 14, containing Mr. Pearson's | we have settled with the Boston Machine Company 
| rejoinder, has been forwarded to me here. I am | for all claims past, present and future, and have 
| not surprised that he should be desirous of proving | made an arrangement with them under which we 
| his figures correct. All my memoranda and most | shall continue to make and sell the Eddy valve th: 
of my books and pavers are at my office in Syra-| same as in the past. 
| cuse, at present inaccessible, consequently I have| This settlement includes all persons buying, sell- 
|no opportunity of revising my computations in| ing or using valves made by us, and frees our cus- 
| order to learn how big a blunder I have made. I! tomers (past, present and prospective) from any 
cannot let this occasion pass, however, and shall | claim under the Coffin patent, based upon valves 

endeavor to sustain my point from such data as I | of ‘our own manufacture. 
| may have at hand. Yours truly, 

Iam willing to admit that a curve, interpolated THE MOHAWK & Hi N MANUFACIURING Co, 
| by means of the simple formula given in my last! From the above it a. deen! ‘thiat thelr cus- 
| letter would be parabolic, but varying so slightly |tomers are now free from liability of suits for 
| for sections of 20 or 25 miles from the true are of damages. It will also be noticed that the settle- 
| the parallel, as to be practically co-incident. I} ment applies only to the Eddy valves made by 
| am unable to see how it can be determined by one | the M. & H Mfg. Co. 

cumputation, whether an arc in which but two 

points are known is a parabola, or the arc of a ‘-RACE-TR ACK CONSTRUCTION. 
cipher; yet, by computing the interpolated offsets : ; si are 
| by the first formula given by me, or by the for- 
| mula with which I close this letter, you will have 
jan are of the parallel as accurately as by his 
| scheme. 











[Written for ENGINEERING News. | 
BY CHARLES HOLMES, C. E., EAST SAGINAW, MICH. 


Horse-racing is fast becoming one of the fore- 
The computation which he introduces into his | ™ost of our national pastimes, and asa consequence 

‘letter is not according to the formula which || the engineer’s services are occasionally called into 

| submitted, which I here repeat : requisition to plan and construct race tracks. 

ad? Like rail or common roads, race tracks are con- 

oP ee trived to answer definite ends, and require, on the 





2N cot. lat, 

N and ad being in peiernre result will be feet. | Part of the desiguer, just as much the exercise of 
The following is the computation by this formula ; | Skill and good judgment as any other structure of 
Normal 42° in feet.............00ccc0ccceseeeses ang: 7amasngs | 1t8 class. It is true that their requirements do not 

PEL RRP EI Las **” 0.0455626 | admit of a wide range of structural variation; still 
te hike Sie te Gina GNI eel hace ae —______~__ | there is a possibility of a failure, in their structure, 
3 erence ys vescaeseeeeeeeceec eens ™ 7.6678789 to harmonize with the exquisite perfection of the 

(The length of N in yards for every minute of | animals which traverse them, and thereby defeat 

the purpose for which they are planned. 

It is with a view of eliciting, through the col- 
umns of ENGINEERING NEws, the experience 
<i cere Sat oes log. 1.6643094 others may have had in race-track construction 
7.6678789 | that the writer has offered this brief article on that 
3.9964245 | Subject. 


.. log. 5.8321517 
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~ 


Cd = 9918 feet of 





sions or copies taken by the blue process ; i. e,, | 
whether constant exposure in the light of an ordi- | 
nary room for a year or more, has developed any | 
tendency of copies made by this process to fade or | 
lose their clearness and distinctness, 

Very truly, J. F. Fuaae. | 





PITTSBURGH, July 26, 1879. | 
Epitor ENGINEERING NEWS: 
While somewhat favorably impressed with Mr. | 
Pearson’s scheme of assuming the arc instead of 
the chord as a basis for laying out railroad curves, | 
as proposed by him in ENGINEERING NEws of July | 
19, yet, I think his plan possesses some demerits, | 
which are not counterbalanced by the advantages 
claimed. There is some difficulty in carrying 
out his scheme practically. As you are 
aware, there is a _ difference in length be- 
tween the are and chord of a circle, of 
course in curves of large radii this difference 
would not be appreciable, but in those employed 
on some narrow-gauge roads I have knowledge of, 
it would be considerable. 
the field (or on the ground) the distances are neces- | 


sarily measured on the chords, as it would be very | ferable, as the work can be prolonged indefinitely | struction of a race-track, to be to construct so that 


SIRES at alae oS a oro ateta 
9 


tangent respectively. 
In laying out curves in feet. 


In order to pursue this discussion as thoroughly The track, which was constructed in the city of 


|as I might wish, will require the scouring of the East Sdginaw, Mich., in the year 1873, is well 


rust of over twenty years off my analytical geome- | *20wn in the Northwest as ‘“‘a fast one.” It ex- 

try, which I have not now the time nor oppor-| hibits good design and forethought, and may be 

tunity todo. This may account for the *‘ dimness fairly taken as 0 model. b Liat ket 

of my glass.” Assuming that the end in view in the construc- 
I will close this letter by referring to the survey | tion of a race track is to afford a road surface 


| of the Northern Boundary. The United States which will render traction easy to a light vehicle, 


Engineers, who traced the parallel of 49°, were not and facilitate to the utmost locomotion in the 


|“ careful to keep their tangents within the limits” horse which draws it, the first thing to consider is 


of 20 or 25 miles, on account of “approximate what principle in construction should be observed 
formulz.” Their astronomical stations were so lo- that will be favorable to an 7 and natural mo- 
cated, and by this means possible errors in running tion of the horse. Isay ‘‘ assuming,” because some 
long transit lines through a rugged country ‘ horsemen” have pronounced the track above re- 
avoided. Besides, the offsets to the curve become ferred to ‘too fast,” that is to — » too fast for 
quite inconvenient beyond those distances. The them; the remark suggests a necessity for consid- 
following is the formula used in calculating the | °™™8 to what extent the epeed of a horse can be 
offseta, as given upon page 847 of the Report re- controlled by the structure of the track. But to 
Served-t0: acquire such a refined nicety in construction so that 
tan. H(1+0 cos? H) every degree in the scale of speed can be filled, from 

ee 2 N? stin 1” ‘**too fast” to extremely slow, would perhaps re- 

H + H’ = latitudes of extremities of arc and | quire, on the part of the engineer, a more exhaus- 
K = length of tangent in| tive study of the laws governing the action of a 
The result is in seconds of latitude. horse’s muscles than he would care to undertake. 
The method of tangents is in some respects pre- | I will, therefore, suppose that the aim, in the con- 





Ave. 2, 1879. 


the highest rate of speed can be had of which the 
horse is capable. 

Surveyors and engineers, from the nature of 
their avocations, become considerable walkers, and 
no class of men have a closer familiarity with the 
different effects that a journey afoot has, through 
a flat and a rolling country, on the muscular sys- 
tem, and onthe spirits of the man. I feel sure 


otter Stade 
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they will agree with me that a long and straight | space of time as 244 to 3 minutes, have much effect 


te clreréewete greater fat 
thar track 
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and the subsequent result of a judicious arrange- 
ment and blending of gradients in that track, has 
in a great measure proved the correctness of this 
theory. It may be doubted by some if a variety 
in grades or any conditions of the cross section of 
a track can, in a contest of speed, like that exhib- 
ited on a race-track. into which the whole muscu- 
lar energy of the horse is poured for so short a 







perfect traction to the sulky, 


road through a flat country tends far more t» 
weary a traveler than does a winding road through 
a gently-rolling country; and that buoyancy is 
longer and more thoroughly maintained by a pe- 
destrian over a road of varying gradients than it 
is on one of uniformly level surface. Effects an- 
alogous to these have been observed in horses in 
their travels, and for this reason I consider that 
the grading and the manner of blending one grade 
with the other, is a matter of the first importance 
in race-track construction. It was so regarded in 





i 


on the horse or his speed. 

The fact 1s that alteration of strain on the mus- 
cles of the horse induced by a change in the grade 
of the track is not quite so subtle and unimportant 
as it at first appears. Mr. Fred. H. Herbert. En- 
gineer to the Board of Sewer Commissioners of 
East SaginaW, who planned the Saginaw track, 
informs me that the gradients, cross-sections and 
super-elevations of the exterior sides of the curves, 
were the points in the structure which he made a 


special study of in relation to their application in 
the construction of the track before referred to, | that structure; and his belief that frequent changes ' 
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of gradients, within reasonable limits, would give 
the best track possible for the rapid transit of a 
horse and sulky, has been fully verified, and the 
part that the change of gradients plays in the ac- 
celeration of speed in the horse, has proved to be 
of paramount importance. 

Experience indicates that reasonably long out 
and home-stretches are preferable to short ones, 
and a consequent increase in the length of th 
curves. But, unfortunately, the plan of tracks are 
too often governed by the shape of the ground at 
command, 

A half mile track of the following dimensions, 
which I laid out, viz., out-stretch, O96) ft., home 
stretch, 596 ft., curves (semi-circles), 708 ft. 5 in., 
and 742 ft. 2in. respectively, is quite symmetrical 
in appearance, and proves to be a good form for a 
half-mile track. But while the the 
stretch and the home stretch 
each 5 in. in 100 ft., and the curves level.no experi 
mental tests have made to determine 
** fast” qualities, and the extent to which the in- 
crease in the rate of rise and fall, over that of the 
Saginaw mile track, will add to the speed of the 
horse. 

The material of which the track is made must 
necessarily have some bearing on the speed of the 
horse. 


rise on out 


inclination on are 


been its 


In the construction of the Saginaw track 
allsoft ground was cut out and clay 
stead. 


put in its 
The entire surface of that track is yellow 
clay, mixed with asmall quantity of fine gravel. 
Its surface is firm, dries quickly after rain, and 
In the summer 
after rain, the excessive heat of the sun 


months, 
makes it 
rather more rigid and unyielding than is desirable 
for the affords 


holds its shape well. 


horses’ feet; at the same time it 

ee - 

CONSTRUCTION AND MAINTENANCE 
OF ROADS.* 


THE 


(Concluded from page 237.) 


There was an unwillingness on the part of the 
manager of tie Limmer Vorwohle Company to 
explain the manner in which he handled his ma- 
terial, but it is probable that it was skillfully 
roasted so as to drive off the excess of bitumen sas 
his compressed roadways showed less tendency to 
roll in hot weather than those laid from Val 
Travers rock. 

By the kindness of Count Kielmansegge, one of 
the directors of the Neuchatel Company, I am able 
to give the following analyses of Val de Travers 
asphalt. These two sets of analyses by Charles 
Heisch, F. C. 8., were made in consequence of 
complaints by their customers that the rock was 
becoming too rich in bitumen: 


de 


SEPTEMBER, 1S76—FIVE SAMPLES 
Bitumen 


. ‘ 9.46 9458 11.98 11.96 10.06 

Carbonate of lime 90.54 90.52 88.02 8.04 89.94 

| 100.00 100.00 100.00 100.00 100.00 

| Loss at 212°... 1.46 1.42 3.04 3.22 1.92 
JULY, 1877—THREE SAMPLES 

| Bitumen.... 10.2 11.5 12.32 

Carbonate of lime 8O.8 8S 87.68 

100.0 100.0 100.00 

[ous at 212°... 2.46 2.6 a2 

The loss was moisture and light oils. A small 


amount of silica was estimated with the lime. 

Mr. J. Knight, Secretary, Société Francais des 
Asphaltes gave me the following analyses made by 
Steen of Copenhagen: 


| Soluble 


inether, 9.62 
Org > 2 14 ’ - 
Seyssel rganic, 12.00 t insoluble * : 2.35 
wri : . . . 
Pyrimont, i Inorganic. 88.00! Soluble in acid, 86.45 
( Insoluble 1.55 
~,\ Soluble inether, 9.15 
: oO : 9.7% ’ 7 
Seyssel | “7 Insoluble“ * re 
Garde bois manie Of a9) Soluble inacid, 85.10 
: >, O.: . : 
| Inorganic, 90.30 \Insoluble ° 5.20 


The Garde Bois asphalt is only used as a mastic, 
according to Mr. Knight, not having coherence 
enough for satisfactory compression. 

Mr. W. H. Delano, manager of the Compagnie 
Générale des Asphaltes de France, says of an as- 
phalt for compression that “it should be carbon- 
ate of lime (without admixture of foreign material) 
and mineral htumen which does not evaporate at 
302° F. Some bitumens contain an oil which com- 
menees to evap~rate at 158° F.; they may, when 
purged of the light oil, leave an excellent quality 
behind. The physical qualities of the limestone 
should also be carefully examined; but whatever 








"A r read before the American Society of Civil Engi 
neers, April 16, 1879, by Edward P. North, C. E., Member of 
the Boviety. 
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the result of even ‘a careful analysis may be, the 
value of a new asphalt cannot safely be deter- 
mined except by actual experience extending over 
three years, at least, of hard winters and hot sum- 
mers.” Col. Haywood also was understood to say 
that at least three years were necessary to prove the 
good qualities of a new or untried asphalt. His 
experience is strongly against any form of asphalt 
pavement except ‘‘ compressed.” 

From a sanitary point of view an asphalt pave- 
ment is without a peer; its surface is ee ae 
ular and non-absorbent, with no cavities or 
of any kind to retain the infected mud and dust of 
the streets, and the soil beneath it is kept dry. It 
is more thoroughly cleansed, either by sweeping 
or washing than any other pavement. Its freedom 
from noise, and other excellencies, is fast placing it 
in all the business and banking streets of the city of 
Londen, where it seems to be superseding all other 
pavements. . 

In comparison with granite pavements, its great 
economy is to brain-workers and the owners of 
horses. M. Darcy estimates that the expense of 
maintaining and renewing horses and carriages 
in Paris would be reduced one-half if asphalt were 
substituted for pavement throughout the city. 


Its disadvantages are: It is expensive; it 1s not’! 


well to lay it on a grade much greater than two 
per cent.; it is subject to slight decay in the gut- 
ters, which they try to correct in Paris by laying 
the gutters with stone sets; and, lastly, the most 
serious charge, that it is slippery and dangerous to 
horses. No doubt at the commencement of a rain, 
or in foggy weather, its surface is slippery unless 
it is very clean, and a horse turned suddenly is 
liable to fall; but when dry or thoroughly wet no 
such charge can be brought against it. 

Referring to Col. Hay wood’s much quoted tables 
comparing granite, asphalt and wood we find that 
before an accident occurs a London horse will travel 
on granite 132, on asphalt 191 and on wood 446 
miles. ‘' That of those accidents which are most 


obstructive to the traffic, as well as most injurious | 


to the horses, asphalt had the greater proportion, 
granite the next and wood the least.” 

He says further in a report upon asphalt and 
wood pavements: 


‘* First.—As regards convenience: That asphalt | 


is the smoothest, driest, cleanest, most pleasing to 
the eye and the most agreeable pavement for gen- 
eral purposes; but wood is the most quiet. 

‘* Second.—As regards cleansing: That wood ma 
be kept cleaner than it hitherto has been, but will 
be more difficult to cleanse effectually than asphalt. 
That as both pavements require occasionally strew- 
ing with cond or gravel there is no difference be- 
tween them in that respect. 

‘* Third.—As regards construction and repairs: 
That asphalt and wood, taking all seasons into 
account, can be laid and repaired with about equal 
facility; but the smallest, neatest, cleanest and 
most durable repairs can be made in asphalt. 

‘* Fourth.—As regards safety: That, whether con- 
sidered in reference to the distance a horse may 
travel before it meets with an accident, or the 
nature of the accident, or the facility with which 
a horse can recover its footing, or the speed at 
which it is safe to travel, or the gradient at which 
the material can be laid, wood is superior to as- 
»halt. 
ee Fifth.—As regards durability and cost: That 
wood pavements, with repairs, have, in this City, 
had a life varying from six to nineteen years, and 
that, with repairs, an average life of about ten 
years may be obtained; that the durability of the 
asphalts is not known, but that under the system 
of maintenance adopted they may last as long as 
wood; that, contrasting the tenders for laying and 
maintaining for a term of years the two best pave- 
ments of their kinds, wood will be the dearer.” 

The above remarks refer to London, and inas- 
much as our climate is much the driest, and as 
asphalt is much safer where dry, the comparison 
would be more in faror of asphalt here than 
there. 


Both the compressed and mastic surfaces are | 


easily and thoroughly cleaned by washing and by 
sweeping when either wet or dry. A } 
which is a long-handled scraper, with a salar 
blade 32 inches long, when pushed along a wet 
pavement both cleans and dries it. 

It may at first sight seem that if a person will 
indulge in the luxury of changing his gas company 
on the receipt of each bill, he should be compelled 
to make good the surface of the street, and the 


ease or difficulty of making repairs should largely | 


be a consideration for those who open the streets; 


but as a matter of fact it is is almost impossible to | 


properly inspect the work of plumbers, and while 


one avenue in this city has on its surface a double | 


tracked horse railroad and 240 elevated railroad 
columns per mile, with one sewer,three water pipes, 
and eight gas pipes (belonging to four different 
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tion of concrete can be, and y will be, more 
thoroughly repaired than one with a loose founda- 
tion, such as sand, broken stones, or Telford. For 
, the surface, asphalt is superior to all others in the 
matter of neatness, Macadam next, and the granite 
and wood pavements next. 
ASPHALTIC MASTIC. 

The asphaltic mastic, which is greatly used in 
Paris for sidewalks, is made, as above detined, 
from asphalt and bitumen. This bitumen was at 

_ first obtained from the asphalt and molasses of 
Seyssel by boiling either the broken stone or sand 
(of the molasses) when the bitumen separated, and 
was skimmed off the surface of the water and sides 
of the boiler. This bitumen (after being re-melted 
and allowed to settle to clear it from sand, if neces- 
sary) is melted in an iron boiler to the amount of 

, between 5 and 10 per cent. of the required batch, 
and the powdered asphalte added slowly and stirred 
in until all is thoroughly incorporated. It is then 
cast in molds for sale or use as mastic. When this 
mastic is used it is necessary to break it up and add 
it again to melted bitumen, after which 50 to 60 
per cent. of fine or coarse silicious sand is added, 

| and the whole kept heated till it does not stick toa 
clean wooden stirrer. 

The mastic is then taken to the place where it is 

| to be laid, in a locomobile, essentially a horizontal 

cylinder on four wheels, with a fire-box under it 

| and an arrangement for stirring the mastic so as 

thoroughly to mix the gravel and to keep the mix- 

‘ture from burning. It isthen laid on a concrete 

| foundation, generally for sidewalks 14-inch thick, or 
more. Itis poured on the concrete from conical 

_ sheet-iron pails, and spread by the aid of a wooden 


| hand float. After the spreading is completed, sand, | 


and in some instances gravel the size of peas, is 
added, and the surface well rubbed. The sand 
| adds to the wear of the sidewalk, and prevents the 
| mastic softening under the heat of the sun. The 
mastic is sometimes laid in one course and some- 
times in two. 
M. Malo insists on the bitumen used for mastic, 
| being the same as that impregnating the limestone, 
| but, on account of its scarcity, it has been almost 


| entirely replaced by refined and tempered Trinidad | 


| or other bitumen. 


Crude Trinidad contains, besides water, chips, 
| leaves, etc., twenty-five to thirty per cent. of clay, 
| in which state it is brittle, and the clay, as in the 
| case of compressed asphalte, isan element of weak- 
| ness, as it attracts water. It is refined, accordin, 
to Malo, ‘‘ with goudron,” a product of a ccnll 
distillation of schists, which, at a temperature of 
_ 59° to 68° F. has the aspect of a completely liquid 
| bitumen; 600 to 700 pounds of this’ goudron is 
| boiled in a chauldron, into which the crude bitu- 
| men, broken to the size of an egg, is thrown in 
| successive doses until the ae is 1,700 to 1,900 
| pounds. After the ebullition has ceased the fire is 
| drawn and time allowed for the sand and earth to 


| settle, when the purified bitumen is drawn off and | 


| strained. The mineral tar of Autun 1s said to be 
| the best substance now in the market for refining 
and tempering bitumen. 

| M. Malo deprecates the use of oils from boghead 
| coal, and petroleums generally. All of the manu- 
facturers interviewed on the subject denied the 
| use of still bottoms or petroleums, and most 
| with Malo that boghead oils should not be used, on 
account of the cracks which occurred in the mastic; 
others claimed that the cracks were due either to 
a poorer quality of asphalte than they used orto an 
insufficient purification of the Trinidad. 

There is a great difference between the true as- 
| phaltic mastics, depending on the purity and quality 
| of the asphalt, the purity and component parts of 
the goudron and the skill of manipulation. <A well 
made mastic is decidedly harder than compressed 
asphalte, which, to a certain extent, is ially 
fluid under pressure, and increases in density under 
traffic much faster than the surface is abraded. 
Mastic, on the other hand, as above stated, is hard, 
crumbling under too great pressure, not noticeably 
compressible, but disintegrating under the blows 
of horses’ feet. It, however, has much more cc- 
hesion than compressed asphalte, and should be 
preferred in those situations where it is not liable 
| to receive the compressive action of heavy loads 
| and is exposed in areas to changes of tem- 
perature; the partial fluidity of asphalte keeps such 
cracks closed under traffic. 

In the courts of the new Houses of Parliament, 
eighty by forty-six feet, Claridge’s mastic stands 
| without cracks, a beautiful surface; while care- 

fully laid compressed asphalte in the court next to 
| it has cracks in its cuthins. * Claridge’s asphaltic 
mastic, which has a very high reputation in Lon- 
don, is made from Sey asphalte and a very 
carefully refined Trinidad goudron. It is claimed 
that the Trinidad bitumen, when onvuaiey 


-_ 





| cleared of itsclay, has the greatest cohesive strengt 
of any of the bitumens, and the Claridge Company | maintained at the 


companies) under it, the subject cannot be without | claim that they conduct their. refining 
thoroughness 


interest. In general, any pavement with a founda-/| with more skill and 
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|company. Their mastic is laid in two courses in 
strips about 3 feet wide, breaking joints. 

|_ It is believed that in Paris no compressed asphalt. 
| is laid for sidwalks, but in London the Limmer 
ooo” is compressing Sicilian on sidewalks, and 
the Val de Travers Company always use com- 
pressed. 

Some mastic was laid in London streets, but it is 
| now being rapidly repaired or renewed with com- 
| pressed asphalte, except in narrow streets of smal! 
' traffic, nor is asphaltic mastic laid in the wheel- 

— of Paris. 
nere is one theoretical point in regard to differ- 
|entasphaltesto which the attention of the Society 
|may be called. That is the fact that some asphaltes 
‘will compress and others will only make mastics. 
The Val de Travers and the Seyssel are very good 
|for either purpose. Lobsan is capable of being 
compressed, and, with proper treatment, making a 
'mastic. Sicilian, as far as known, has only been 
‘employed for compression. The asphaltes of Han- 
|over and Brunswick, while they make very good 
| mastics, seem incapable, with the present know!|- 
|edge, of being compressed, and the writer has met 
'no one who could explain the cause of the dif- 
ferences. It evidently does not lie in the quantity 
of bitumen contained in the rock, as some Hanover 
asphaltes contain more than either,the Seyssel or 
| the Val de Travers. 


. BITUMINOUS MASTIC. 

| Bituminous mastics, or the fictitious mastics of 
| Malo and the French writers, were experimented 
| with very generally in Europe, in the hope of finding 
something as useful as asphalte at a less price; but 
| it was found that no practicable degree of heat and 
| pressure would give the microscopic impregnation 
of grain found in the natural mineral. 

In this country the effort took a different direc- 
tion. Refined and properly tempered bitumen was 
| mixed with limestone or fine or coarse sand, and a 
| product was sought beween asphalte or asphaltic 
|mastic. It is applied neither as a dry powder nor 
in a fluid or semi-fluid condition, but as a sticky 
and coherent mass, and is subjected to pilonnage 
and rolli While it does not seem to have either 
the ductility under traffic or the resistance to wear 
| of asphalt, it has less hard brittleness than the true 
| asphaltic mastic; its great difficulty being a ten- 
| dency to disintegrate in a rotten manner, possibly 
| from the use of improper oil in refining and tem- 
|pering the Trinidad bitumen, or else from the in- 
| herent difficulty of making an artificial mixture 
| equal in quality to the natural product. 
| The most successful pavement of this class in 
| this city: is the block on Fifth avenue opposite the 
| Worth Monument, laid by the ‘‘Grahamite Com- 
|pany.” Its component parts are understood to have 

n a mixture of Trinidad bitumen with fine sea 
sand containing a little carbonate of lime, and 
enough Grahamite or Ritchie mineral ‘“ tosave the 
patent.” This pavement was laid in the spring of 
1873, and after the rectification of surface gen- 
erally necessary, it stood till the fall of °77 without 
requiring any repairs that could be charged to its 
own weakness. It was — by another com- 
pany in the fall of 1878, and now requires additional 
attention. During this time it has filled all the con- 
ditions demanded of a good pavement toa greater 
extent than any other pavement in the city. Three 
other pieces laid by this company have not proved 
so successful. 

Pavements of this class are very fully described 
in General Gilmore’s Roads, Streets and Pave- 
ments. 

They are being extensively laid in Washington 
under a contract for three years’ maintenance. As 
in France and England, it is held that whatever 
oe properties and composition of an un- 
tried asphalte may be, it isnot safe to pronounce it 
a success until after three years’ wear; it seems 
that a longer maintenance contract would be ad- 
visable. 

In London, Colonel Haywood, as noticed under 
the head of Wood Pavements, lets his asphalte 

vements at a certain price per square yard for 

yin ,and a provision that they shall be main- 
tained for 2 } at the contractor’s expense and 
15 years at an agreed price per square yard per 
annum, and a good pavement be given to the city 
at the end of the 17 years. 

Several different kinds of pavements, compressed 
and fictitious and other mastics, were laid, the Val 
de Travers compressed alte being the only one 
that was satisfactory, most of the other pave- 
ments were relaid by that nen, | at the expense 
of the sureties. The Limmer & Vorwohle Com- 
| pany, however, introduced the use of Sicilian, with 

which bof have relaid amet and Aldgate 
streets, and are —. Cornhill. 

In the City of Jassy, Roumania, the contract is 
based on the London plan. The work was com- 
menced in 1873 and finished in 1878. It is to be 
tractor’s expense until 1880, 
from that time, and until 1895, at a stipulated 

















Ava. 2, 1879. 
In Paris, the system is to let the construction, place; six thousand official representatives of the perrier, having seen the hose used in Holland and 
maintenance, and repairs of pavements and foot- civilized world were present; at the supreme mo- Germany, and struck with its utility, obtained 

for a term of years, 5 to 10, without guaran- ment, when the triumphal flotilla was about tosail from Louis XIV. the exclusive right for perfect- 
tee of wear, relying on rigorous specifications and | the length of the canal, word was brought to De ing and selling the same for a period of thirty 
thorough inspection for the excellence of the Lesseps that an Egyptian frigate, under English years. 
work. command, had grounded aud blocked the way. An ‘The first Parisian 

The plan pursued in London and Jassy seems irremedial disaster; all Europe was there, and 
pref: le, even with the natural asphaltes, for after everybody would laugh at the canal and its pro- 
the solidity of the foundation is assured, the dura- jector. De ae gave the order that the proces- 
tion of the wheelway depends so much on the’ sion should pass the frigate, no matter how. The 
technical skill and thorough honesty exhibited in flotilla managed to squeeze by some way, and when 
small details, that the burden of inspection should the grounded frigate was passed she fired a salute 
be thrown on the contractor by his having a large | in honor of France, adding greatly to the éclat of 
ss interest in the soundness of the work the occasion. ’ 
done and materialfurnished. The inspection, how-| France = De Lesseps the grand cordon of the Paris. Dumourrier-Duperrier was engaged to 
ever, should be close enough to keep the engineer Legion of Honor, and England, which had literally ‘direct the management of the brigade and 
in charge fully informed of the methods and ma- abused him like a pickpocket, sent him, in a mas- to furnish the necessary equipments for fire 
terials employed, particularly toward the close of sive golden casket, the freedom of the city of yse for a term of three vears oe which he was 
the contract. But no greater injury could bedone London—an honor shared by no Frenchman paid $200,000. : : 
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contrivances, used as hose 
reels, were four-wheeled vehicles, of which twelve 
were presented to the City of Paris by the King. 
At first the citizens whose property had been on 
fire were obliged to pay for the assistanee rendered 
them by Duperrier’s company, but later it was 
free—the King having in 1705 established a lottery, 
the proceeds of which was for the maintenance of 
twenty fire engines, one for each district of 


nt J J {In 1716 he was appointed, by the 
to a city’s system of streets than strictly enforcing living. ; , <ing, Director of the fire engines, and was given 
the specifications of some of the 300 and more) De Lessepsis a small man, well built, but not | yearly the sum of $30,000 for the men employed. 


patents taken out for mastic pavements. hair, wel though a trifle rounded in front; white Some received $500 a year as salary, while others 


The possibility of having any street in continuous | hair, well combed, and parted with accuracy; an | were only given $250.. Every mont! » engine 
good order for 17 years is probably too much for! ordinary forehead; moustache a little less white wom pawn A at ph the siasernent on roles cathe 
the imagination of the average New Yorker. And than the hair; mouth very vivante; black eyelids;| Provost of Merchants, but. Duperrier was not ob- 
no one can well realize the effects of having all the 7 black and full of the sun. He looks 55, al- liged to take his machines apart in their presence, 
streets so kept in repair. <ansliur r-vder ieoaeler bee sonniee ae since he held the sole right to the patent, and did 

TAR MASTIC. >X tel ve ye; p “VY not wish to give the insight into the arrange- 

Among the legacies of the “ring” were the Of his own ideas when he talks, although he listens man of Scene. This iceekuivinee tee 
various tar pavements. They were worse than the with politeness to what others have to'say. allowed his successor till 1789—the year of Revolu- 
wood pavements, though, not being so thick, they When he wasat the height of his fame he married | tion. The men wore at first a felt hat covered 
have not proved so enduring a nuisance as the pe Lew ssenea salar thee dhe oe = with a yeee nee subsequently replaced by an 

ter. Pee ; pee - € iron cap for the *k part of the head, wi 
ithe best of them are understood to have been ¢ditor Seneca ae ee =< hee neuer pectentet dn thio then cae pa 

ade of crude coal tar mixed with gravel and | # Magic lantern without ight. by his first wife he q ai rri » the Frenc 
coal and on the evaporation of the li ht oils they had two sons, who were his co-laborers in his great canna ee = : a “suatee’, . a 
went to pieces, generally with great celerity. Occa- enterprise. By his present wife he has seven hia was shee mes wea te hi sae, Slabat sie. 
sionally a patch would be found that stood the children, the youngest being abouta year old. AS-| \orrier By an di oa noo - 4 % son th ser 
traffic pretty well; this was supposed to result from SUredly, says the editor of the Figaro, M. de Lesseps fier of fire ualen — inenenas it thirty . April 
the evaporation of the oils before mixing with the W5 sent down here to be a creator. 17, 1722. M ‘ie cate coe ae are aia 
gravel. G. Leverich, Member of the Society, pro-|__Like an architect who reserves in a cathedral a eatin adie) Tin there t ao Bac age 1 wae 
to secure a uniform product by passing | iche for his own burial, M. de Lesseps has chosen y ti os - ith or $500 ber 2 anes te 

steam of a certain temperature through the tar and | Place on the banks of the Suez Canal for his in- ies a cain oon fe . a oer ae = a 
driving off all the oils of low specific gravity. Coal |terment. It is not far from the sea, at a place jnitorm was oa blu > eth Aecked with me bmw 
tar is now generally reduced to pitch to get the | Where the canal makes a large mirror which reflects | }ttons. The fire as ad a .. — hd ons = 
aniline colors, their most valuable product, and | the flocks of birds pee in their flight. These | \icht. each taki er a ~ y Ah A _ a es i: 
the pitch may be tempered by melting with’ dead | feathered voyagers of Africa swoop down to see ame plo ae io the Ki a . . = S a 
oils, a waste product of the distillation. It, how- | themselves in the placid water, as woman go out | Moce/ved an’ additional salary therefor Soverdl 
ever, is very brittle, and it is doubtful if it can be | of oe way to view thereflection of their forms | non were permanently ‘santioned o a he King’s 
= payed coomamically, except for side-walks of inscription will OT ee asery tomb an Arabic | palace. The ordinance which created this depart- 


as I .._ ment made payable to the Treasury of Police the 
a —~— 40-00 made the ocean obey him as he would a drome- sum of $200,000 at once, and $100,000 was the sum 


dary. ; : 

DE LESSEPS, THE ENGINEER OF THE The device of M, de Le sins | apportioned for the new companies. 
PANAMA CANAL. gentibus—will also be wre hictomb.. oe | After M. Duperrier’s death, his wife held the di- 

—_— upon this superb device in 1853, when he was cross- | Teton of th» company, until her son attained his 

At the request of a correspondent, we give here | ing the desert now pierced by the canal. De Lesseps majority. Until the year 1747, the brigade did 

a short biography of De Lesseps, the famous ergi-| is one of the few men of the century who have not number more than sixty men, who ranked as 
neer = the Suez, and — = the Ste nee been able to celebrate, while yet living, the realiza- eens A en 2 eer St 15 
i w : les s rey - . x + “a en, ic rectors. 1© num- 
po mera Fe en eee aa tion of his dreams.— Manufacturer and Builder. | ber = ee was oe each aes a 
be Lesseps’ was Coun: hieu de Lesseps, a |complement of men and officers, together with the 
of eccrine as ish, and «| HISTORY OF THE FIRE SERVICE IN PARIS. Engine. It is to be observed that although the 
cousin of the Montijos. His uncle, Barthelemy de | Firemen were for the most part drafted from the 
Lesseps, embarked on La Perouse’s ship, the ‘* As-| The use of engines to aid in fire extinguishment civilian element, they became connected with the 
trolabe.” La Perouse put him off on the coast of |in Paris, dates from the beginning of the eight- | Militia in certain ways ujon their entering the fire 
Kamschatka, to carry news home of the expedition. | eenth century. Previous tothat time, the meagre | S€Tvice. Thus, in 1750, the son of M. Duperrier : 
The journey across Siberia was a fearful one, but | apparatus available for combating fires caused them Commander of the first brigade, was titled Cheva- 
it was a stroke of luck for De Lesseps, for the ‘ As-| to spread very rapidly, inasmuch as the larger | lier of the military order of St. Louis. The fire- 
trolabe” was never heard from again. number of buildings were of wooden construction, | Me", a5 has been remarked, wore a uniform, and 
Ferdinand de Lesseps embraced a diplomatic | which the citizens were obliged to completely de- | the Director or Commander wore the epaulets of a 
career, like his father and uncle before him. He molish, in order to preserve the rest of the city. Colonel, and, lastly, the Hotel des Invalides was 

was made Envoy Extraordinary to Rome but sud- | The fire appliances were simply poles with hooks | Ope? to firemen who were wounded at fires. 

denly resigned one day because his views did not | attached (something like the present style of hookg! Some complaint being found against M. Duper- 
accord with those of the Assembly on some question. |in use by our truck companies), and buckets of | rier, he was succeeded on the 15th of August, 1760, 
He wrote to his father: ‘‘I return to chscusity | water, the latter of which were passed from hand | by M. Morat, who agreed to pay to the former the 
without regret.” In his retirement De Lesseps de- | to hand. }sum of $25,000 annually. Great improvements 
veloped his hobby—the Suez Canal. The idea was| In the years 1371, 1375 and 1400, the police or-| were made in the engines by this new director. 
an old one—as old as the Pharaohs, in fact—but it | dered all house-owners to have constantly in the | In 1764 the actual force of the brigade was 80 men, 
had been as often abandoned as projected. The/| immediate vicinity of their houses, a hogshead of | who were divided into six battalions. A French 
history of this great work is known; De Lesseps/ water. All lights in stables were prohibited, ex- | and a Swiss regiment of soldiers were at the dis- 
went straight at it, and succeeded in an incredibly | cept such as were securely and permanently fas- | l of the fire-brigade in case of large fires. The 
short space of time. tened to shelves. The burning of straw in the | hat previously spoken of was replaced by a leather 
The English were very much opposed to the | streets, and the use of fire-crackers was likewise | cap, and the watches were now continuous, the 
scheme, because they are always jealous of France. | forbidden. During the reign of Louis XIV., in the | men doing duty day and night. Six years later, 
Lord Palmerston called De Lesseps ‘‘ a sort of pick- | year 1670, the public inspectors issued an order in- in the year 1764, we find the brigade had increased 
ket.” But this English abuse ince the | structing carpenters, masons and tilers (whose oc-| to 146° paid men and officers. The number of 
nch, who rallied patriotically around De Lesseps. | cupations it was presumed would better fit them | water-wagons was eight and fire-engines thirty. 
One day a venerable bourgeois came puffing up | for the arduous duties of a fireman) to present | The salaries varied from $1,000 for the simple fire- 
’ three flights of stairs, and said, as he en- | themselves in answer to an alarm of fire in their | man to $2,500 for the Chief of Brigade. M. Morat 
tered the room: ‘‘I want to subscribe to your rail- | district, to the magistrate. They were paid for received $35,000 annually for the support of his 
road across the island of Sweden.” ‘‘ But,” said | this work; but those who failed to answer their brigade. In 1777 a lieutenant and surgeon-major 
De Lesseps, ‘‘ it is not a railroad, it’s a canal; it’s| proper calls were a to pay a fine of one were added, and later still two second lieutenants 
not an island, but an isthmus; and it is not in| thousand dollars for the first aieeeh; and upon and three adjutants. In 1785 the effective work- 
Sweden, but at Suez.” I don't care what it is or | repetition of the same, were deprived of their ing force was 221 men, and the expenses for main- 
where it is,” said the capitalist, ‘‘so long us it| rights as freemen. While the workmen were ex- tenance per annum $580,000. About this time sev- 
makes England mad !” | tinguishing the fires, the friars took charge of the eral concert-halls were destroyed by fire, and the 
When De Lesseps went to Egypt he was quite as savedarticles, and administered to the wounded. | Republic henceforth compelled all proprietors of 
much at home ate was at Paris. He was so un- | Immediately after the fire the first inspection was | these places to hire a certain number of firemen 
at Cairo that the Khedive, who liked him, | made by police officers. 
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|during the performance. This brought about 


id not venture to invite him to audience, but said| In the year 1631, by order of the Provost of Mer-| the desired decrease in such fires. In 1793 

to him: ‘‘ When you see me carry this big cane in chants, a number of buckets and hooks were |\the firemen were given swords. In 1792 

blic, come to see me in the evening.” M. De distributed among the different districts, deposited |the full brigade, including all officers, was 

has the cane among his curiosities. with the convents, and in public buildings; also 263 men. The a-paratus then consisted of 44 

At the work was done—at a cost of 400,000,- en while a central depot was estab- | engines, 12 suction pumps and 42 casks, mounted 
000 francs. The inauguration was about taking at City Dumourrier-Du-' on wheels. The 


Hall. In 1600, M. engines, in fact all the apparatus, 
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was repaired once a year. The firemen were for- 
hidden to aceept any gifts from rescued persons, 
and the discipline throughout was as severe as 
could be carried out in a body not entirely military 
in character. Insubordination or rudeness was 
punished by expulsion or imprisonment. 

In 1810 the house of the Austrian ambassador, 
the Prince of Schwartzenberg, having been de- 
stroyed by fire, the number and the standing of 
the victims, from among whom the emperor him- 
self narrowly escaped, attracted attention to the 
organization of the department. Before the extent 
of the fire was apparent, the firemen were even re- 
fused admission to the interior of the palace, and 
when the fire broke out in full sway, the crowd 
rushed around the burning building, prevented the 
firemen from work, and consequently they were 
helpless to stay the losses that ensued. This disas- 
ter plainly showed that firmer management was re- 
quired and the Emperor determined to put the 
whole Department on an entire military footing. 
The Chief of the brigade was absent at the time of 
the fire, and was obliged to resign his Poe in 
consequence, but was appointed second officer in 
command, while the reorganization of the Depart- 
ment was effected. , 

An imperial decree of Sept. 18, 1811, organized a 
battalion of firemen of four companies,consisting of 
13 officers and 563 men, who were armed with guns. 
This battalion was under the command of the 
Minister of the Interior, and of the Prefect of Po- 
lice, but was also obliged to serve tne city in ca- 
pacities other than that of a fireman. They were 
disciplined according to military laws and had to 
be barracked, and all officers, corporals and sol- 
diers were kept in the ranks, and the new brigade | 
was entrely recruited from volunteers. The fire-| 
men who were tov old to complete their contract 
served as auxiliaries. The new organization did 
not lead to such good results as was expected ; it 
was very difficult for the firemen to accustom 
themselves to barrack life and to the use of fire- 
arms. 

In 1845 a fifth company was added to the battal- 
ion. Till 1811 the city of Paris had paid the entire 
expenses of the brigade, but in that year it de- 
clared the fire insurance, when organized, should | 
pay part, This would, of course, have necessi- | 
tated higher insurance rates, and as the munici- 
pality thought it more beneficial for fire insurance 
to become popularized, they dropped the matter of 
these companies paying any part toward the ex- 
penses of the Fire Department. By a statute of 
1821, the firemen were to be embodied within the 
army organization, but still maintained by the 
city, all officers to be appointed by the king, 
and second officers by the prefect of police, recruits 
of the company to be of volunteers only, or 
as needed, men were taken from the army.) 
Changes were continually being made in the com- 
panies. A royal decree of 1826 admitted the strong 
officers of the fire brigade to rank in the army. 
Several improvements were introduced under the | 
restoration, in the engines. For a long time the 
department had used willow hose lined with im- 
permeable linen, which was conveyed to the scene | 
of tire on reels. This style, essentially vicious, was | 
replaced by the use of linen hose, which was | 
placed to the number of fifteen sections on each 
engine. It was this time that the introduction 
of the Pompier or scaling ladder dates from, and 
also a life-saving apparatus of much value was 
added to the service. The name of M. Plazanet, 
who since his nomination to the grade of Lieuten-, 
ant Colonel in 1821 has continued to command the 
brigade of firemen, is identified largely with these 
new introductions. Later, the service was again 
largely benefited by a change in commanders. 

In 1855, the 7th brigade was formed, whose ex- | 
yenses were charged to the Department of War. 

he company was sent to the Orient on Feb. 28, 

1855. In 1859, the office of Chief Armorer was 
created. In 1859, the annexation of the outlying 
suburbs made it necessary to increase the force. 
A committee presided over by the Administrator 
of the Seine studied in consequence the require- 
ments of a new organization. The results were 
made public on Dec. 7, 1859. This new decree 
tixed the total number of the fire brigade at 1298 
men, including officers. The three new compan- 
ines were organized in May, 1860. An instructor 
in gymnastics was appointed in- 1865.—Fireman’s 
Journal, 

—_—— —> +0 > oe 

A. GARRISON & Co., Pittsburgh founders, cast, the 
other day, a chill roll of the following dimensions: 
Diameter of body, 31 inches: length of body, 112 
inches; diameter of journals, 20 inches; diameter 
of couplings, 18 inches; total length, 12 feet 1 inch. 
This is said to be the largest chill-roll ever cast in 
this country, Sixteen tons of metal were melted 
to cast it. Another roll of the same dimensions 
and one 20 inches in diameter will soon be cast by 
the same firm. the three being intended for a 
Lauth three-high train, and to be used for rolling 
homogeneous steel plate. 


ENGINEERING NEWS. 


THE INTEROCEANIC CANAL. 


EDITOR ENGINEERING AND MINING JOURNAL: 
Sir: I know of no survey of the American Isth- 


mus, for the purposes of a ship-canal, that has not | 
been tainted with some partiality, either growing 


of peculation, mistaken honesty, or that sort of 


esprit de corps between the different arms of the | 


military service, which is sometimes an expensive 
vanity to the nation and to science. I have been 
well acquainted with the Isthmus surveys from 
their earliest appearance in history until 1872; and 
having surveyed a portion of the Isthmus person- 
ally, spending one year on the ground and 
devoting two years of undivided attention to this | 
problem, I wish to give my views on this important 
subject; since I believe the United States govern- 


European influence. 


routes which would best subserve European in- 


, Vateers will find the North and § 
ment is making a great mistake in allowing the | of our seaboard commerce. 
canalization of the Isthmus to be controlled by | 


Ave. 2, 1879. 


| turned against us, from the Courtof St. James to 
the Court of St. Peter; and England, France, and 
Spain actually invaded American soil, with an 
armed force, which would have crossed the Rio 
| Grande if it could have done so. Evenas it was. 
we were subjected to great humiliation during the 
| Supreme moments of our distress. Under similar 
and not improbable conditions, it would be im- 
possible for us to protect the Pacific States from 
swift and effective attack. This would render 
necessary the maintenance of a large naval force 
in the Pacific Ocean, since in case of need our men- 
of-war could not be on the other side, unless they 
traveled by way of the South Pole of the earth: 
while the Gulf of Mexico, instead of being a 
, source cf strength, will be the trap in which pri- 
uth exchanges 


The Tehuantepec ship railroad or canal would 


Large sums of money have | extend the Mississippi from New Orleans to San 
been spent by our government in studying those | Francisco; and Key 


est would be the Gibraltar 
of the Gulf of Mexico. The Mexican republic, 


terests, and the only truely American :oute has which is not generally understood or appreciated 


be: n neglected. 


It is also a fact that some of the | by us, has, politically, more points of contact with 
government surveys have been a mere farce. I| the United States than an 


other nation. It is 


have it from an officer of one of these expeditions, bound to be our ally by military necessity and the 


who ran the levels himself, that there were no 
cross-hairs in his telescope; and all the leveling 


parallelism of our institutions. 


2 The Mexicans are 
a progressive 


»ple, with much natural refine- 


_ was done ‘‘ amateur like,” by running up the tar-| ment and nobility of character; and before judg- 
get to the middle of the field, as nearly as he could | ing them as harshly as we generally do, it would 
guess. But admitting that blunder, the difficulties | be well to ask ourselves how much better than 


of initiating so large an undertaking and the inertia Mexico could we have done in solving the stupend- 
of popular ignorance must always delay projectsof|ous problem of her nationalization, had we to 


the magnitude of this ship-canal. Is it not time 


that the government should organize a commission | 
of eatperts, qualified by their honesty and skill rather clergy, and educate the superstitious i 
than by seniority of rank, and that this commission | her predominant and heterogeneous 


should personally survey the whole ground for the 


explicit purpose of testing the many practicable | 
routes that nave been found by each independent | check when Euro 


purge our country from the leprosy that Spain 
eft on her soil, cure the immorality of her wicked 
aes of 
ndian pop- 
ulation. 

The heroic work done by Mexico suffered a 
invaded her territory in order 


expedition? I hold that it is essential that the | to destroy the United States; and such a route as 
same persons shold make the comparative studies is here proposed would greatly strengthen our 


of the merits of each route, and not on 
on the ground with chain and level, an 
ing all necessary operations to verify the printed 
reports. There is too much at stake to trust to 
paper comparisons; while if the very same experts, | 


guided by the notes of previous surveys, can have | Pacific Coast, will be 


a bird’s-eye view of the whole project by actual 


mistake. 


it can best control, and that it would furnish a! 
strong proof of political incapacity if it should sur- 
render, with complacent indifference, to other 
nations, those benefits which are ours by right. | 

This negligence becomes criminal when we con- 
sider that all interoceanic communications below 
the Gulf of Mexico, not controlled by the United 
States, will necessarily develop a source of weak- 
ness to our nation under contingencies not at all 
im probable. 

Though the Isthmus of Tehuantepec offers 
every a 
tion of this American route, and the ex 


per, but | 
perform- | bring ei to us. 


| nearest sister republic, whose weakness will always 

With the ship-canal in Tehuan- 
tepec, Yucatan will give usa Mediterranean with 
three Gibraltars; all distances between the United 
| States and Japan, Europe by the East and the 
greatly shortened; and 


|cautious estimates show that $90,000,000 will 
comparison, there is little risk of their making a | 


It seems to me that the United States | 
ought to have studied with care that route which | 


build a canal of suitable dimensions. The climate 
of Tehuantepec is mild and healthy, laborers are 
| abundant, agriculture well advanced and able to 
supply the needs of an army of constructers; and 
these circumstances, which obtain nowhere else 
on the Isthmus, are of more importance than it 
| appears at first sight. 
own that I may be mistaken in my view, 
though I doubt it much, since I have neither 
rsonal interest in the matter, grievances to re- 
ress, nor aspirations of any kind whatever in this 
connection; but I believe that the whole history 
of this undertaking is a monument of disgrace to 
the want of foresight and the incapacity of the 





vantage to the United States for the loca-| statesmen responsible for our failures. Perhaps it 


ition of | is not too late for diplomacy to take the place of 
1871 demonstrated its practicability, the govern- | foresight, and battle with the 


uestion until the 


ment has persisted in pounding away at Darien | interoceanic communication shall have been made, 


and Nicaragua in the interests of Europe. This not neutral, but American. 


has been done in the face of the fact that there is 
no greater difficulty known to the government in 
building a ship-canal or railway at Tehuantepec | 
than at any other part of the isthmus. | 
Darien has no water, and the ship-canal is out of 


the question; a railroad would be more expensive fo 


than at Tehuantepec, while its harbors are un-| 
healthy, expensive, and unsafe. Nicaragua has | 
water at the summit; but the valley through which | 
the route must be built isdevastated by an uncon- | 
trollable stream, 

possible upon its waters, and renders unsafe all | 
structures uponits banks. The rectification of this | 
river is impracticable; its swamps can not be 
desiccated, and the short and steep slope of the 
Pacific side may make even a railroad impossible. | 
The canal design by Garellain Panama would be | 
an absurdity at the present day; and it was short | 
of water evenfor the time of Napoleon. A ship 
railroad may be practicable at Panama, and a} 
through-cut canal; but this is the most anti-Ameri- | 
can route of all that have been proposed below the | 
Gulf of Mexico, and can not be built for $50,000, | 
000, as M. De Lesseps states. 


There is, however, no 
time to lose. E. A. FUERTEs. 
CORNELL UNIVERSITY, ITHACA, N. Y.. July 7, 1879. 


MECHANICAL ENGINEERING. 
GILBERT, BusH & Co., of Troy, are negotiating 
r a contract to build 300 freight cars for a South 
American railroad. 

SHAVINGS from a planing-mill in Chicago are, by 
an uir-blast, blown 700 feet through a 15-inch sheet- 


which makes navigation im- | iron pipe, to a distillery, where they are burned 


for fuel. 


THE American Watch Tool Company of Walt- 
ham, Mass., has lately completed a lathe which 
turns out a screw having 375 threads to an inch, 
size at bottom of thread 54-10,000. 

AN arrangement for water-wheels, to avoid bevel 
gearing, is to put two 35-inch turbines about two 
feet apart on one horizontal shaft; the water is 
admitted between them and passes outward. 

Messrs. RITER & CONLEY, of Pittsburgh, have 
completed and shipped the iron work for the Sie- 


> | mens rotating furnace which is to be erected at 


Tyrone, Pa., for the manufacture of iron blooms 


We must bear in mind that the Central American | direct from the ore. 


republics are very weak, and that — are | 
controlled by European ascendency. is feeling | 


In the tests of water-wheels, soon to be made at 


of antipathy for us is congenital with them, and | Holyoke, Mass., it is proposed to arrange shafting 


fostered by European policy, customs, and predju- 
dices. 


so that the loss in transmission of power from 


Incase of any political disturbance, our W@ter-wheels to machinery by gears and belting 


commerce and ships of war would have to in | AY be definitely me 


front of the guns of all the West India 


would then become their depots of war. It would 
be folly to rely upon the neutrality treaties of such 
a route, since the history of national honor is 
mainly a tabulated exhibit of broken treaties. 


ands, | 
which, being the colonies of all European nations, erect a 150-foot smoke-stack at t 


THE Belfont Iron Works Company is going to 

- furnace. The 

brick base, eighteen feet square and sixteen feet 

high, will be built nowyand the structure comple- 
with iron-work 4ometime in the near future. 


| Messrs. D. W.C. CARROLL & Co., of Pittsburgh. 


'‘ During the Southern rebellion, the whole of Europe | are quite busy at present. Besides other work on 
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hand, they are making several large oil tanks, the 
iron work for a jail in Ohio, and all the plate and 
sheet-iron work for the two biast furnaces which 
the Edgar Thomson Steel Company are at present 
erecting. 

Messrs. McIntosh, Hemphill & Co., limited, of 
Pittsburgh, are engaged in the manufacture of 
steam hammers. They recently completed a 4-ton 
steam hammer for the Keystone Bridge Company, 
of Pittsburgh, and are making a 2,500 pound ham- 
mer for the same firm. 

A NEW steam tue ivut, named the Inca, has just 
been finished at the River lron Works. Kaighn’s 
Point, Cam.len, N. J. itis 100 feetin length, with 
compound e igiue of 28-inch cylinder and 20-inch 
stroke. It is intendc.l for Galveston, Texas, and is 
constructed on the model of the Brazil. 


A Hrrcncoc’: lamp. of size for passenger cars, re- 
cently tested by 1 committe> of the Franklin In- 
stitute, consume . 322.4 grains of oil per hour, and 
gave a light near!ly — to 17 candle-power. 
This lamp burns fats or heavy oils without a chim- 
ney, supplies oil to the wick and air to the flame 
by clock-work and is well constructed. 

MEASUREMENTS of the Old South Vane, Boston, 
and its adjuncts showed the dimensions to be as fol- 
lows: The vane or indicator itself is 6 feet 2 inches in 
length and 16 inches in width at its broadest part ; 
the upper ball, which from the street looks to be 


about the size of « man’s hat, is 2 feet in diameter, | 


while the arms, at the ends of which are the letters 
N. E. S. W., are each 2 feet 8 inches in length, the 
letters themselves being 8 inches in height. 


THE CHINESE WALL.—An American engineer, 
who, being engaged in the construction of a rail- 
way in China, has had unusually favorable oppor- 
tunities of examining the famous ‘‘Great Wall” 
built to obstruct the incursions of the Tartars. gives 
the following account of this wonderful work: The 
wall is 1,728 miles long, 18 feet wide, and 15 feet 
thick at the top. The foundation throughout is of 
solid granite, the remainder of com 
At intervals of between 200 and 300 yards towers 
rise up, 25 to 30 feet high, and 24 feet in diameter. 
On the top of the wall and on both sides of it are 
masonry parapets to enable the defenders to pass 
unseen from one tower to another. 
is carried from point to point in a perfectly straight 
line, across valleys and plains and over hills, with- 
out the slightest regard to the configuration of the 
ground, sometimes plunging down into abysses a 
thousand feet deep. Brooks and smaller rivers are 
bridged over by the wall, while on both banks of 
larger streams strong flanking towers are placed. 


THE Solano is a monster ferry-boat which is now 
being built at West Oakland, by the Central Pa- 
cific Company. She is intended to run between 
Martinezand Benicia. By this route the distance 
between San Francisco and Sacramento will be 
but eighty-five miles, instead of 140 miles via 
Livermore, and 151 miles via San Pablo. The 
Solano is 424 feet in length; width over guards, 
116 feet. She will have two vertical-beam engines, 
eight steel boilers, and four rudders at each end, 
worked by a hydraulic steering apparatus, operated 
by an independent steam-pump. The engines 
work independently, each moving one wheel. The 
boilers are placed upon the deck, to prevent the 
escaping steam from rotting the wood. The hold 
is divided into eleven water-tight compartments, 
which render the boat less liable to sink, and also 
strengthen her. Four tracks will be placed upon 
her decks, which will accommodate forty-eight 
freight cars, or twenty-four passenger coaches. 
Her slips will be provided with aprons 100 feet in 
length, which will admit of cars being taken 
aboard without uncoupling from the engine. 

AMERICAN telescopes, it would now ap 
ranked in Europe as the best in the world. Otto 
Struve, the t Russian astronomer, having 
learned that eight or ten of the best working tele- 
scopes in European observatories are the Clark in- 
struments, manufactured at en Mass. 
is coming over to personally negotiate fo 
the Russian government. 


, are 


Advancement of Science, at Saratoga, in August, 
and make the personal acquaintance of Mr. 8. W. 
Burnham—the Chicago law reporter who mounted 


a telescope in his back yard—with whom he has | 
been in correspondence for the last ten years. Mr. | 
observa- | 


Burnham, now in Goer of the Chi 
tory, and Prof. Asep Hall, of the Washington ob- 
servatory, have been able to see satellites and 
double stars and all sorts of wonderful things which 
no European astronomers have been able to make 
out. ey are, in consequence, laboring under a 
heavy disgust, and must now be equi with 
American object The trustees of the Lick 
observatory in California have $800,000 to put into 
a telescope, and whatover sized glass M. Struve 
may caer ay are determined to go one better 
secure the largest and best that can be made. 





' feet the 


| riod, and a small card would have the same stead- 


|; use. 


| vided for use in stormy weather) there is a swell- 


t masonry. | 


The wall itself | 


r one for | The gas 
He will at the same | °U! perv? ae 
time attend the meeting of the Association for the | point of ignition the heat evolved is intense, and 
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The Wilmi 
run them $32, 
profit of $25,000. 


The Pottstown [ron Company has replaced the Wal 
lace electric-iight machine 'n their manufactory with 
one of the Brush patent. 


BorLeR LINCRUSTATION.—A writer in the English 
Mechanic says: *‘ The best preparation for remov- 
ing the scale would, I think, be caustic soda. It 
would soften the scale, and cause it to come off as 
a kind of mud, which could be blown out, ard it 
would not injure the boiler-plates. The only other 
solvent which could be used is muriatic acid, but I 
consider the caustic soda far preferable. A few 
pounds of this might be introduced when the en- 
gine is not in use, say at the end of the week, and 
in a few hours the whole of the scale would come 
away, or it might require another application. 
Caustic soda will also prevent the scale from form- 
ing. and is certainly one of the most harmless 
chemicals that could be used for the purpose ; but 
in working at a high pressure, I can not say 
whether it would be carried over. Even if it were, 
I do not see what harm it woulddo. A gelatinous 
substance such as Irish moss, has a great effect in 
preventing scale deposit ; at least, it prevents it 
from adhering to the boiler, which should be blown 
out whenever the mud accumulates. An engineer 
who had charge of boilers representing 250 nomi- 
nal horse-power, once told me that ne found cows’ 
scale preventer, which amounts to 
the same thing as the Irish moss I have mentioned 
above, the action in each case being similar.” 


THE Compass.—The secret of the steadiness of a 
large compass is the longness of its vibrational pe- 


on (Del.) Water-Works last year cost to 
and the revenue was $57,000—a clear 













































































The City Engineer of Pittsburgh estimates that the cost 
of laving the 36-inch main water pipe by the Butler 
short route will be 860,170. 


East. London, Ontario, at a public meeting on the 25th 
of July, voted to advance 2,000 toany company which 
would erect water-works there. 


Plans are being made for the construction of an ad 
ditional water supply for the city of Rochester A res 
ervoir holding 1,000,000 gallons is to be built. 


A natural spring of water, capable of supplying the 
city, ‘except in cases of emergency,” has settled the 
question of water-works in Guelph, Ont. It was struck 
while digging the foundations for the engine house. The 
natural gathering basin is found at a depth of twenty 
feet, and is supposed to have an area of several miles. 


The National Water-Works Company, of Kansas City, 
Mo., propose to obtain a gravity supply for the upper 
part of the city by building an iron reservoir at an ele 
vation of some 70 feet above the present onc, retaining 
the preser't facilities for fire protection. G. W. Pear- 
sons, hydraulic engineer, will have charge of the work. 


Washington dispat*h says: The unofficial information 
which reaches our authorities in regard to the new 
Panama canal scheme is to the effect that it will be an er - 
terprise hostile to American commerce, and really dis- 
criminating against some of its most important branches. 
The political intrigues by which the concession was 
secured also begin to appear, and those are very far 
from satisfactory to our authorities. 


iness as a large one, if its vibrational period were 
the same. How little this is known is illustrated 
by the methods of procuring steadiness in common 
In some (as in the Admiralty ‘‘ J” card, pro- 


ing in the middle of each of the steel needles to 

make them heavier; in others heavy brass weights 

are attached to the compass cardsas near the cen- 

tre as wane be, being sometimes, for instance, 
Oo 


A trial of ‘relief valves” and ‘ controlling nozzles,” 
was held by the Cambridge (Mass.) Fire Department, 
on the 28th ult. The Shaw relief valve is used by the 
Fire Department of Boston, andthe Meyer valve, made 


: . in Detroit, Mich., is used throughout the West. The 
a the = Pag d emall ne fiat — object of these valves is that the water may be shut off 
about an inc and a “ia m | diameter. by the nozzle while the engine is still working, without 
Another method, scarcely less scientific, is endangering the hose or air chamber. Both valves 


to blunt the bearing-point by grinding it or strik- 
ing it with a hammer, as has not infrequently 
been done to render the compass ** less lively,” or 
to fill the cup with brick-dust, as is reported by 
| the Liverpool Compass Committee to have been 
| done at sea by a captain, who was surprised to find 
|afterward that his compass could not be trusted 
within a couple of points. All these methods are 
| founded on the idea that friction on the bearing- 
| point is the cure for unsteadiness. In reality, fric- 
| tion introduces a peculiar unsteadiness of a very 
| serious kind, and is very ineffective in remedying 
| the proper unsteadiness of which something is es- 
| sential and inevitable in a compass on board a ship 
rolling in a heavy sea and steering on any other | 
| course than due east or due west. 
LimE-KILns.—The following plan of applying gas 
| to the burning of lime, cement, etc., in the kilns is 
| the invention of Mr. E. Crosland, C.E., of Arnside. 
| The kiln itse!f consists of a hollow shaft, built very 
| wide at the bottom. and having a division inside 
| built part way up, so that the original charge put 
|in at the top is divided into two as it descends, 
| and is disc at two separate openings at the 
| bottom. Outside this kiln, but as close to it as 
| possible, is built a gas-producer, similar in general 
construction to those ordinarily used in ironworks 
for the supply of gas-furnaces. From this gas-pro- 
| ducer a flue leads the gas into a cavity formed in the 
| upper portion of the kiln. This cavity extends near- 
|ly to the top of the division, and has a number of 
| small openings formed ia the top, mearly horizon- 
tal, but slightly dipping, through which the gas 
flows into the charge of-material to be burned. 
| From this cavity an annular flue is formed in the 
| outside walls of the kiln with openings similar to 
| those from the top of the cavity before described, 
| thus entirely surrounding the charge with jets of 
|gas. The air for burning this gas is admitted 
| through the discharging-door at the bottom of the 
| kiln, and as it ascends it becomes heated by passing | 
| through the burned charge, and by the time it 
| arrives —— the gas-jets is of an intense heat. 
ing made close to the place where it is 


: | The Pittsburgh pumping engine was at last started 
burned, is also of a very great heat, so that at the | on the 28th alt” f Sean was turned on at 3 p. m., and 


soon the engine was running at the rate of six revolu- 
| tions per minute, it not being deemed prudent to put on 
a greater force of steam until the rw and require- 
ments of the engine could be correctly determi It 
will be remembered that the plungers are reduced to 
thirty inches; with the old plungers the capacity of the 
engine was 1,100 gallons per each revolution, but with 
the present it will reach about 990 gallons per stroke 
and at the rate of six revolutions per minute, water is 
now being pumped up out of the muddy Allegheny at 
the rate of 356,400 gallons per hour. An amusing dis- 
| turbance was created by a hot-headed Lrishman who ob- 
jected to the running of the engine as it muddied the 
water in the river 


The Boston Advertiser editorially disapproves the 
gasoline street lights. It says: 
“Those who have been in any way dependent 


served well the intended purnose. 


Boston will give the gasoline lamps now in use in that 
city, three months’ further trial. The objections to 
them are the frequency with which they go out, and the 
unpleasant smell which they make sometimes; but now 
the companies furnishing them promise an improve 
ment. 1¢ annual cost per lamp is $20; for gas, $25 in 
the city proper, $382 in Roxbury, and about 840 in 
Brighton; for oil lamps, $14. The Committee has also 
voted to notify the Brookline Gas Company that unless 
it furnishes gas at $2.50 per 1,000 feet, the city would 
substitute oil in the lamps now supplied by the Company. 


The trial ofthe Dean pumping engines for Nashville, 
Tenn., having been entirely satisfactory, as heretofore 
published in ENGINEERING News, the city has accepted 
the machinery, the Dean Bros. having filed a bond of 
$13,000 guaranteeing its stability for twelve months 
The acceptance was unanimous, and the Messrs. Dean 
Brothers are to be congratulated on the satisfactory 
completion of their contract. We have no doubt, from 
the verdict of the experts, that their engines will do 
their whole duty according to agreement for many 
years to come 


The troubles incident to the water supply of Pitts- 
burgh are endless. It is now in laying#he pipes on tne 
“ Butler street route extension,” of which, after sum- 
marizing the objections to, the Commercial says: 
‘Careful computations have been made, by competent 

arties, who betieve this route, besides delays, will cost 

60,000 more than any other. The people want water, 
but are sick and 7 that at every turn a job, or what 
looks very like it, should crop out.” When the water 
works of this «ity are finally completed, we hope to be 
able to give our readers s »me accourt of them. 


The Water Commissioners of the city of Reading, Pa., 
have decided upon the construction of a large impound- 
ing reservoir on Stoney Creek, the principal source 
from which the supply of the city is drawn. The dam 
will be constructed ina deep ravine below the conflu- 
ence of three streams, and will be 50 feet high. This 
will make the surface of the water, when the dam is 
full, 200 feet above the present distributing reservoir 
from which the city is supplied. Mr. H. P. M. Birkin- 
bine, hydraulic engineer, of Philadelphia, has been em- 
= to make the necessary surveys, plans and speci- 

vations. 


| 


| the combustion perfect. 


GENERAL INTELLIGENCE. 


We solicit and atwa: panes te ont SoCs 

umns ane items of inteveat tha may be furnished a 
GAS AND WATER. 

| Gas is four dollars per thousand feet at Cape May. 


| Spring water is actually peddled in the streets of 
| Charleston as a substitute for the unpleasant Mystic. 


| . The Salem (Mass.) Gas-Light Company has made an 
| extra reduction of 5 per cent. upon the regular rates. 








| 








| The Owners’ Association, of Toronto, Can., upon the gasoline street lights, which are to be removed, 
| denounces the Water-Works By-law, to be voted upon on will receive the announcement with approval. The un- 
‘the 13th inst. pleasant odor which they give out, and which fills the 
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000, and its net rev- 
per cent. in seven 
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nchester .) shareholders 
Railway of 





of the Great Western | the London road stands at’$41, 
are anxious to amalgamate with | enue has shown an increase of 


air to a considerable distance, particularly when there | 
is a wind, is the least of the objections to them. They fur- 


ahs ee .— be aon as — = — + the Grand Trunk Railway. | years. London clearly does a great deal of traveling 
mut they do not illumina e streets and wa 

no more light ton, any ‘ give =) one. the sen ‘alten on to be ore rete toa! — eee — 

object can be accomplished by diminishing consum- 7 ’ % | RIVERS, HARBO ETC. 

ing capacity of the gas burners. But we suppose that | “#™ to be made in Australia. 4 me, 

is not the idea. In other cities, particularly in London, _ Since 1873, there have been built in this country, 11,-, The ang yy Trenton Harbor, Ont., has been com- 
experiments have been a at a ae a the i 563 miles of railroad, oe having increased | pleted by . y- 

lighting of the streets, and it has been found that by us- jn the same time fully 7, , . “ . ‘ 

ing burners of a larger capacity, a much more intense : : ag A . 2 winiekueteiiatueme ts on toto 
light can be obtained—of course, at a greater, but not a _ Suits are still coming in against Allegheny County, : 
correspondingly greater, cost. Here our experiments , Pa., for damages trom the railroad riots. e county The Potomac and Shenandoah Rivers can now be 


have been in the opposite direction, and the result is un- 


is now liable for almost $3,000,000. | crossed at Harper’s Ferry without wetting the feet. 
satisfactory. The glimmer of the gasoline lights has 


A letter dated Thunder Bay, 23rd inst., says the men! ‘Those interested in the navigation of the Allegheny 


ngt proved to be suited to the purpose of street lighting.” working on the Canada Pacific Railway contracts are | 
2 : : River will be pleased to learn that the sum appropriate: 
The artesian well, at South Hadley, Mass., is finished, 00 4 strike, demanding $1.50 per day, in place of $1.25. | for its im me, $10,000, will be expen ewes, 
having reached a depth of 450 feet. The water comes 4 Jarge number of prominent citizens of Ottawa City | Pittsburgh and the mouth of the etas, a dis- 
only to within 30 feet of the top of the well, and will 4 


Can., have memorialized the City Council to grant a | tance of about 30 miles. 
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have to be pumped. For this purpose a new engine and 
boiler will be located there. The capacity of the well is 
from 30 to 50 gallons per minute, according to the 
speed of the pump 


The following were the bids for 3,750 feet of water- 
pipe, with hydrants and valves, for the Minneapolis, 
Minn., Fair Grounds: 

WINSTON BROTHERS. 

Eight-inch pipe, $1.49 per lineal foot; hydrants, $73; 

valves, $35. Total, $6,524.50. 
CAUVET & REID. 

Eight-inch pipe, $1.50 per lineal foot; hydrants, $79; 
valves, $34. Total, $6,608. 

J. G. BROWN. 

Pipe, $1.57; hydrants, $67; valves, $34. Total 386,- 
762.50. 


SYKES & ANDREWS. 


_ 5O: hy ° 39 i 
Pipe, $1.50; hydrants, $69; valves $32. Total, 86, | @& Northern Railway ¢ 
| let to D. G. Fitch. 


839.50. 
The contract was awarded to the Winston Brothers, 
they being the lowest bidders. 


— 008 


BRIDGES. 


The Toronto Bridge Company bas commenced opera- | 


tions. 


James A. Bradley has commenced the erection of an 
ocean pier at Asbury Park. 


Plans and specifications of the Lewiston Suspension faley Railroad, from Warwick, Ofenibs nty. to| tion of a night harbor at these points. 


Bridge are to be prepared at once. 


‘The recent rain-storm in Pennsylvania will undoubt- 
edly call for several bridges to be rebuilt. 


The Hamilton (Ont.) Forging Company has given 


out contracts for doubling the capacity of its works, | 


| tunnel through the mountain at Loveland Pass, where 
| the track crosses the 


owing to the accumulation of orders on hand. 


The contract for constructing an iron bridge of two 
spans, 07!¢ and 10114 feet in length, over the Naugatuck 
River at Derby, Conn., for the New Haven, Derby and 


Ansonia Railroad Company, was on July 29, awarded | sels on one of the largest marine railways in the 
| country, and never having failed in any mechanical 
| dertaking, gives his opinion that Capt. Eads’ ship-rail- | 


to Messrs. Murray, Dougal & Co., of Milton, Pa. 


The first steel bridge made in Scotland has just been 
completed by the Steel Company of Scotland. .The 
total weight of the bridge is 250 tons. It is of the 
girder class, and is steel throughout. The testing strain 
was 112 tons, which it bore readily. The bridge is in- 
tended to carry a single line of railway over the Mary 
River in South Australia. 


The largest bridge in Europe will be completed next andar tena dines taut Oak of ave gulliae eaten 
| notes, and speculating upon the results of tendering bids 
for un a 


year. It will cross the Volga in the government of 
Samara, ry on the Siberian Railroad. The river 
at the point ef crossing is four miles wide in the spring 


and 4,732 feet wide in the autumn. The cost of the! 


bridge will be $3,500,000. Twelve piers, 85 feet high, 
at a distance of every 364 feet, will support the struct- 
ure. 


The Keystone Bridge Works are running night and | 


day. They are very busy just now, having a large 


number of orders from every part of the United States | 


on hand. The company have contracts with the Cin- 
einnati Southern Railway and the Louisville Western 
Railway Companies for building all their new bridges 
and spans. About 300 men are employed at these 
works. 


F, A. Helmer, of Ilion, N. Y., Highway Commissioner 
of the Town of Herkimer, while superintending the re- | Lodge. 
pairs of an old bridge over the Mohawk River, was fatally | vored Deer 


injured by the falling of the structure. A Utica Herald 
dispatch says: ‘“‘The bridge was built 
1867, and was an old-style wooden bridge uncovered, 
which has been repaired so often that, like the * Dea- 
con’s one horse shay,’ it all fell to pieces at once. Su- 
pervisor A. M. Ross, of this town, has made vain appeals 
to the Herkimer town officials for a year past, to either 
repair the bridge or join the town of German Flats in 
putting up a new one. 
the life, doubtless, of an esteemed citizen and valuable 


public servant, the authorities may consent to build a 
substantial bridge of iron across the Mohawk, on this 


much-traveled road.” 
- oon 


RAILROADS. 


The Grand Junction Railway has been completed from 


Belleville, O., to Hastings. 


Five railroads now converge at Lincoln, Neb., three 


more are building, and two others projected. 


The new line from Toledo to Detroit is to be built at 
once, and is expected to be completed by October. 


The Credit Valley Railway, Toronto, Ont., is adver- 


tising for 500 men, offering $1.124¢ cents per day. 


It is said that the New York & New England Rail- 


road Company is to build an iron bridge at Hop River. 





$200,000 bonus to the Toronto, 
way. 


counties of Indiana, have nv 
their limit, and gain no benefit from railroad as;ess- 
ments. 


just etocnd a $6,000, 
ya 


| grounds at the new terminus. 


| nor in entering the water to take the ship directly on 


in August, | 
| in a new and probably very important 
| company, organized in O 
| lard, former! 


Now that it has cost Herkimer | 


uron & Ottawa Rail-| about 100 men will soon be put to work by Superin- 


tendent Whalen on the third section of the lain 
canal, to finish the ‘“‘ straightening job” south of iter 
hall. The job will be completed with moneys re-appro 
priated from the original $30,000. 


All that is now needed to enable the ment to 
commence operations upon the canal between the Har- 
rtgage —— Hu omy oar — ee of right of way, 
yable July 1, 1909. The Joanis made by the Farmers’ | “ snust aon y She property owners, the 
wan and Trust Company in New York. ; government declining to pay for it. 

Lieut. Mahan, corps of engineers in charge of the con 

From Ottawa, Can., a rumor comes that the govern- ? ; 
snainh teins an ardor in council which willbaive for | struction of the lock and moveable dam in the Ohio 
its result the discontinuance of work on the i as ae gh, is ee noke a study of 
: ; coffer of ti on wi! iver to aid 
Bay branch of the Canada Pacific Railway. him in the construction of that of the Davis Island 
The contract to build an extension of the Milwaukee | dam. Lieut. Mahan says that locks of the Ohio dam 
Menosha to aegioen, was | will be completed this sea and if sufficient funds are 
e Stevens Point line is to be com- | appropriated the dam itself will be completed next 

ear. 


pleted Oct. 1, and the company have purchased depot | y 
General Wright, Chief of Engineers, has prepared 
orders, approved ty the Secre of War, to officers 
in charge of the river and harbor improvements, to be 
in the surveys ordered by Congress at once. is will 
clude the survey of the Susquehanna River to ascer- 


Brown, Crawford, Ohio, Perry, Pike and Switzerland 
railroad tracks within | 


The Oregon Railway and Navigation Company has 


mo’ on all their property, 


The Ohio & West Virginia Railroad has made con- 
tracts for the completion of the two uncompleted tum 
nels on ae line. One of these a ae about 900 feet 
long, and has about 700 feet, and the other is about 500 Sele whether i ld be ae ble within the 


feet with about 300 feet. to finish. 
range of any reasonable application of movey and en- 
Richard Smith, of Morristown, N. J., has received the | gineering skill, and also to survey the Delaware River 
contract for building the extension of the Warwick | at Chester and Marcus Hook, with a view to the erec 





McAfee, N. J., a distance of eleven miles, to form a con- 


nection there with the Sussex Railroad. Price $85,000. An examination of the dam.st Bangor, Me., shows 


that the undertow has been making very bad work with 
Probably the most elevated railroad in the world is | @ portion of the structure. About 1 


f feet of apron 
the High Line—the survey of which has just been com- | have been carried away, together with tons upon tons 
pleted—between Georgetown and Leadville, Col. The | of ballast in several of the cribs in the dam. e water 





has eaten under for a distance of eighteen feet, and at 

range, a spur of the Sangre de low water the logs of which that portion of the dam is 

Cristo, is about 12,000 feet high above the sea level. | com hang in mid-air without any support from 

: : ; | beneath. It will require an outlay of some $3,000 to 

An engineer of 15 years’ experience in handling ves- repair the damage, and about three week’s time. A 
crew of men is now at work upon the structure. 





un- 





way is practicable, and that some, at least, of the | BUILDING. 


The bids for the new County Court House, Wilming- 
ton, Del., were to be opened yesterday. 


Norcross Brothers, of Worcester, have received the 
contract for building the new Union League Club 
House in New York, to cost $250,000. 


Elyria is to have a $2,100 sewer; the new gas works, 
cdaldon over $30,000, and the $100,000 water-works 
will be completed early ip the fall; alsoa $17,000 Meth- 
odist church, and an $82,000 Court House. 


The contract for bul the new Court House at 
| Elyria, O., was let on the 25th ult. to E. Malone, of To- 
ledo, for $80,575. The other bids were as follows: M. 
S. Frost & Son, re aban $83,980; W. D. Richard- 
son, Springfield, LIL, 195; 8. C. Brooks & Co., 
Cleveland, $100,000: J. L. Hilliker, & Son, Xenia’ 
$103,348. The plans were furnished orm E. Myers, of 
Detroit, and in spite of many predictions to the con- 
trary, three of the bids were within his estimates, Am- 
herst stone will be used for the building. 


MISCELLANEOUS. 


The county side of the Chicago Court House has cost, 
| thus far, $2,120,000, on which has been paid $1,519,- 
The transcontinental ambition of Jay Gould appears 720. 


J a Fifteen millions of francs areto be e on the 

nm, of which Mr. as improvements of a new seaport town near La Rochelle, 
receiver of the Kansas , is - | France. 

| dent, and . Horace White is Treasurer. It takes 

| possession of a steamship line and short railroads around ‘ to the amount of $500,000 resulted from the 

| the cascades, from Portland to Wallula, and of a rail- | falling of a portion of the wail of a dock in London, 

road > Poon fifty ae ae a a Walla Wai- | England, this week. 

la an ond, with another of about miles to be | rtan disco’ been mad i 

praey cererrbant Pts gg! viens valeting Bb segue ahem cot serine hel Dartmouth, NS. There 

the direction of Boise City. is is toconnect is considera itement amon pees 

the ae from Ogden on the Union Pacific, | in ae ats Gates 

so that the com 


n igi atrt ag foe Fae freight Professor E. T. Quimby and_party—mostly students 
Ee e P Govan, . 31 i Dartmouth 


| anticipated difficulties are over-estimated. He thinks | 


there are no practical difficulties on a 10,000 feet radius, 





the carriage. 
Orrawa, Ont., July 31, 1879—The city is full of con- 


bi 
the one-hundred-mile section of the Canada Pacific 
Railway, west of Winnipeg. The tenders are to_be 
opened to-morrow, and will probably be submitted to 
the Privy Council asa whole, the government being 
anxious not to delay the commencement of the work. 


B, F. March, C. E., has surveyed a new and wonder- 
ful pass over the main epee at the Rocky Mount- 
ains, at an elevation of 5, feet above the sea, 
and 1,215 feet above the main street of Helena. 
The distance from Helena west to the summit of the 
main range is fifteen miles, thence to the waters of the 
Columbia, Little Blackfoot, three miles. The Board of 
Trade of Helena, Montana, is having the report of the | 
route prepared, and Mr. Priest, the discoverer, put on 
a force of men to make a new wagon-road to Deer | 

The pass is about 700 feet lower than the fa-| 
Lodge Pass. 


route from the Union Pacific to ‘acific | from Sete ee — . 
The rapid transit of London is done unde nd. aire aa surve Protemar oo sew 
The lines of the great Metropolitan Railway sun Gmeaath aay > a y “ea 


dark, damp, gloomy tunnels. The semi-annual meeting Gens Brey fer nheut: tom years for the Unees 
has recently been held, and the reports t some in- | z 
teresting statistics. They show that in the half year The tumble in prices which has been going on for the 
just closed the road carried nearly thirty millions of | past few years is well illustrated in the cost of improve- 


passengers. There was a decrease of 132,000 in the first- ments in Washi In 1872 the laying of asphaltum 
class ngers over the previous half year, and of pavement cost, by contract, $3.75 per square yard. 
48, in the second-class; but this deficiency was more | same style of pavement on the same streets, is now 
than compensated in the remarkable increase of 543,000 | laid by content, Se ap $1.45 to $1.75 yard. In 
in third-class passengers. Tbe daily number of passen- | 1872 the gove' t $5.75 a keg for nails ; now, 
gers is over twenty thousand more carried Brick then $14 per thousand ; now, $6.40. 


oe Sal oS 
i the three elevated roads of New York. The capital of | it then $1.65 a barrel ; now, 90 
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ALTHOUGH we have, in a previous number of this 
journal, published the River and Harbor Bill in| 
full, yet we give this week a synopsis of it, in view | 
of the important fact that the entire appropriation 


is to be expended this season, 
~ —<—e 
A CORRESPONDENT writes from Leadville, Col.: | 
“This camp is a tremendously lively place, and | 
the best class of work—surveying for patents—is 
now coming in. The people are beginning to ap- 
preciate good work, careful surveys and fine 
draughting, and though many surveyors are com- 
plaining for want of work, yet the really good men 
are overrun with business. 


——_— —< or 

WE will be obliged, if subscribers, when sending 
us their change of address, will state last address. 
Our list is now too large for us to remember every 
name and address on it, and follow each one 
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are quoted—in those purely formal lists of ‘* dead- 
head” securities issued from time to time—at a 
discount of about 662; from their face value. If, 
therefore, as is most probable, a sufficient quantity 
of the stock was within M. de Lesseps’ control be- 
fore the prospect of his successful manipulation of 
the conference could inflate the flaccid bubble, his | 
nominal outlay of $150,000 would be amply repre- 
sented by a cash disbursement of say $50,000. 
This is a very respectable margin of profit to open 
with; and the remaining $950,000 will be trans- 
ferred, in still more gratifying richness, to the 
pockets of the lucky promoters. It may not be a) 
very undue proportion of the capital; but eight 
million dollars is a large sum, and even one million 
dollars is not an insignificant amount to pay for a 
comparatively intangible acquisition. 
No holder of less than twenty shares will have 
a voice at the general meeting, but,during the prog- 
ress of the works, shareholders will have the ‘‘privi- | 
lege” of lending the Company money (beyond 
their assessments, of course,) at a lower rate of in- 
terest than it will, possibly, be able to borrow out- | 
side. Such isthe meaning of the generous offer to | 
allow 5 per cent. interest on sums ‘ lodged” by | 
shareholders, 
Although Mr. Maillard is understood to repre-| 
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N EWS | minable, of course, by their marketable value. They Minister to the Central American States in negoti- 
4 woe 


ating the necessary treaty stipulations antecedent 
to active operations on the canal. Commander 
Lull, in addition to having been in charge of the 
surveys of this route, is a fine Spanish scholar, and 
it is thought would greatly facilitate any treaty 
negotiations with the Nicaraguan government. 

Owing to the illness of Civil Engineer Menocal, 
who is suffering from a malarial attack, he will 
not be able to leave for Nicaragua to prosecute the 
additional surveys on the interoceanic route for 
some weeks. His familiarity with the language of 
the country, besides his skill and experience as an 
engineer, have already conspicuously identified 
him with this work. It is expected that the sur- 
veys he will complete during his next visit will be 
sufficient to form the basis of a very satisfactory 
and intelligent proposition to Congress for an ap- 
propriation for a commission. 

~_ Doe DS ooo . 
NEW PUBLICATIONS. 

‘** FOUNDATIONS AND FouNDATION WALLS,” by GEORGE 


T. PowELu. New York: Bicknell & Comstock, 1879. 
Svo, cloth, pp. 119. 


This work is one of a class which has been rap- 
idly increasing of late years, 

Purporting to be on foundations and foundation 
walls, it gives rules for building chimneys from 


through all its owner’s travels, and a little thought | sent the Company in the United States, there isno | bottom to top, descriptions of various styles of 
onthe part of the subscriber will save us a good deal | official declaration of the authority in the adver- | stone cutting, for the selection of building-stone, 
of time. We wish to call attention to the neces-| tised announcements. | for coloring bricks and mortars, for inside plaster- 
sity of subscribers fully prepaying their letters,| While the success of the Suez Canal might inspire | ing, for laying street pavements, etc., ete. 
also to signing their names to letters, to avoid past- | confidence in the accomplishment of the projected | It bears evident marks of haste in its prepara- 
ing any printed matter on postal cards, and in| ‘‘ cutting,” as the prospectus ingenuously calls it, | tion, by a frequent lack of clearness of statement, 
general to exercise ordinary care in correspondence. | there is no similarity whatever, from an engineer- | and a lack also of logical arrangement. 
ee ~ ing point of view, between the two works ; and the | It is evidently a compilation hastily made, and 
THE PANAMA CANAL COMPANY'S PROS-| wide diversity of opinion upon its economic prac- | for that reason ought not to have been made. The 
PECTUS. | ticability, the very incomplete nature of available | subject is one on which a treatise, written by an 
ee ‘ information, and the emphatic dissent expressed | expert, and containing the best and latest practice, 
ee 00 hs Se Lanmege company: Ser by eminent American and English shitiihstis abetted wall be valuable to all engineers. 
the project, at present, in the category of those| There is a great deal of valuable information 
experimental undertakirgs which possess a | ros- | scattered through it, especially to builders engaged 
pective and scientific rather than an immediate and | in New York City; but its usefulness is greatly 
commercial value. marred by the defects spokenof, We would not be 
Of the advantage of such a high-road to the mar- | severe on this book, above all others, but the engi- 
kets of the Far West, to the United States, there | neer of the present day cannot afford to fill his 
can be no doubt; but it isa grave question whether | library with partial treatises of this kind. What 




















the construction of a trans-American. canal has | 
been issued. A curious feature is the absence of | 
any proprietary claim in the maintenance of the 
accomplished work, the corporate name being 
‘: Inter-oceanic Canal Universal Company for the 
Cutting of the American Isthmus.” Probably, this | 
isa farsighted and tacit reservation for the event- 
ual forrmation of another company for the purpose 


of * Purchasing and Completing the Unfinished 
Works,” and, in the far ultimate, of yet another 
joint stock concern to *‘ Work the Isthmian Ca- 
nal,” when all the millions of the former compa- 
nies shall have been swallowed up by the stupen- 
dous operations, and by the no less colossal require- 
ments of successive financiering rings. 

By way of a fair start, the promoters modestly 
ask a proverbially guileless and trusting public for 


the subscribers to this scheme, prematurely in- | 
cubated in a Parisian salon, may not ‘ pay too 
dearly for their whistle,” and whether the United 
States, as a nation, may not find herself, by supine 
indifference, playing into the hands of the two 
European powers who are no less interested in its 
attainment. The action of our government requires 
the ustute attention of our statesmen: the occasion 
demands a keen and searching insight iato the 


a nominal credit of $80,000,000, of which they pro- probabilities of the future. M. de Lesseps’ scheme 


pose at once to call up $20,000,000 by ‘an assessment 
of one-fourth of the subscription on each share. 


is notoriously fostered by political considerations, 
and by commercial interests in rivalry of, if not 


he wants is the results of the mature thoughts of 
the best men, and works which shall be standards 
on their especial theme. 

An engineer would never think of looking in a 
work on foundations for a rule fom determining 
the proper size for the shaft of a chimney, nor for 
|a rule for laying out a right angle on the ground; 
nor for how to color mortars or to do inside plas- 
tering. 

On page 47, the author speaks of ‘ grouting” 
rubble walls, as though it were the established 
practice. Certainly no engineer who desires a 

























total inimical to, those of this country. Our character-| reputation for sound work will allow of the prac- 
— - a reer ee + ere enone istic shrewdness should promptly detect, and our | tice at all, except in the few cases where it is un- 
ing a cool million dollars) are reserved for the . : y Ras 

fa ; i reputed smartness effectually outwit, the attempted | avoidable, and certainly not for rubble walls. 
‘civil society of original grantees on account of ; . , ’ ; ; 

‘ a ae : ; encroachment upon our industrial prerogative and | The book closes with a reprint of a short treatise 
the concession and surveys.” ‘The price stipulated q , . ‘ ; 

. . our unwritten law—as interpreted by Monroe. Read-| by Mr. F. Baumann, on the use of isolated piers 
by bees oe ee ee ing between the lines, there is a suggestive warn-| for foundations. The conclusions of the author 
is to be paid out of this reserve. The ‘‘ concession,” |. > . See anne a ah : “~~ ; 

‘ 4 , ing in the fact that subscriptions to this ‘‘ Ameri- | are, no doubt, correct in the main, and are worthy 
unane o ee ee exong Shor o can” canal are to be made through a corporation | of perusal by those who have not made the subject 
— spunie Saqelsed puymnent Soruccepting with the ominous title, ‘‘Société Générale pour le la study. 

OE eee re a envenbed peemetces, Developpement du Commanence et de l'Industrie en | Se a eee oars 
ok See 2 eoeenmn Sor bning auieniy placed} 5...» | AMERICAN SOCIETY OF CIVIL ENGINEERS. 
a hundred years in advance of its condition. Civi- : dinciatmiaaaeas, somes 
lized governments, as a rule, hold out the strongest | A regular meeting of the society was held at No. 
: . : PERSONAL. ‘ : 
inducements to entice population, industry and scoala 104 East Twentieth street, on Wednesday evening, 
commerce to their shores. But, since the principle | Official orders have been promulgated by the with Mr. W. E. Worthen in the Chair. A canvass 
of that transaction is past debate, there still re- | Pennsylvania Railfoad making the following ap- | of votes received showed the following gentlemen 
mains the question of its settlement. M. de Lesseps | pointments: R. E. Pettit, Principal Assistant Engi- elected: a! 
announces that he has deposited the required pro- | neer of a Pennsylvania aaa: oars van ls , a een a om 
| Geo ‘. MacG , resigned. Reed, sto raukee Bridge anc 
portion of the agreed amount, namely, 750,000 | ee et Engineer Pitisburen Division. sive RE. |1r0n Works, Milwaukee, Wis.; Frederick William 
rancs. From this, the public naturally supposes A55!s et re 1, vice K. & TLehnartz, United States Assistant Kngineer, Port- 
that such a sum has been set aside as a proof of | Pettit transferred. Jesse Supples, Assistant Engi- | jand, Oregon ; John Milton Titlow, Principal 
the bond fide necessity for so large a reserve. Asa neeron the Tyrone Division, vice James Reed, per nem Department of Surveys, Phila- 
matter of fact, however, the deposit has to be transferred. ge seen a : ' 

: . is ; For Junion.—George Birdsall Cornell; Assistant 
made in Colombian bonds, and as these bonds are| A proposition has been submitted to send Com- Eenteent erection East Side Line. "Metropolitan 
purchasable on the open market, the actual | mander E. P. Lull, United States Navy, to Nicara- Elevated Railway, New York. 
amount of cash that will change hands is deter-! gua to confer and codperate with the United States : ER paper on ‘‘ the South Pass Jetties : being Notes 
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upon the Consolidation and Durability of the 
works, with a description of the concrete blocks —Ep. ENGINEERING NEWS. ] 
and other constructions of the last year,” by Max 
E. Schmidt, C.E., Chief Assistant Engineer, was 
presented by the secretary. The paper was illus- 
trated by numerous tracings of the jetty works, 
and is a very valuable and complete résumé of the 
whole work. As the reading of it would require 
about three hours of time, the secretary had colwed. tn be: bed elt ee, Gees ee 
prepared an abstract of it, which he read to the. O14 is too valuable to be carelessly preserved, and 
nee — _ ee re ome your enterprise in furnishing the work at reduced 
Aeaeameaat oan sileiacmameniiven aaa ae price merits all the patronage in the way of bind- 
as E bes, Seragt — , ing or otherwise which your patrons can throw in 

distribution, and its discussion will be the order your war. Respectfully, 
for the meeting of Oct. 15. As soon as printed * E W. F. Foster, City Engineer. 
copies are issued we will decide what we will do [The above was not sent for publication, aan tt 
about its publication. . | have taken the liberty to use it as a specimen of 

The secretary announced the death of re numerous similar compliments that have been 
= oe on aes United States Navy received from time to time during the past year, 

ard, League Island. Pelee a : : 

A cvamecuibiaite from A. F. Wrotnowski, C.E., and fox which Lame. vamp. quutetet, iG. a Fs) 


New Orleans, was read, and a map showing con- THE BOSTON SOCIETY OF CIVIL ENGINEERS 
tour lines and drainage of that city was presented. ON THE METRIC SYSTEM. 

Colonel Wrotnowski states that the authorities of 

New Orleans are determined to devise means for 71sgR: 


improving the sanitary condition of that city, and _It has been telegraphed over the country and an- 
they invite the attention of engineers to the sub- eng in = et of ee that the Bos- 
ject. Colonel Wrotnowski thinks, also, that there | '0" Society of Civil Engineers has memorialized 


J ae Congress to enact laws in furtherance of the metric 
is ‘‘a good field open” in New Orleans for en- | system of weights and measures, 


gineers, and that the construction of drainage bei a aoe oe the pene saa — to 
, isb uestion of a very few vears. enact, the public has a right to know, and the op- 
works is but = quests wie on. pe sett | ponents of such silted tates a right to make 
| known, by how strong a vote its advice is 
sanctioned, and inasmuch as the friends of 
|the metric system in the Society refused to 
| incorporate the vote into the memorial, I con- 


‘ SBURGH SOUTHERN RAILWAY Co., : Sasi : ; 
OFFICE PITTSBURGH Sov R | sider myself more than justified in making known 
some of its domestic affairs in connection with this 


PITTSBURGH, Aug. 7, 1879. 
EpITOR ENGINEERING NEWS : |matter. The vote referred to was passed when 
scarcely more than a quorum was present (ten 


Burns’ BLockK, PUBLIC SQUARE, } 
NASHVILLE, Tenn., Aug. 4, 1879. § 
Geo. H, Frost, Esq., New York: 
Dear Sr: In accordance with your circular of 
Aug. 1, I will send you by express to-morrow the 





To THE EDITORS OF THE BOSTON DAILY ADVER- 








CORRESPONDENCE. 





In making some investigations relative to the} 


over a year ago are still as clear as when received.| Jan. 19, 1876.—‘‘ It was voted that the President 


copies of ‘‘ Humber’s Water Supply” already re | 
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and Secretary sign the memorial and transmit it t. 
, Congress.” 

Dec. 20, 1876.—‘‘ The Society voted to appropri 
ate a sum not exceeding thirty dollars for printing 
a report of progress in the introduction of the sys 
tem made by the committee and read at the pre- 
ceding meeting.” 

Oct. 17, 1877.—The Society voted to memorializ: 
the 45th Congress. 

March 19, 1879.--‘* The report of the Committe: 
on the Metric System was accepted and afterwari| 
| adopted, 10 voting for adoption and 8 against. It 
| was then voted to reconsider the adoption of the 
report, and, on motion of Mr, Tucker, the matte: 
| was laid on the table.” 

April 16, 1879.—‘* Mr. Howland raised a point o{ 
order that there was no Standing Committee on 
the Metric System as the committee had not been 
| re-appointed from year to year.” * * * Qn 
/ motion of Mr. Hardy, an election of members of 
| the Standing Committee on the Metric System was 
held and Messrs. Brooks, L. F. Rice and Hersche! 
| were reélected.” 
| May 21, 1879.—*« The report of the Committee on 
| the Metric System was taken from the table, and 
| the proposition of the committee recommendiny 
that the Society send a memorial to Congress was 
adopted, 8 voting in favor of the memorial and 3 
| against.” 
The above facts treat only of the charge of com- 
| mitting the Society ‘‘ hastily and inconsiderately ;” 
| the other ex-parte statements of the newspaper 
communication here treated could be as easily an- 
swered, notably the one that the vote of 8 in favor 
out of a total membership of ninety truly repre- 
sents the sentiments of the Society. Bux it will be 
difficult to find any member who will care to say 


| 
| 
} 


| 





metric system, I discovered that in the weight of | members constitute a quorum), and while our total | anything more in reply to the present or to future 


; : : ; ’ |membership is eighty, there were only eight votes 
railroad iron (rails), the weight per lineal meter ex-| in favor of the mt Moreover, the wartie of 


letters on this particular subject than is contained 


pressed in kilograms, is nearly (it might be called | the metric system have never been discussed before | 2 this communication. 


absolute) one-half the weight per lineal yard ex-| the Society. It committed itself in favor of that 
pressed in pounds. Did this ever occur to any of system hastily and inconsiderately, a few years 
your readers? It may not be news to those who | a a = “74 vein i coger 
) 8: ay ; hy He ; | societies in urging its introduction, 
have investigated the subject, but it will certainly Why is it that the mass of its members allow a} 
be of benefit to those who have not, and to whom | few to pear its action, ae from oo 
. , et , se ata _|rence with their views, or indifference, or dislike 
I offer the a going as useful for speedy compar | to allowing the Society to appear to be vacillating, 
ison of the two systems. |or from a good-natured complaisance with the 
Respectfully, | wishes of some members, or from other causes, I 
need not here consider. 


EMILE Low. 





ALBERT H. HOWLAND. 


NORWICH, Aug. 4, 1879, 
Eprror ENGINEERING News : 12 West street, Boston, dune 19, 1879. 


Will the author of the article on ‘‘ Race-Track |} THE BOSTON SOCIETY OF CIVIL ENGINEERS 
Construction” kindly tell us in what manner the} AND THE METRIC SYSTEM. 
traight — 
change from the cross grade of the straight parts | Boston, July 80, 1879. 
of the track to the cross grade of the curves was sae : 
: : ‘ | EDITOR ENGINEERING NEws: 
made in the track illustrated? Also, where the! , 7 : . : 
* ,| SIR: In connection with Mr. Howland’s public 
change of width from 60 to 70 feet was made? | ‘ oa 
= . ,| announcement that the Boston Society of Civil 
Also, whether the “ grand stand ” was located just : d ; a . : ‘ 
: | Engineers committed itself ‘‘ hastily and inconsid- 
as shown on sketch with the end next the curve! ap peer: int the followi 
krown out from the track? Also, how far from rer y,” could not you point the following ‘ates. 
ee : F : | viated statement, extracted from the Society's 
the inside rail the length of the track was meas- | . is? 
wred? — Sclica Cadi | Dec. 2, 1874.—‘‘ The President then presented 
not mt 4 eed Putnam, who read a paper on the metric 


——s 





PERMANENCE OF THE BLUE PROCESS. | system.” 
POLYTECHNIC SCHOOL, 1 On dagideyceyin eee or . — thytntee: 
WASHINGTON UNIVERSITY, |duction of the metric system into this country, 


St. Louts, Aug. 4, 1879. \ | eliciting considerable discussion as to the proper 
EpitorR ENGINEERING NEws: ; | mode of making the change from the old system 
In answer to your correspondent, J. F. Flagg, I to the new.” 
would say that I have found that copies made| A committee of three was appointed “to consid- 
by the blue process retain their clearness exceed- | er the introduction of the metric system, and re- | 
ingly well. | port what action the Society ought to take respect- | 
I find that some copies that Prof. C. A. Smith | ing it.” 
and myself made over a year ago have become! Nov. 17, 1875.—‘tThe report of the Metric Sys- 
clearer than when first made. tem Committee was read and accepted, and the 
Yours truly, T. D. MILLER. _ following resolves and orders relating to the intro- | 
[In addition to the above testimony, Chas. Ward duction of the system were adopted.” 
Raymond, C. E., of the Dock Department of New 8 = - — = ? 
York City, states that drawings made in that of-| ‘‘ That the Committee on the Metric System be 
fice, and submitted to the exposure of wind and hereafter a standing committee. 
water upon a dredge-boat for the past year, has ‘‘ That the first duty of the standing committee | 
shown but very little fading. We may add, also, be the preparation of a memorial to the Congress 
that drawings received at the office of this journal | of the United States,” etc., etc. 








Yours truly, GEORGE 8. RIcB, 
Sec’y Boston Soc. of Civil Eng’rs. 





HOW TO OBTAIN FIRE APPARATUS. 





There are hundreds of places in the United States 
that are either wholly deficient in fire extinguish- 
ing apparatus, or are so inefficiently supplied as to 
be almost without fire protection. In these days 
of big fires, which strike, without discrimination, 
the large and small places alike disastrously, the 
neglect to provide sufficient fire — for the 
protection of property becomes almost a criminal 
offence. The record of fires during the past few 
years reveals the fact that there have been numer- 
ous conflagrations in small villages, destroying 


| hundreds of thousands of dollars’ worth of property 


that might have been prevented had there been 
suitable fire ap tus available to combat the 
flames in their incipiency. We are all familiar 
with the statement so frequently made in connec- 
tion with such conflagrations, ‘‘ there was no Fire 
Department available.” Every municipal govern- 
ment is morally bound to give proper protection to 
the property of its citizens. It is for this that 
taxes are levied and _- and if necessary tire pro- 
tection is omitted, the authorities in power are 
derelict in the duty they owe to their fellow citi- 
zens. A person who invests his capital in business, 
and puts forth his talents and energies for the de- 
velopment of the city or village in which he lives, 
erecting buildings for business and residence pur- 
poses, is entitled to reasonable protection for his 
person and his property. It is amazing, however, 
to see how much capital is recklessly invested in 
this country where no protection whatever is pro- 
vided against fire. Such recklessness is character- 
istic of our le, and it is also a luxury, the 
indulgence of which costs the country fully one- 
seventh of its earnings every year. 

y communities refuse to purchase fire ap- 
paratus because they have not the means to pay for 
it, and individuals protest against being taxed for 
it. Every public improvement judiciously made 
isa good investment for any municipality that 


'makes it. The greater the comforts and conveni- 
| ences afforded by a city or village the greater in- 


ducement to strangers to become residents. Water- 
works and fire apparatus are public works that no 
community can afford t6 do without. Properly 
managed, they become a source of profit rather 
than expense. Adequate fire on is an in- 
ducement for capitalists to invest in building en- 
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terprises, and also lessens the cost of insurance. 

The direct taxation which property owners pay, in 

the way of premiums to insurance companies, is 

reduced when a proper Fire Department is estab- 

lished, and if a good water supply is added, the 

rates are still further reduced. Insurance com- 

panies always encourage these public enterprises, 

for, while they reduce the amount of premiums 

which they receive, they also reduce the firehazard : 
to an extent that more than compensates for the 

loss of premiums. The insurance companies say 

to communities ‘‘ make your risks as safe as you 

can; we charge for the hazard as we find it.” It 

is, therefore, essentially for the interest of every 
taxpayer that adequate fire protection be provided 

to secure him from excessive taxation by the in- 

surance companies. 

As we remarked above, there are hundreds of 
growing and promising cities and villages in the 
country that have no proper means for protecting 
the property of citizens from destruction by fire. 
It would be economy for these communities to bor- 
row money sufficient to properly equip themselves 
with water-works and fire apparatus. Insurance 
companies would cheerfully take their bonds and 
advance them the money needed. Many of the 
companies are at a loss to secure profitable invest- 
ments for their money, and, as a consequence, are 
obliged to take government bonds, which only pay 
four per cent interest. These companies would be 
glad to take city bonds bearing six per cent in- 
terest if the cities would invest the amount in fire 
apparatus or in securing a water supply. They 
would be killing two birds with one stone—reduc- 
ing the fire hazard on their risks, and securing 
better returns for their money. In some states the 
laws relating to insurance companies prohibit 
them from loaning money on securities of this kind, 
but we have no doubt but special legislation would 
overcome this difficulty. ve fact stands that the 
companies have money which they would be glad 
toadvance for this purpose, and there are many 
places that need the fireapparatus. If a determined 
effort were made to accommodate these two facts to 
each other, we do not doubt but all } restraints 
would be overcome. The cities or villages which 
adopt this course—issue bonds for the purpose of 
providing adequate fire protection—will meet with 
the hearty co-operation of the insurance companies 
in disposing of them. —Fireman’s Journal. 
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THE RIVER AND HARBOR APPROPRIATION. 





The amount appropriated by the River and Har- 
bor Appropriation bill for the current fiscal year 
was over $9,500,000. This amount has been placed 
to the credit of the War Department, and it is 
proposed to spend the entire sum in making the 
improvements authorized by said act.- An ex- 
amination of the bill shows that provision was 
made for the expenditure of the public money in 
thirty-six States and three Territories, including 
the District of Columbia. Nevada and Colorado 
are the only States which do not receive direct 
pecuniary aid. The States which were represented 
on the Committee of Commerce, which prepared 
and reported the bill, were: Texas, New York, New 
Jersey, West Virginia, 


Louisiana, Virginia, Wisconsin, Missouri, Ten- 


nessee, Connecticut, Illinois, Ohio and Massachu- 
setts, and they get in the aggregate the sum of 


$3,645,000, or more than one-third of the whole 
amount. The sums oe gr for Ohio, Tennes 
see, Kentucky, West Virginia, Indiana and Illinois 
are as follows: Ohio—harbors of Cleveland, $100,- 
000; Cincinnati, $50,000; Toledo, $20,000; Port 
Clinton, $10,000; Ashtabula, $9,000; Sandusky City, 
$10,000; es River, $30,000; total $222,000. 
Tennessee—Cumberland River, $70,000; Mississippi 
at Memphis, $37,000; Tennessee River, $11,000; 
Hiawassee River, $2,000; total $121,000. Kentucky 
—Kentucky River, $100,000; Big Sandy River, 
$12,000; total, $112,000. West Virginia—Great 
Kanawha, $150,900: Little Kanawha, $18,000; Mon- 
nongahela, $12.000; Elk, $5,000; Guyandotte, $10,- 
000; total, $186,000, Indiana—Michigan City har- 
bor, $40,000; White River, $25,000; Wabash River, 
$20,000; total, $85,000. 
Chicago, $75,000; Galena, $12,000; Calumet, 
$12,000, Illinois River, $40,000; Mississippi at 
Quincy, $20,000; Rock Isiand Rapids, $6,000; total, 
eg Besides the above the States getting the 

eaviest amounts are New York, $518,000; Penn- 
sylvania, $367,000; ae $230,000; Alabama, 
$380,000; Texas, $266,000; Louisiana, $655,00; Mich- 
igan, $548,000; Wisconsin, $262.000. There are 
also appropriated and not credited to any particu- 
lar State, $150,000 for the improvement of the Ohio 
River, $465,000 for the Mississippi River, and $90.,- 
for the Missouri River. It has n the practice 
heretofore to expend the money appropriated only 
at those points where in the judgment of the Presi- 
dent the necessities of trade and commerce te- 
quired such expenditures to be made. The money 
unexpended was covered into the Treasury; but in 


Maryland, Kentucky, | 


‘ Ilinois—Harbors of | 
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regard to this bill it has been determined to spend 
it all within the current fiscal year. 
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ROAD ROLLERS.* 





(For Hlustrations see pages 252 and 253.) 


As far as known to the writer, the four rollers 
here described are the only ones in the market; they 
all run with equal facility with either end for- 
ward. 

The Gellerat roller consists essentially of a loco- 
motive boiler, supported on a frame which is car- 
ried on two cast-iron rollers, each 3 feet 11 inches 
in diameter, and 4 feet 7 inches long for the 15-ton 
rollers, and 4 feet 9 inchesin diameter and 6 feet 
long for the 30-ton rollers. Their peculiarity is that 
each roller is a driving wheel, and bears half the 
weight of the machine, which is guided by a hand 
wheel working from the foot-board into a bevel 
gear S, fig. 2, which works the right and left hand 
screws, R R, throwing the axes of the rollers into 
radial positions ; the other, or driving end, of each 
axle, is stationary, with a spherical bearing—, 
figs. 1 and 2. 

The Lindelof roller has an upright boiler and two 
vertical cylinders that actuate a beveled gear, 
which works into a gear bolted unto the driving 
wheel, the thread of which is a 1-inch plate of 
wrought iron; the driving roller bears two-thirds 
of the weight of the machine. Both 10 and 15- 
ton rollers are built; for the 10 ton, of 2,000 pounds 
each, the driving roller is 6 feet, and the steering 
roller 5 feet, long, giving a weight on the driving 
roller per inch run of 185 pounds, 

The Ross roller is a combined road roller and 
rammer. Only one size is built, weighing 44,000 
pounds. The boiler is vertical and the rams, any 
or all of which can be used or not, are actuated by 
cams. The length of the driving roller is 6 feet in 
all, with a space in the middle of 8 inches for the 
driving chain. The steering roller is 30 inches 
long. Four-fifths of the entire weight is carried 
by the driving wheel, giving a compressive force 
per inch run of 550 pounds. It is claimed that the 
traction is sufficient to allow it to mount grades of 
20 feet per 100. Maximum speed, 5 miles per hour. 

The rams, five in number, are said to give an 
effective blow of 7,000 pounds each; they are of 
no use in compressing and puddling trap, but are 
efficient with limestone, and must be efficacious 
for rubble foundations. The frame is utilized as a 
water tank, and the driving roller can be heated 
by steam for rolling mastics, etc. 

The Aveling & Porter roller which is extensively 
used in this country, bas been improved in several 
particulars, and is believed to be the only roller 

now in the market that is run ard fired by one 
man. 

As now manufactured, the outsi le whee!s are the 
driving wheels, the steering wheels covering the 
space between them. The boiler is horizontal and | 
multitubular ; the single steam jacketed cylinder 
is on top of the boiler, and runs a fly-wheel which | 
by the aid of gearing drives the roller at a spect of | 
eam 2 miles per hour. The driving wheels Ifive | 
holes in their treads in which spikes may be placed | 
for tearing up the road-bed before remetaling, and | 
| the fly wheel makes the roller available as a sta- 
_ tionary engine to run a stone-breaker. 

Four sizes are manufactured, viz., 8, 10, 15 and 
/20 tons in weight. Two-thirds of the weight is 
' carried on the driving wheels, which have a width 
|of 2 feet 2 inches for the 20-ton roller, giving a 
weight per inch runof 574 pounds ; the width of 
|driving wheel on the 15-ton roller is 1 foot 10 
| inches, giving a weight = inch of 509 pounds. 
| The roller is fitted with a friction brake. 
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THE NEWARK WATER-WORKS. 








The city of Newark, in Essex County, N. J., 
nine miles from -New York, is the largest manu- 
facturing and commercial inland town in the At- 
lantic States. It is the seventh city in the rank of 

| population east of the Alleghanies, and the thir- 
teenth in the United States. 

It was incorporated as a city in 1826, and its 
| growth has been very uniform since that time. 


| The population at intervals of five years has been 
as follows: 


| 18268........ 8,017 | 1845......... 25,433 | 1865........ 87,428 
| 1830........ 5 NGG... cesses 38,894 | 1870... .... 105,542 
1835. ....... 18.201 | 1855......... 53,500 | 1875........ 123,310 
1840... ... 17,202 | 1860 ........71,941 | 1878... .... 137,177 


The population in 1878 is estimated from the 
school census, 

The area included within the present city limits 
is about 11,460 acres, or 17.91 square miles. 

Of this, 3,920 acres are at the salt-marsh level 
along the Passaic River, and are rendered habitable 
only by filling in. Of the remaining 7,520 acres, 
3,280 are less than 50 feet above the river, 1180 are 


* Appendix No. 3 of E 'P. North's paper on Construction 


i and Maintenance of Roads, 
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between 50 and 100 feet, 1880 are between 100 and 
150 feet, 850 are between 150 and 200 feet and 330 
are between 200 and 225 feet above the river. There 
are 160 miles of improved streets, 40 miles of which 
are paved. The question of a aay seems 


to have been considered at an early day in the 
history of Newark. On Nov. 17, 1800, the New 


Jersey Legislature passed an act to incorporate 
the Newark Aqueduct Company, *‘ for the purpose 
of supplying the town of Newark with pure and 
wholesome water.” 

The exact date at which works were 
structed can not easily be ascertained. 

The source of suppl was springs from the old red 
sandstone on the hill-side, about 80 feet above thé 
river. As the demand increased and the supply was 
found insufficient additional springs were from time 
totime taken in, end wells sunk in some places in a 
stratum of sand, and in others into the rock. All 
of these springs were more or less affected by the 
summer droughts and some of them failed en- 
tirely. The works were conducted by the Aque- 
duct Company until the year 1860, when they 
were purchased by thecity of Newark for $150,000. 

The property transferred for this sum consisted 
of nineteen parcels of real estate, amounting in the 
aggregate to about 80 acres, and 17.51 miles of pipe 
and 112 stop-cocks. None of this pipe was over 10 
inches in diameter, and 11.60 miles were of less 
than 4 inches diameter. 

The ¢aily consumption at this time was about 
one million gallons. The springs did not yield 
more than 700,000 gallons per day, and the supply 
was eked out by using water from a_ brook which 
flowed through the reservoir grounds, and also by 
occasional draughts from the Morris Canal, which 
passed near the reservoir. 

George H. Bailey, C. E., was appointed Engineer 
tothe newly-organized Aqueduct Board, and on 
Jan. 31, 1861, presented;an excellent and compre- 
hensive report on his examination of sources of ad- 
ditional supply, and plans and estimates for works 
for obtaining such supply from the Passaic River. 

Examining first the question of increasing the 
supply from wells he reached the conclusion from 
the experience of Newark and other places, that 
‘* this mode of obtaining water is very expensive, 
attended with a great deal of uncertainty, and 
only to be resorted to when other means fail.” 

The introduction of water from distant sources 
by gravity was then considered and the conclusion 
reached that inasmuch as ‘‘in order to avoid the 
expense of pumping water for the city, an ex- 
pense amounting to several millions of dollars 
must be incurred, no further examination of these 
sources is deemed necessary.” 

Of the several pumping schemes examined by 
Mr. Bailey, the one for obtaining water from the 
Passaic River, about three miles above Newark, 
commended itself most to his judgment. 

The plan proposed by him and adopted by the 
Aqueduct Board contemplated taking the water 
into a basin built along the bank of the river, 
by natural filtration through the stratum of sand 
underlying the bed of the river, and thence con- 
ducting it by a covered conduit through the vil- 
lage of Belleville, and pumping it to the high ground 
west of that village : the conduit serving to take 
the water by filtration in the same way as the 

in. 

The breaking out of the rebellion, with the con- 

uent instability of all financial and commercial 
affairs, and the advance in the prices of labor and 
materials, caused the construction of the new works 
to be deferred, and the Board proceeded with such 
extensions and improvements of the old works as 
were imperatively demanded. 


IMPROVEMENT OF OLD WORKS. 


first con- 


The first improvement of the old works was the 


| enlarging and deepening of some of the springs, in 
order, if possible, to increase their yield. No very 
considerable increase was obtained in that way. In 
1862, a new reservoir, east of the canal, was built, 
by cleaning out the old pond and raising and 
strengthening the banks. 

In 1865, a second reservoir was built, adjoining 
the first on the north. The capacity of these 
reservoirs is about twelve million gallons, 
| They were built in that location in order to render 
‘available the whole supply of spring water, and 
'also to make use of such other sources as were 
| then at hand. 

In the fall of 1866it was determined to proceed 
with the construction of the new works. 

The works at the Passaic River consist of the 
settling basins, from which the water is pumped, 
and the conduit connecting the same with the 
river; the engine house, the pumping engines, and 
the tenements, for accomodation of the engineers 
and firemen. 

The basins are two in number, each covering 
about an acre. Into these the water is drawn 
through the conduit, five feet in diameter and 300 
feet long. The basins are sunk nine feet below 
ilow water in the river, and are built with heavy 
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side walls of stone and cut-stone coping. The 
river front is built up with a similar wall, outside 
of which is a dock for unloading coal. The basins 


and front of the grounds are inclosed by a wrought- 
The purpose of these basins is to 


iron fence. 
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gather as much water from springs or by natural 
filtration as possible, and at the same time by 
accumulating a body of water at every flood tide, 
to avoid the necessity of pumping from the river 
at its lowest stage, which would have uired the| 
conduit to enter the river near its bed. 
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for the work, the contract was awarded to Sanford 
& Backus, who immediately commenced work, 
completing the contract in the fall of 1868. 


strata of muck, clay and sand, the sand forming 
eadvan- the bottom of the basins. 
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tage of this is seen in the condition of the water,| The engine house, built between the two basins, 
as compared to that taken direct from the river, it} and communicating with them through the pump 
being much more clear and free from sediment. | well, isof brick, with stone trimmings, It is 50 by 
The basins and river work cost $272,693.37. | 85 feet, with boiler house, 60 by 70 feet. It con- 


In the spring of 1867, after receiving proposals! tains room for four pumping engines, three of 
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which are now in, and the foundations for the 
fourth are built up to seven feet below the main 
floor. The building cost $66,883.91. 

The contract for the engine house was awarded 
to D. W. Crane & Co. in eT te 1867, and by 
them completed in the fall of 1868, 


The basins were excavated through successive 
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The three may easily 


The tenements at Belleville consist of six sub-| 
stantial buildings of brick, and have cost $23,- 
395.52. The total cost of work at the Passaic | 
River, including real estate, was $574,509.08. 

The pump-main is 30 inches in diameter and 
6,000 feet long. It has connected with it four self- 
acting check-valves and one gate, operated by a 
screw. In order to obtain a proper constantly- | 
ascending grade for this main, a considerable depth | 





. . | 

ping engines are direct-acting, com-| of cutting was necessary for most of the length. 
lex engines, two of them nominally of | The cost of the pump-main, including right of 
tive million gallons capacity in twenty-four hours, | wav, gate and check-valves, was $88,709.17. 

and one of eight milbons. 
be run to twenty millions. water, 20 feet deep, 14,000,000 gallons. 
The engines, with boilers and settings, and all water level is 165 feet above high water in the 
repairs and improvements, have cost $198,305.54. river. 


|awarded in the latter part of 1867. 
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THE ROSS ROLLER 


the kind in the country, and cost, including land, 
$151,140.83. 

The contract for building this reservoir was 
But little 
work was done on it that year, and the whole of 
the following year being very wet, the work was 
very much delayed, and it was finished ready for 
water in the fall of 1869. 


ROLLER. | 
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with interior and exterior slopes of 14, to 1. The 
top of the overflow pipe is 1671, feet above high 
water in the Passaic River. 
The receiving reservoir contains, when full with covered with a stone wall, dressed in square b 
The high- one foot in depth, laid in cement. 
to within two feet of the high-water line, from 
It is one of the most substantial works of which point a stone wall, laid in regular courses, 


The interior “— is 
ocks 
This wall rises 






with a batter of one inch to the foot, extends to 
the height of two feet above the top of the bank, 
and is covered with a cut-stone coping 12 inches 
thick and 2 feet wide. 

The top of theembankment is twenty feet wide, 
and the outer slope neatly turfed. The reservoir 
is approached by a carnage road leading to and 


| extending around the top of the bank. 
This reservoir is 225 by 350 feet on the bottom, | 


The bottom of the reservoir is covered with hy- 
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daulic cement concrete, one foot thick, laid with 
the surface descending toward the centre of the 
reservoir, from which a drain and twelve-inch 
pipe, passing under the embankment near the 


northeast corner, gives the means of drawing the: 


water entirely out of the reservoir. 

A screen tower in the reservoir at the southeast 
corner, approached by a wrought-iron foot bridge 
from the top of the bank, is provided with copper 
wire screens and a neat and substantial gate-house 
of brick and stone stands outside of the embank- 
ment at the same corner. 

Two 80-inch pipes are laid through the embank- 
ment, both on the influent and effluent sides, one 
only being used at present, the other serving for 
future extensions. The pump-main is continued 
from the stand-pipe in the centre of the reservoir 
along the bottom, is carried through the embank- 
ment and connected with the supply-main in the 
gate house, By this means the water can be 
pumped through the reservoir without discharg- 
ing into it, and supplied direct to the city. This 
mode of supply can be used whenever it is neces- 
ary todraw the reservoir down for cleaning or 
other purpose. 

The supply main, 24 inches in diameter, which 
conducts the water from the receiving reservoir to 
the reservoir in Newark, has cost $151,271.83, and, 
including land, $152,882.52. Its length is 19,132 
feet. 

The head of water originally supplying the city 
was 76 feet; this was increased to 87 feet by the 
construction of the reservoirs in town. 
is insufficient to reach the part of the city above 
High street. 


CITY DISTRIBUTION, 


During 1871 the Board considered the propriety | 


of constructing a new distributing reservoir, and 
for the following reasons decided to proceed with 
the work: 


First. The old reservoirs were constructed with- | 


out any idea of permanency, and as cheaply as 
possible, and needed cleansing. 


Second. They were at too low a level to properly 


supply the lower level of the city. 

Third. They occupied a considerable tract of 
land, so as to seriously interfere with the improve- 
ment of adjoining land belonging to the city, and 
prevent the proper grading and drainage of pro- 
jected streets in that section of the city. 

The site selected for the new reservoir was on 
Seventh avenue. near Chatham street. The east- 
ern half of the tract had been excavated to a con- 
siderable depth in past years for quarry pu . 
and it was proposed to continue this excavation so 
as to form a circular basin, 400 feet in diameter on 
the bottom and 20 feet deep. 

The reservoir is 26 feet higher than the old one, 
the surface elevation being 114 feet above tide- 
water, and contains about 20,000,000 gallons. Work 
on this was commenced in October, 1871, it was 
ready for the reception of water on the 15th of 


September, 1873, and on the 20th water was let | 


into it. After two weeks, and when the water 


had attained a depth of 1315 feet, it was found to. 


be leaking badly. The water was drawn off, when 


it was discovered that the leakage was through the | 


bottom, the water having apparently worked its 
way through the puddling material. Further ex- 
amination showed the leakage to be due to the un- 
equal settlement of the material forming the bot- 
tom, the rock in some places being three 
feet and in others 20 feet below the bottom of the 
reservoir. This settlement occurred on a line run- 
ning north and south, nearly on the centre line of 
the reservoir, and where the change from the least 
to the greatest depth of earth filling was indicated 
by aperpendicular face in the rock excavation. 
Along this line a crack was opened, and the water, 
passing through it, found an outlet through an old 
drain in use many years ago, for draining the 
quarry which once occupied this site. 

The break was repaired, by removing the old 
drain and the material down to the rock, and re- 
filling the space with concrete and puddling ma- 
terial. Water was let into it in the latter part of 
June, 1874, in order to test the value of what had 
been done. With a depth of ten feet of water it 
was found to be still Sabelaee badly. 
water was drawn off it was apparent that the leak 


occurred precisely on the line between the old, 


work and the new, or just where the repairing left 
off, appearing to indicate the necessity of extend- 
ing the same treatment around the whole east and 
northeast sides. 

The Committee of the Board to whom the mat- 
ter was referred, after considering the subject, re- 
ported a plan for repairing which was to remove 
the whole interior down to the rock, and puddle it 
in with other material. The plan on which the 
work already done had been prosecuted, was to 
make a tight dam around the foot of the slope, 
down to the rock, leaving the rest of the interior 
as it was. 

Litigation ensued as to the responsibility of the 


This head | 


When the’ 
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city or the contractor for the cost of reconstruction. | 

The referee m May, 1875 decided against the city, | 
and the work already done was paid for, and a new 
contract made on the basis of the plan reported by | 
the committee, which had been recommended by 
Messrs. James P. Kirkwood. and John C. Cam 
bell. On Sept. 4, 1877, the repairs were sup- | 
posed to be completed, and the water wasagain let 
in. From that time until the 12th of October the | 
filling was continued until a depth of 16,5, feet was | 
reached and without showing any signs of weak- | 
ness ; but on the morning of the 13th an opening 
was discovered in the slope wall directly cpposite | 
the gate-house, through which the water was run- | 
ning out. The waste-gate was opened and the) 
reservoir drawn down as rapidly as possible. 

Mr. Campbell was, up to June 9, 1877, the Con-| 
suiting Engineer only. At that date a resolution | 
of the Board was adopted “ That all the work on | 
the Low Service Reservoir shall be done hereafter | 
under the examination and direction of John C. | 
Campbell.” 

The following observation on the cause of the 
break and the measures to be adopted for security 
at this point is from a report made by Mr. Camp- 
bell to the Board, Nov. 17, 1877: 

** Upon further examination, made on the 14th 
inst., of that portion df the bank east of the gate- 
house through which the water escaped, and ex- 
amination of the ends exposed on each side, I am | 
of the opinion that the material under the pipes is | 
not - a —— character. sass ttt al al 

‘The plan as pro y Mr. Kirkw an 
myself cried te clearing entirely of the 
| bottom of the reservoir to the oe and under the 
| bank sufficient width to allow of 15 feet at the bot- 
'tom,under the slope wall. A puddle wall of 20 
feet in width to be carried around the whole reser- 
voir from the rock to the level of the bottom. I 
| find this was not done around the gate-house, the 
excavation having been carried down to the rock 
and the puddle = in, extending back only three 
feet from the first pier, which almost joins the 
| gate-house. This pier being on the rock, no settle- 





| ment could occur, while the pipes east of this wall 
| rested on puddle, which again rested, as I am now 
informed, upon the débris of the quarry. 

‘*Pipes in position under a heavy bank should 

_rest upon a firm and uniform support, and these do 
not. There was great vertical pressure on the pipes 
and weak support under them. 

‘*The material under these pipes should be re- | 
moved to the rock, and a suitable wall built up to 
give a uniform support. 

| ‘*The rock on the north side appears close to the 

pes. 

P ‘*T would recommend that the material under | 
| the pipes be removed, and a wall of concrete be 
| placed under them, extending to the rock on the 
| north side, and a wing or wings thrown out on the 

| south side, extending south under the embank- 

|ment, asa cut-off, and above, the bank re-made 

with puddle. 

‘‘The original construction at this point was 
faulty, and I see no way to repair it more economi- 
cally than with the concrete. I had understood 

that the pipes rested on puddle and wall extending 
to the rock, and bad no reason to think otherwise, 
not having seen the work on that part of the reser- 
| voir while in a. 
| ‘*Itis evident that a settlement took place east 
‘of the first wall, thus loosening the joints (the 
| pipes having short hubs), a s leak commenc- 
ing has gradually saturated the earth around and 
| under the pipes, causing more settlement, the earth 
| passing through into the débris below, thus leav- 
| ing no support to the thin course of puddle east of 
| the gate-house, which has settled back, opening a 
| nn through —— — —— = the reservoir 
forced its way and gradually opened a passage.’ 
| The repairs were again proceeded with on Mr. 
/Campbell’s recommendations, and on July 19, 
| 1878, the water was again let in gradually. In 
November, the depth of water having reached 
|171g feet, indications of a leak appeared. On 
\drawing off the water a few small holes 
|were found in the bottom, which were re- 
paired and water again let in on Dec. 22, 1878. 
Early in February, 1879, when a depth of 16 
feet of water had been attained, the leaks i 
broke out and a considerable section of the slope 
wall caved in, the earth behind it having been 
‘again washed out th h the quarry débris which 
forms the rear of the embankment. The repairs to 
this have been completed, and the reservoir is again 
filling. 

For supplying the high service of the city, there 
isa Worthington compound engine of 3,000,000 of | 
gallons per day capacity, erected in 1876. Previous | 
to that time the supply was furnished by two high- | 
pressure engines of about 2,000,000 capacity 

The high-service engine-house, occupied by the | 
new engine, is a handsome structure of brick and | 

stone, the main building 40 feet square and boiler | 


house 27 by 41 feet. The cost was $28,246.84, The | svstem. 
thereof. 


' engines cost $33,463.65, 
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The water from the supply-main is discharged 
into a wellin the engine-house, from which the 
engine draws it, and the surplus discha through 
an overflow-pipe into the pipes of the lower level, 
or into the low-service reservoir when it is com- 


p- pleted. The overflow of the pump-well is 114 feet 


above tide-water. The feed-pipe discharges under 
a head of 50 feet. The high-water level of the 
erie reservoir is 225 feet above tide-water. 

he engine is designed to deliver the water 
thirty-five feet higher than this; either over the 
top of a stand-pipe of this height or through a con- 
tracted opening which will accumulate the pres- 
sure on the pipes to‘an equivalent amount. 

The high-service reservoir has a bottom surface 
of 200 by 248 feet, and, when filled to a depth of 18 
feet, holds eight millions of gallons. It was first 
filled in September, 1871. In 1873 the engineer re- 
ported that it had shown signs of leakage ever 
since it had been in use. 

On the morning of the 20th of November, 1875, 
a leak was discovered in the north bank of the 
high-service reservoir, directly over the influent 
pipe. The water was drawn down about ten feet, 
at which depth the leak entirely ceased, and as it 
was not practicable to make the repairs in the 
winter the water was kept at that level until the 
following summer, when the repairs were made, 
and it has since remained in good condition. 

[TO BE CONTINUED. ] 
eh ee 
MECHANIAL ENGINEERING. 

In Oakland, Cal., they are building what they 
call the largest ferry-boat in the world. Her 
dimensions are: Length, 424 feet; height in cen- 
tre, 18 feet 5 inches; width over guards, 116 feet. 
She is a double-ender and has four rudders at each 
end. Each wheel is run independently by a 

rate engine. There is a great country out 
est. 

Messrs. CuRRIER & Sons, of Newark, N. J., have 
just completed and shipped to the mines of the 
Southern Nevada Mining Company a smelting 
furnace claimed to be the most complete ever 
built. Itis a blast-furnace with new improve- 
ments, and of a capacity of forty tons per day. 
ee has also been shipped by the company 
to be used at its mines for refining bullion. 

THE Fernandina (Fla.) Mirror reports that the 
machinery lately brought to that place by Prof. 
Loomis for the pre tion of metto fibre is 
working satisfactori ue and that the experiment is 
an assured success. The stalks of the scrub pal- 
metto are used. It is said that the fibre is likely 
to prove useful for cordage, paper, tubs, pails, 





| flour barrels, boats, powder kegs and no end of 


other articles of general use. 


PREVENTION OF BOILER EXPLOSIONS.—Stephen 
Parsons, a practical machinist of fifty years’ ex- 
perience at boiler and engine-building, who resides 
in Des Moines, Ia., gives a simple method to pre- 
vent the explosion of steam boilers: Insert a small 
pipe, one-quarter inch in size for a large boiler, in 
which put a stop-cock at any point on the top of 
the boiler. Whenever the engine is to be stopped 
for any length of time, open the valve in the small 

ipe, which will prevent the water in the boiler 
oming semi-vaporized, which frequently causes 
explosion upon starting the engine. To prevent 
explosions froin low water, draw the fire ; if the 
engine is running, let it run; if at rest, don’t start 
it. but draw the fire. This, of course, does nota 
ply to defective or weak spots in boilers. While 
an engineer may object to this little escape-pipe. 
because it will let off steam while he goes to din- 
ner, it is certainly better than to lose his head 
when he starts his engine, the steam in the boiler 
having been at “‘ blow-off” point for an hour. 





GENERAL INTELLIGENCE. 
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GAS AND WATER. 


The Salem (Mass.) Water-Works pumped 70,182,450 
gallons of water in July. “ 


The Holly Manufacturing Co., Lockport, N. Y., pays 
out $1,400 per week in wages. 7 _ 


Greensburgh, Pa., is once more stirred to the depths 
on the water-works subject. The attack comes on after 
every big fire. 


The Mayor of Boston will soon call a special meeting 


of the Common Council to devise measures for purifying 


the water of the Mystic River. 


Work on the Marblehead (Mass.) Water-works, is key. 
gressing satisfactorily, but there is a probability that 
—_ money will have tobe appropriaied for their com- 
pletion. 


St. Louis, Gratiot County, Mich., is to have water- 
works, for of tre protection, upon the Holly 
town will be to pay the expense 
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The city of Omaha, Neb., is et now agitated over 
the subject of water-works, and the council and citizens 
of that place have been considering which is the best 
system for them to adopt. 


The Boston Machine Company has just completed 
several 48 in., 36 in., 30 in. and 20 in. water gates for 
the Louisville Water Company, Louisville, Ky., and 
is building several 18 in., 20 in., 30 in. and 36 in. gates 
for the New Orleans Water-Works Company, New Or- 
leans, La. 


It is stated that arrangements are in progress, and 
will shortly be completed, for lighting the entire Capitol 
at Washington with electric lamps of late invention. 
The apparatus is now being put in the building, and it 
is contemplated to place upon the summit of the dome 
very strong lights, with a view of experimenting in re- 
gard to hghting extended areas of a city from clevated 
points. 


Pittsburgh will advertise next week for water-pipe, 
and laying the same. The proposals will be found in 
the Commercial Gazette and other Pittsburgh papers, 
probably, and are to be opened on the 18th inst. In- 
terested parties will therefore send for those papers, as 
it will be useless to publish them in ENGINEERING NEws 
next week, and at this writing they have not reached 
our office. 


A gentleman by the name of Hanchett, representing 
a Boston firm, is engaged in canvassing the prospects at 
Saugerties, N. Y., for water-works. He proposes to put 
in the works at the firm’s expense for a stated rental 
r hydrant, and then to supply private and public 
uildings for a sum to be agreed upon hereafter. The 
project is looked upon with some favor, but the great 
difficulty is to get water. 


A correspondent of the Pittsburgh Commercial Ga- 
zette, Aug. 1, says of the water of Sewickley, Pa.: ‘It 
is simply dreadful, the smallest quantity emitting a 
most horrible stench, and the taste is sufficient to nause- 


ate the strongest stomach. Each day the sickness in the | 


village increases, many cases of t 
having developed in the last few days. Many will won- 
der why the water isso bad. It is simply use the 
reservoir has not been cleaned for several years, be- 
cause there is no additional compartment for extra su 

ply or stand = from which to pump directly into the 
mains, or in fact anything that would afford a tempor- 
ary supply while the basin is being cleansed. 


oid and dysentery 


hat 


will be necessary to do is to stop the entire supply for a | 


week or so, until the filth is removed from the reservoir. 


Colonel Nelson W. Green, patentee of the American | 


driven wells, has made « proposition of considerable im- 
portance to the Amherst (Mass.) Water Supply Com- 


mittee concerning the introduction of water into the | 
of driven wells, | 


town. He offers to put in two gangs 
with pumps, engines, boilers, a $1, pump-house, and 
one mile of 12-inch street main, for $19,250. This water 
will, of course, be undisputably pure, and it shall be suf- 
ficient for all the town’s domestic purposes, and for an 
efficient fire service, a head of wae baa guaranteed 
15 feet higher than the college tower. Colonel Green 
will keep the construction in repair for three years, and 
he will, moreover, for the annua! interest of 6 per cent. 
on the difference between the $19,250 and $40,000, the 
estimated cost of the proposed works by the gravity 
system, or for $1,250 a year, keep the pumping appar- 


atus in repair for three years, and operate it continuously | 


for the same period. 


One attraction which Titusville has above almost 
every other city in the Union, is its well. This was 
discovered a few years since about five miles from the 
city, where oil wells were being bored. When opened, 
its contents burst forth with a loud, roaring sound, 
which greatly alarmed people li at a distance of ten 
miles. After a time it was found that the gas could be 
utilized for fuel, and it is now conveyed in pipes to the 
city where houses are supplied, as with ordinary gas. 
Its light is usually too unsteady for el pur- 

. but when introduced aie filled with 
locks or logs of iron, to simulate or wood, it gives 
forth a delightful, cheering blaze and an amount of heat 
sufficient for ordinary cold weather. In the midst 
of winter, however, a small quantity of coal 
or wood must be used with it, as the supply 
is not equal to the demand. Its superiority 
over all other methods of heating is evident. 
There is no smoke, dust or ashes as with coal and wood, 
and you have a bright, beautiful flame which gives a 
cheerful light to the room, with none of the disadvan- 
tages of steam. Then you have no kindling to supply, 
and you need waste no time on a frosty morning in 
building a fire and waiting to see whether it will burn 
or not. It does burn, every time. Yow have only to 
throw a well-lighted match in the grate, above one of 
the jets, turn the valve which controls the of 
the gas, and in an instant your fire is burning, and is 
geod far all day without the slightest possibility of goin, 
out or any accident to anything connected with it. It 
is introduced in ranges, and used for cooking with great 
advantage, and sometimes supplies furnaces by which 
whole houses are heated. Al ther, one cannot hel 
wondering why sucha delightful, labor-saving, economi- 
cal fuel could not have been scattered all over the coun- 
try, and in such abundance that no one need fail to en- 
joy it. Such a dispensation would add years to the life 
of many a housekeeper, perplexed over the ms of 
n wood anda “salted” coal, and the of the 
amily would have no anxiety as to the bills for wood, 
coal and kindling, and make no extra provision for 
winter supplies. 


ical 
BRIDGES. 
The town of Bridgewater, ia Windsor County, Vt., 
has 75 bridges within its borders. 


Bids for the construction of the bridge across 
Lansingburg a 


the 
Hudson River between and ve 


Cohoes ha 
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all been received by the directors. There is consider 
able competition, eight bids having been submitted. 


The Baltimore Bridge Co., C. Shaler Smith. President 
and Chief Engineer, has completed a contract with the 
Gulf, Colorado and Santa Fe Railway Company for the 
erection of a bridge over the Brazos River, consisting of 
three spans : one span cf 260 feet, and two spans of 160 
feet each. 


The Smith Bridge Co., of Toledo, O., since July 1 has 
taken orders for 56 iron and combination bridges. Of 
these, 31 are for the extension of the Cleveland, Tuscar- 
awas Valley & Wheeling road to Wheeling, and the rest 
are highway bridges for counties and towns in Ohio and 
Indiana. 


The Ohio Bridge & Iron Works, formerly at Lancas 
ter, O., are putting up new shops at Urbana, O. They 
have contracts on hand for a railroad bridge for the 
Cincinnati, Sandusky & Cleveland road, several high- 
way bridges, and the iron-work for a new court-house 
at Urbana. 


A new bridge is to be built across the Shenandoah 
River at Harper’s Ferry, Va. It will be a Howe truss, 
612 ft. long in four spans. The contract for the super- 
structure has been let to the King Bridge Co., of Cleve- 
land, O.; for the masonry, two abutments and three 
piers, to Samuel Waiton, of Charlestown, W. Va. 


The Clinton Bridge Company, of Clinton, Ia., is 
building one of its iron truss bridges over the Minnes 
ota River, at Shakopee, Minn., and at present is erect- 
ing the draw-span of nearly two hundred feet, the first 
span being already in place. The bridge will be com- 
posed of three separate spans, the center one being the 
draw, and will cost $20,000 payable in twenty years, 
with interest at 8 per cent. 


Lonpvon, Aug. 5.—A Paris despatch says Venard de 
Sainte Anne, the originator of the project for bridging 
the English Channel, promises to commence operations 
without delay. He estimates it will require seven 
months for the experiment, and a million francs will 
pay the preliminary expenses. To raise funds he has 
aid a project before the French and Belgian Chambers 
of Commerce, and 84 of these have already expressed 
themselves in favor of the project. He will visit England 
shortly to lay the matter before the English Govern- 
ment. Tospan deep water he has recourse to the tubu 
lar system. 


The wrought iron bands to which are to be linked the 
suspender ropes that will hold the roadway of the East 
River Bridge are being rapidly placed in position around 
| the cables. The workmen sit in a small buggy lashed to 
|a cable, and pull themselves along as they need to 
move. The bands are in two pieces, which fit snugly 
around the cable, and are fastened together by nuts and 
screws. The work of placing them will be concluded by 

the end of this week. The suspender ropes are ail cut 
to the proper length, and are ready to be attached, but 
as they would only dangle in the air if putin position 
| now, they will not be fixed to the bands until the super- 
structure is begun. The stone work is being pushed 
forward. Three arches of the approach have been 
turned in granite, facing Main street, and the work is 
now getting close to the old St. Ann’s Church, which 
will be the next building to be demolished. 


The Marion (Ind.) Court House has cost $1,422,372. 
| The county has just awarded contracts for bridges to the 
amount of $22,494. Bids were received from fourteen 
competitors, with the following result: The White 
River bridge, 462 ft. long, on the line between Perry 
and Decatur townships, to A. M. Kennedy & Son, of 
Rushville, Ind., for $8,190; the Fall Creek bridge, on 
the Meridian street extension, to the Cleveland Brid 
& Iron Company, of Cleveland, O., for $3,720; the 
Pleasant Run bridge, on English avenue, also to the 
Cleveland company, for $710. The first named will be 
of wood, and the others of iron. The contracts were 
| signed on the Ist, and the work of construction entered 
| upon at once. These contracts are considered the best 
| made in the county for many years. 
| themselves are to be first class in every icular, 
' and will cost only about half the amount paid for simi- 
lar work eight or ten years ago. 
| 
| The immense height of the towers for the support of 
| the Forth bridge has created some surprise, and no won- 
| der, when it is taken into account that when completed 
| they will be oS buildings of any kind in the 
| world. Science, will, therefore, wait with some anxiety 
| their mag trae The height of the towers on the island 
|of Inch Garvie, midway between South and North 
| Queensferry, will be 560 eet, to support a bridge 150 feet 
|above high-water mark, but the reason for this great 
| altitude is that in the generality of s nsion bridges 
| the towers are built on the land on either side of the 
span, and were this the case in the Forth Lridge, towers 
| of 150 feet less height, or 430 feet, would be sufficient; 
| but this is impossible from the great length of the bridge. 
| It seems that, by natural laws there is a liwit to every- 
thing on this earth—that is, that man can go a certain 


| length, and no further, as, for instance, in telescopes, 
| nothing larger than Lord > having been perfected 
for many years. In reference to buildi a corre- 


spondent the other day quoted St. Rollox stalk, 430 feet 
high. St. Paul's ca is about 460 feet to top 
of the dome, St. Peter's at Rome 480 feet, the 
prmennite of Egypt, at least the great pyramid, is 180 
eet at present in its imperfect state, but by calculation 
would reach 500 feetin height when finished. When it 
is remembered that this structure only reaches this 
| height with a base of about 26 acres,it will be a difficult 
matter to raise the Forth bridge towers to 560 feet with 
|asmall base. These towers _ to ae: Sees <a 
| masonry to a certaim height, then groups of iron 
| girded together in layers ahem 


pillars The Niagara 
fer seg has one Jarge span of 821 feet; the 
| railway track ye the water is 245 feet, or 95 feet 


nO 


r 
dd 


higher than the Forth bridge ; the tewers are only 60 
feet high, being built on either side of the shore. The 
Allegheny bridge bastwo large spans of 344 feet each, 
and the towers are 45 feet high. The Covington and 
Cincinnati bridge has a span of 1,057 feet; its height 
above low water is 1083 feet, and the towers 230 feet 
high. The bridge seems to give the best proportion to 
the Forth bridge, which is 1,680 feet for two spans, 150 
high, and towers of 560 feet. Those we mentioned are 
finished and in working order; and we may mention also 
the East River brid:e, connecting New York to Brook 
lyn. The towers of this bridge are also built upon the 
land, and are 278 feet high. The single span is 1,505 
feet long, or only 85 feet less than the Forth bridge, 
while the total length is 5,089 feet. There is, therefore, 
no doubt that the Forth bridge, when completed, will be 
an engineering triumph. 
or 


RAILROADS. 


The new railroad bridge across the Des Moines River 
at Ottumwa, la., will be completed this week 


The surveyors are at work between Palatka and Gaines 
ville, Fla., on the route of the proposed railroad 


The name of a new corporation is the Lake Erie & 
Western railway, with termini at Sandusky, O., and In 
dianapolis. The capital stock is 83,000,000 


Engineers are engaged in surveying a route for a rail- 
road from Orbisonia, Huntingdon County, Pa., to Fort 
Littleton, Fulton County, a distance of fourteen miles. 


The Pennsylvania Company are going to build an ele 
vated road on Filbert street, Philadelphia, at a cost of 
$2,000,000. The grade will be seventeen feet above the 
street. 


The extension of the New York & New England R. & 
to Brewster's on the Harlem road will be delayed by 
the inability of the company to obtain a passage through 
Danbury, Conn. 


The English railroads show a decrease in their earn 
ings for 1879, as compared with the preceding year, of 
£662,100, equal to 3.15 percent. The United States 
roads show an increase of 972,560, or 3.2 per cent. 


All who were awarded contracts for building the Ohio 
& West Virginia Railroad are energetically pushing the 
work. The tunnel in the vicimity of McArthur is the 
only thing that will prevent the road from being in run 
ning order this fall. 

A railroad company has been incorporated to con 
struct a railroad from Gainesville to Pilatka, Fla., 40 
miles in length, and to establish a line of steamers on 


the St. John’s River in connection with it. John Var: 
num, U. S. Receiver, is President. 


Railroad enterprise is waking up the Pueblos and 
people of Venezueia from their terpor, which is gener 
ally stirred only by the cry of revolution. In the State 
of Carabobo a large railroad work is projected, and en 
gineers and a large amount of material are on hand. 


The contract for trestling the George's Creek and Cum 
berland Railroad in Maryland has been awarded to R 
F. Hawkins & Co., of Springfield, whose bid was $5,000 
less than any other bid. There is about 0,000 feet of 
trestling, and the cost will be between $45,000 and 
250,000. 


The termination of the Lake George & Lake 
railroad, at Fort Butler, opposite Volusia, Fla., 
named Astoria, in compliment to William Astor, on 
| whose grant it is located. There is $150,000 on hand 
with which to work, and it will probably be ready for 
work by fall. 


Eustis 
will be 


The surveys of the Massachusetts Central Railroad 
have been completed from Amherst to Deerfield, and 
the distance is 13 miles, very straight, with easy grades 
and light work. The distance from Boston to West 
Deerfield is 104 miles, some 5 or 6 miles less than over 
the Fitchburg & Tunnel route. 


The trustees of the Cincinnati Southern railway have 
contracted for the building of fifteen locomotives, ten 
first-class passenger coaches, and about six hundred 
freight, flat and coal cars. All the above are to be de 

| livered on the road by the Ist of December, in anticipa 
tion of its completion to Chattanooga by New Year's day 
The contract amounts to over $500,000. ’ 


The structures | 


W. 8. Norwood informs us that at Titusville such a 
track, to be lain between this place and there, has been 
spoken of with some favor. It seems to us that such a 

| road would be perfectly adapted to the logging business 
which will sooner or later grow up on the coast, but that 

| a road better fitted to accommodate the traveling public 
is warranted between this and Titusville. ~Plorida 
Paper. 


Civil Engineers have started from the eastern termi- 
nus of the Pittsburgh & Lake Erie Railroad at Pitts 
| burgh to survey a route to connect the road and the Read 
ing Railroad, ator near Harrisburg. They arrived at 
Chambersburg on Wednesday, and it is intended to use 
the road-bed of the Harrisburg & Potomac Railroad 
from Chambersburg to Harrisburg. 


A Toledo paper, speaking of the progress in narrow 
‘gauge railway building, says: ‘“‘It is among the possi 
vilities of the next ten years for every farm in Ohio to 
have a road, a crossing and astation. The cost of buiid- 
ing and rating narrow gauge roads is being greatly 
dimini That this system may in a great measure 
supersede the main wagon thoroughfares does not 


merely rauk with the possibilities, but it takes a prom- 
inent, place among the probabilities of the near future.” 


Fiom Niobrara the Milwaukee & St. Paul are survey- 
ing a line to the Black Hills up the Niobrara and from 
Firesteel to Fort Pierre, and thence over the conceded 

‘right of way to Deadwood, and still another line to 
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| 
Butte City, and up the White River to the Hills, with | 
the chances in favor of the Niobrara route, for that ex- | 
tension will develop a new and very desirable country | 
in Northern Nebraska, which will pay tribute to the | 
road, while a road across the reservation would not have | 
that advantage. 


The Pennsylvania R. R. Co. is anaes its main | 
line between Downington and Glenloch. For six miles | 
there is a series of sharp curves, two of them being the | 
governing curves on the division. The intention of the | 
company is to build an entirely new line, perfectly | 
straight, in place of the curved portion. This will re- | 
sult in a slight saving of distance and a saving of the | 
wear and tear of rolling stock, estimated to be equiva. | 
lent to hauling 300 cars a day for nothing. This work | 
has been given out in five sections. 


A railway line from Pittston, Pa., to Hawley, through | 
the Moosic leountaine, has been surveyed, and the grad- 
ing commenced. The road, which will be about fifty | 
miles in length, will be built by a party of English capi- | 
talists at an aggregate costof a million —_— es- 
timated cost per mile being about $20,000. The engi- 
neers en in the survey are the same that accom- 
vanied the Collins Brothers to Brazil. Mr. Jamison, of 

*hiladelphia, is the contractor. The road is built in the 
interest of the Erie Railway Co., who will lease it upon 
completion. 


Mr. John Sauls, who has just returned from Tallahassee, 
brings a corroboration of the advantages of a wooden 
railway, constructed after the following manner: Pine 
or other logs are split in halves and laid on the road-bed 
with the flat side up for a track, As a rule, on ordinary 
pine land, nothing more is necessary than to dig up the 
roots so that the log will lay well. Dove-tail the ends 
together, make the top surface smooth, the sand will | 

yuck under the logs and hold them in place, lay the | 
K zs far enough apart for a mule to travel between, and 
the track is completed. The car is kept to the track b 
making the wheels eighteen inches or two feet wide. It 
will be seen that this would hold the car to the track as 
J mg asthe mule kept between the rails, for the same 
reason that a wagon follows in the road-bed. Sucha 
road is in practical operation at Live Oak, and it is 
found that eighteen inches width of wheel gives play 
enough, so that it is impossible for the car to leave the 
track. 





ennchipigienraciee 
RIVERS, HARBORS, ETC. 


The Pope has bestowed his pontifical blessing on De 
Losseps’ canal scheme. Canal stock has not yet been 
affected. 


Captain James Fitzgerald pro to deepen and 
maintain a three feet channel, in addition to present 
depth of water, over the St. Johns River bar, Florida, 
for 3500 a month. 


An engineer, who has recently surveyed the Florida 
Everglades, says they are capable of being drained and 
tat the soil will be admirably adapted for the culture 
of sugar. Their area is 4,701,610 acres. 





Three large dredges are at work deepening the channel 
of the Hudson River between Albany and Troy, under 
the direction of State Engineer Seymour. The dykes 
will be repaired wherever necessary. 





One new light- 
house will also be erected about a mile below the Troy 
ironworks. 


Not WantinG Mucn.—The Florida Canal Company 
wants th» Florida Legislature called in extra session to 
grant a special charter to that company. It is under- 
stood the company wants a right of way a quarter of a 
mile wide on either side of the canal and a gift of a 
million acres of public land. 


There are located in Potter County, Pa., three springs, 
the waters of one of which form the bead of the Alle- 
gheny River, and empty into the Gulf of Mexico; and of 
anotier the head of the Genesee River, emptying into 
the Gulf of St. Lawrence, and of the third, the head 
waters of Pine Creek, which empties into the West Branch 
of the Susquehanna River, and thence runs into Chese- | 
peake Bay. 


A request has been received from Nicaragua that 
Civil Engineer Menocal, United States Navy, be allowed 
to visit that country, and complete, under its auspices, 
the work on certain unfinished portions of the survey of 
the Nicaraguan route for the proposed inter-oceanic 
canal. Mr. Menocal formerly dia the work under that 
government. ‘The request for his aid now has been 
granted by Secretary Thompson, to whom it was re- 
tecred, Mr, Menocal will soon leave this country for 
Nicaragua. 


WASHINGTON, Aug. 2.—Capt. James B. Eads arrived 
here from New York to-night. During the past two 
weeks he has been in New York consulting with capital- | 
ists on the subject of constructing a ship railway across | 
the Isthmus of Panama. It is understood that he can 
s cure means to test the practicability of his scheme if 
he can secure proper authorization to begin the work. 
A bill will be introduced in Congress at the next session 
t> remove the preliminary difficulties in the way of be- 
ginning the work. Capt. Eads’ scheme is to lft ships 
into.a basin mounted upon trucks, and by steam power 
to carry ship and basin upon rails across the Isthmus. 

The Nicaraguan Government has informed this Gov- 
ernment that it is opposed to the Lesseps plan. 

In comphance with the request of the Nicaraguan 
authorities, Civil Engineer Menocal, U. 8. N., has been | 
given leave by the Secretary of the Navy to complete | 
his survey of the Nicaraguan route for a canal across 
the Isthmus. The work was begun some time ago. { 





Colonel 8. 'T. Abert, U.S. A., who is in charge of the 
dredging and other improvements in the channel of the 
Potomac at Washington and Georgetown, has just made | 
his ann.al report of the work accomplished during the 
current year. Atthe present time an area of about 300 


| Hell Gate, shall 


| reef, including Negro Head, as by 


| been 
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acres in the Potomac, near 
flooded and left bare with every tide, and there can be 
no doubt, Colonel Abert says that these flats, 
with the deposits made upon them by the Wash- 
ington sewe seriously affect the health of 


| the city, an * that sanitary as well as com- 


mercial considerations demand the abatement of the 
nuisance which they constitute. To .ttain this end | 
Colonel Abert propenee a plan somewhat different from | 
either of those submitted to the Board of Survey, and | 
one which he considers both effectual and practicable. | 
It is briefly to dredge out the so-called Virginia channel | 
from Easby’s Point to the Arsenal, and use the dredg- | 
ings to reclaim the entire area between that channel and 
the city front, thus leaving one wide deep channel in- 
stead of two comparatively shallow ones, with half-sub- | 
merged flats between them. He estimates the cost of 
the work at $2,500,000, and recommends that it be 
defrayed by annual eS men of $150,000 to 
$200,000 per year until improvement is completed. 


The report of General John Newton, who is in c 
of the river and harbor improvements in and about New 
York City, has been received at the War nt 
for the fiscal year ending June 30, 1879. ith refer- 
ence to Diamond Reef, upon which there has been a vast 
amount of work, General Newton says that it contains 
about one and a half acres, and is covered for the 
greater portion of its surface by a formation of clay, 
gravel, sand and boulders, in a concreted mass, through 
which the bedrock occasionally pro The work has 
not been hitherto regularly conducted. A dril 
scow has been put to work upon the outlying portions o 
the bedrock. It was finally determined to resume opera- 
tions and pursue them steadily until the whole should 
be reduced to a proper level. After ‘“‘ Frying Pan,” in 
ve been removed, the next work will 
be upon ‘‘ Pot Rock,” which will conclude the channel 
reefs enumerated in the original re It is 
first to excavate under the lower portion of the middle 
is operation alone a 
great step toward a radical improvement will have been 
one The amount of rock excavation has been 
small for the past year, owing to the necessity of pur- 
chasing and establishing an entirely new plant, but the 
larger facilities now furnished will insure a quick prog: 
ress. The sum of $2,615,978 will be required for the 
mies of the existing pees. The amount which 
can be effectively used in the fiscal year ending June 
30, 1881, and which is asked for, is $450,000. Gen. 
Newton’s report is accompanied by the reports of sev- 
eral subordinate engineer officers, giving the details of 
- work performed in the vicinity of New York during 
the year. 





——_ ooo -—_—— 
MISCELLANEOUS. 
A new engineer for the St. Gothard tunnel has been 
appointed, vice Favre, deceased. 


The Boston Produce Exchange has adopted the Cental 
system, to go into effect Oct. 1. 


An old carpet in the San Francisco Mint yielded 
$2,400 in bulliona few days ago—the accumulation of 
five years. 


London measures about thirteen miles from east to 
west and nine and a half from north to south, and is 


| set down as containing 30,000 miles of streets, courts 


and lanes. 


THE VELOocITy oF LiGHt.—Prof. Newcomb will con- 
sult Boston scientists with a view of oie ie 
velocity of light. There is an appropriation of $5, to 
be expended in this search. : 


The exploration committee of the Sahara railway has 
recommended the French Government to send out M. 
Sobillet to visit the unexplored regions between paral- 
lels 15 and 25 north latitude. 


Paris, Aug. 2.—The Council-General of the Depart- 
ment of the Seine has passed a vote urging the Govern- 
ment to inquire into the practicability of making a new 


| tunnel in the Simplon Pass. 


Great Britain now pays subsidies for ocean mail ser- 
vice amounting annually to $3,700,000; France over 
$4,500,000; Italy, $1,500,000; Austria, $500,000; Bel- 
gium, $200,000; and the United States Government has 
paid foreign companies in the last few years $3,500,000 
for the same service. 


Lonpon, Aug. 4.—A dispatch from Rome says Gari- 
baldi recommends a scheme for diverting the course of 
the river Po. He would have the river communicate in 
a straight line with Milan, thence by a northerly bend 
with Turin, and by deepening its bed would secure direct 
communication with the sea. 


Edison's telegraphic quadruplex, says the Paris Jour- 
nal des Debats of July 17, is about to be tried on the 
line from Paris to Brussels. This will be the first exper- 
iment withit on the continent of Europe. The system, 
as is known, is the only one that admits of the sending 
on the same line and at the same moment of four differ- 
ent dispatches. 


Property owners in various parts of Chicago have 
ol ing meetings to protest inst the various 
elevated railway schemes which app ied for charters. 
The Railway Age says: They n 


panies, combined, to dig the first hole for an elevated 
railway column. 


Long Bridge is alternately | 


not be alarmed.| The followin 
There is not enough capital invested in the three com- | Council of Des Moines, Ia., on the 
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the discovery of rich mineral veins in the Northern 

Light lake region, on the north shore of Lake Superior. 

It is supposed to be the continuation of the wonderfully 

productive veins on Silver Islet. Three veins were ex- 

posed fourteen feet below the surfacc, and specimens 

caer forty-nine dollars gold and fifty-seven silver per 
mn. 


The swiftést Tailroad trains are run in England, 
according to a German Government report, a of 
50 miles an hour being common between London and 
Dover, London and York, and London and Hastings. 
ree 42 miles an hour on one of the a 
lines. fastest in France and Germany do not often 
exceed 40, and in other European countries 30 is the 
maximum. 


The manufacture of ice by means of chemistry and 
mechanical force is now found to be cheaper than cut- 
ting it from lakes and rivers. With filty unds of 
liquid ammonia and the a mochonboa appli- 
ances there is no further cost except the fuel for driving 
asmall engine. There is no loss of material in the pro- 
cess of freezing, and the ice can be turned out in solid 
blocks for immediate consumption, saving cost of trans- 
portation aud storage. 


The rainfall in London during the first six months of 
the present year exceeded the average by more than 50 | 
per cent., having been 18.49 inches as against an aver- 
age of 11.83 inches. The only instances during the 
past twenty-one years in which the fall of the first half 
of the year has exceeded 15 inc! are 1860, 15.58 
inches ; 1866, 17.09 inches ; 1878, 19.49 inches (514 
inches fell in two days). This year the fall is steady 
and persistent ; last vear it came in floods. 


Messrs. Malster & Reany, of Baltimore, have been 
awarded, by the Pennsylvania Railroad, the contract 
for the erection of an elevator at Harsimus Cove, to cost 
$1,400,000. The length of the elevator wil] be 206 feet, 
its breadth 145 feet, and the total height 176 feet. It 
will be subdivided into 24 elevators, each with a capacity 
of 6,000 bushels an hour. One of the conveyors will re- 
quire a belt 2,600 feet long and 36 inches wide, said to 
be the largest belt ever made. The whole will be driven 
by three sets of engines, each of 300 horse-power. The 
elevator is to be completed in eight months. 


Bids for work on the Washington Monument were 
opened for furnishing at site of Washington Monumert 
h granite required for that work. Following were 
bidders and prices per cubic foot: Bodwell Granite 
Company, Rockland, Maine, 42 cents ; Collins Granite 
Company, East Blue Hill, Me., 55 cents ; Joseph H. 
West, Franklin, Me., 5214’ cents; Davis Tilson, Rock- 
land, Me., 44 cents: Pierce, Row & Co., Frankfort, Me., 
57 85-100; Gill & McMahon, Baltimore, 53 cents ; 
Diamond Hill Granite Company, Philadelphia, 5314 
cents and old Dominion Granite Company, Chesterfield, 
Pa., 80 cents. The contract for furnishing and settin, 
wrought and cast iron work at the monument is awarded 
to the Phenix Iron Company, of Philadelphia, their 
bid of $16,089.87 being the lowest. 


False economy has brought down the famous Eddy- 


stone Lighthouse. When John Smeaton successf 
completed the difficult work over a century ago by dove- 
taili ther and into the solid rock the courses of 


stone of which the structure was made, he discovered a 
small cavern in the reef, «lirectly under the foundation, 
which he thought might give trouble in the future. He 
recommended that this should be filled up at once, a 
labor which would cost $1,250. The government, how- 
woven, amined, “pertape vy the weight inl vibrations 
waves, ps, e weig vibrations 
of the tower itself, has ceed the cavity until the 
whole great pile must be taken down. Had Smeaton’s 
advice been followed there is every reason to believe 
that the building with which his name is inseparably 
associated would have stood forever. 


ASTRONOMY ADAPTED FoR SoUTH AFRICA.—General 
Cun e, who for several years commanded the 
British forces in South Africa, a book lately pub- 
lished by him, tells the following story that he heard in 
the , a8 illustrating the primitive condition of 
affairs in that province: A schoo r was lately ap- 
pointed in Zoutspanberg. One of his earliest lessons 
was to teach the children that the world turns on its 
own axis. The children went home and were im- 
pertinent totheir parents, and told them that the 
earth went around the sun. The elders of the dis- 
trict, met and consulted regarding the new doc- 
trine, and finally to refer the subject to the min- 
ister, who req the schoolmaster to explain. The 
schoolmaster said: ‘‘I teach them nothing but the 
movement of the heavenly bodies, and that the earth 
revolves around the sun.” The minister answere.i : 
‘*Well, this may be true, no doubt, and what the earth 
does in Holland, but it would be more convenient at 
= if in Zoutspanberg you would allow the sun still 

go round the earth for a few years longer. We do 
not like sudden changes in such matters.” The school- 
master took the hint, and for the nt the sun is al- 
lowed in’ Zoutspanberg to move as heretofore. 


900 - -—— 
SEWERAGE. 
sewer bids were opened by the City. 
20th inst. 

















30-inch 42-inch 
‘ GENEVA, —_- of is said that i Emperor ae brick sewer. | brick sewer. 
oseph, as well as Austrian vernment, kt Sis ae ce deme cel ao 
aeetans approval of the scheme for connecting the Aus- | akon poy, eouieen, v - hal eo “es 
trian railways by a tunnel through Mount Arlberg, Wm. Scully, Jr., Cincinnati, O...., 3.40 535 
Rhetian Alps. Austrian engineers are now making a} Frank Genesor, Des Moines, Ig 2 3:70 4.60 
special study of the plans of the St. Gothard Tunnel as | A. Bruner, Indianapolis, Ind....... Meee 4.74 


an aid in this work. 


Sr. Pau, Aug. 5.—The Pioneer Press special reports ~ Contract awarded to P. H. McCauley and F. Genesor, 
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Tribune Building, New York City. 


GEO. H. FROST, Proprietor. 
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SATURDAY, AUGUST 16, 1879. 

NS  ——— — —— 

THE attention of water-works contractors is es- 
pecially called to the notice of the Council Bluffs 
Water-Works, which is advertised elsewhere in this 
week’s issue. Council Bluffs is one of the most im- 
portant and flourishing of our Western cities, and 
under the superintendence of the well-known hy- 
dranlic engineer, J. D. Cook, of Toledo, O., a first- 
class construction may be expected. 


<< 

WE solicit the earnest attention of every engi- 
neer to the advertisement of Rawlinson’s ‘‘ Sugges- 
tions,” to be found on another page, and, also to 
the criticism of it elsewhere in this week’s issue, 
written by a competent sewerage engineer, to 
whose judgment we had submitted it. We have 
seen no recent work on the subject that we can so 
truthfully commend for an every-day reference 
book on sewerage as this. 

OO 

Tue Commissioner of Public Works, of this city, 
has found it necessary, in view of the growing de- 
mands upon the water supply, to require all persons 
using water for business purposes to use a meter by 
which the amount they must pay the city can be 
gauged. This, it is believed, will be useful, not so 
much in gaining a revenue for the city as in check- 
ing waste. It is noted as one incident in the in- 
creased drain upon the supply, that the elevated 
roads use half a million gallons of water a day. 


—$—__— a ———___—— 

AN instance of contract letting that is rarely 
seen was in the case of the government and the 
Commune of Laeken, Belgium, which lately ad- 
vertised a contract for an iron turning-bridge to 
be built over the Canal of Willebroeck. There 
were thirteen tenders, and the adjudication fell to 
E. Hargot, of Liége, who tendered for 487,000f. 
($87,400), i. e., for 89,600f. less than the estimates 
which had been voted on the report of the State 
Engineers. The result created some excitement 
on the Brussels Bourse. 


—— oe 
- For three months of the year, Coney Island, near 
this city, is one of the most crowded places of re- 
sort in the world, and the travel thither must natu- 
rally largely increase from year to year. The 
‘‘island” is a low, flat piece of sea beach, and the 
question of its proper drainage must soon become 
one of interest to the public, whose health is en- 
dangered by the accumulation of refuse from the 
numerous hotels there. There are problems con- 
nected with its seweragethat will soon have to be 
solved by competent engineering authority. 
oo 

WE do not wish to especially urge anybody to 
buy Humber’s ‘‘ Water Supply” at present prices, 
but in view of the fact that the work is completed 
and the last number being sent to those sub- 
scribers who do not care to have a bound copy at 
present, we now only remind any intending pur- 
chasers that the price will never be any lower, and 
that it will be advanced very shortly, as the steady 
demand for the work is rapidly decreasing the 
edition, and our profit, if there is to be any, must 
come from the increased price of the last fifty 
copies. While on the subject, we may say that so 
many of the subscribers have sent us their num- 
bers to be bound that we have hesitated about 
sending out the last number to any but those who 
requested that number sent at once. Next week 
we will begin to send to all who have not notified 
us about the binding. 


et 
THE De Lesseps Darien Canal scheme is a failure. | plete than in other American libraries ; also stand- | | plans are broad and comprehensive; they are cap- 
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ateialin was obtained for the purpose of influencing 


the lower classes of people in France and Belgium | 
| to take shares, but it didn’t work. 


who take worthy pride in preserving here reports 
and other records of their engineering operations 
Neither did the for use of the profession, and it is the 
stories of favor toward the canal "2 America in-| the society to include in the library 
fluence anything. We are glad that this scheme | all that relates to the history, theory, construction 
has failed. We haveas capable engineers in America | and management of public improvements, and the 
as De Lesseps is; men who have received their train- | methods and cost of professional effort, with illus- 
ing in the successful completion of the grandest | trations by models and samples of the 
engineering enterprises in the world, and to them | tained whenever practicable. A plan is now under 
belongs whatever honor and profit may result to | consideration which probably will soon be per- 
the profession from the carrying out of this great | fected, whereby books from the library may be 
work. Meanwhile, Capt. Eads is pushing his rail- consulted with equal facility by members living in 
way scheme, which is indorsed by some of the best | other parts of the country 
known and most competent engineers in the country | in New York. 

as being perfectly feasible. The correspondenceon| The socie ty occupies a house in a quiet and con- 
the subject we publish this week. The Nicaraguan | venient quarter of this city for its offices, meet- 

Government has also taken up the matter in earnest, {ing rooms and library, which is a center of 
and having eens improved some portions of the | reference to members and others in the profession, 

route, are negotiating for the completion of the | as well as to those who seek engineering service or 
Nicaraguan route. It is very evident that the sub- | infermation, and during business hours the Secre- 
ject is well started, and it is possible that this cen- | 


|tary is present to aid those who call to make 
tury will witness its successful solution. enquiry or to consult authorities. Members may 


SS | keep appointments or transact other private busi- 


ADVICE TO A NOVICE IN ENGINEERING. | ness here, and those froma distance can make it 
Iv their head-quarters while visiting the city. 


purpose of 
and museum 


results ob- 


, and by those residing 








A circular of the association announces: ‘‘ The 
Society should be of real and positive benefit to 
5. The fifth and last question of our correspond- | each member; that this in one way may result, 
dent is: *‘ How will he be benefited by becoming | the Secretary will ‘without charge’ endeavor to 
a member of the American Society of Civil Engi- | obtain expermmental knowledge from experienced 
neers?” | members upon matters of practice, for those who 

Much of the labor a junior engineer must per- | request it ; examine in the public libraries, author- 
form, to hunt out and collate information of past | ities upon special topic 
and current engineering operations, can be better | 
done by continuous and united rather than inter- | and to execute other commissions within his prov- 
mittent and single effort, and this—to collect and | ince, of a professional character. Those seeking 
distribute knowledge, not elsewhere accessible, | engagements and those requiring engineering ser- 
thus giving to the many what otherwise would be | vice are desired to communicate to him the par- 
possessed by a few—is but one of the aims and ends | ticulars that such may be brought together, and 
of the association. generally, all interested are urged to aid in render- 

The objects of the American Society of Civil En-| ing the offices of the society, a bureau of profes- 
gineers, as officially declared are: ‘‘The advance- | sional information to its members.” 
ment of science and practice in engineering, the | 
acquisition and dissemination of experimental | 
knowledge, the comparison of professional experi- 
ence, and the encouragement of social intercourse 
among its members.” Among the means used for 
attaining these ends are: ‘‘ Periodical meetings for 
the reading of professional papers and the discus- 
sion of scientific subjects; the fotndation of a} 
library and museum; the collection of maps, draw- | 
ings and models, and the publication of its pro- 
ceedings.” 

For social intercourse, and professional improve- 
ment, meetings are held semi-monthly in New 
York; and an Annual Convention, in this or other 
prominent city, where engineering subjects are 
considered, generally, by reading and discussing a 
professional paper describing work done or experi- 
ence gained, by a leading engineer. At the Annual 
Conventions, excursions are made to prominent 
engineering works, completed or in progress. 

Selections from these papers and discussions, re- 
ports of committees charged with examination of 
important professional questions, current proceed- |General Post-Office are termed ‘“ Resident,” and 
ings of the Association, a complete list of new books | those who reside beyond this limit are termed 
upon engineering and technical subjects, and other | «« Non-Resident.” The latter includes members in 
similar interesting matter, are published in the jour- | nearly each State, in Canada, South America and 
nal of the society; an octavo issued montnly, made | Europe. Over one fifth of all those in the United 
up of original articles, usually not appearing else-| States, who, according to the society’s rules, are 
where and sent only to members of kindred societies, | eligible for admission, belong to the associa- 
and in exchange for technical serial publications. | tion, and in the list may with propriety be noted 

The library of the society contains reports of the 


the names of Allen, Barnard, Chesbrough, Eads, 
railroads, canals, water-works and similar public | Francis, McAlpine, Roberts, Steele, Whipple, Welch 
improvements of this and other countries, maps, | and others distinguished in the profession, whose 
profiles, drawings and photographs, illustrating | works have given character and renown to the 


these improvements, proceedings of foreign and | practice of engineering on this continent. 
domestic engineering and scientific associations,| Such is an outline of the objects of the Ameri 
federal, stateand municipal documents, and files | | can Society of Civil Engineers, and of its efforts to 
of the leading technical journals published here | accomplish them, chiefly as set forth in its publi- 
and abroad,all more or less complete, but more com- cations and other official announcements. Its 


THE AMERICAN SOCIETY OF CIVIL ENGINEERS. 





8; select books, instruments 
and similar material for an erigineer’s equipment, 


Its membership is divided into five classes: Hon- 
orary members, who have great knowledge and ex- 
perience in some branch of engineering; Members, 
who, as civil, military, meehanical or mining en- 
| gineers, have been in active and responsible prac- 
tice fora term of years; Juniors, who have thus 
practiced for a briefer term; Associates, who, from 
scientific acquirements or practical experience, 
have attained eminence in a special pursuit quali- 
fying them to coéperate with engineers in the ad- 
| vancement of professional knowledge; and Fellows, 
who are acceptable subscribers to the funds of the 
association. Honorary members are elected by a 
unanimous vote of the Board of Direction and the 
Past Presidents of the society; other members by 
ballot of the second class or Members, and five ad- 
verse votes prevent election. All the privileges 
and benefits of membership, except the right to 
propose applicants for admission and to vote on 
society affairs, which is restricted to Members, are 
enjoyed equally by these five classes. Those mem- 
bers who reside within 50 miles of the New York 





Only asmall number of shares were taken in Europe | ard engineering and scientific books. It frequent- | | able of extension, as the growth and advancement 
and none were taken in America, The Pope's! ly receives accessions from members and others, \ of engineering shall demand, so fast and complete 
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as the aid and support of the profession give in- 
creased resources and power. Much has been done 
to work out the purposes of its founders, and 
more remains to be accomplished. 

But little need here be said of the efficiency and 
value of professional associations as agents to 
acquire and distribute technical knowledge, to 
elevate the standard of practice, and otherwise 
promote the common interests of members; that 
organizations of this character are needed and 
appreciated by civil engineers is shown by the for- 
mation, first of the society in New York—which in 
its scope and purposes is largely national—and 
afterward, of others more or less local: one in 
Boston, in St. Louis, in Chicago, in Philadelphia, 
and in San Francisco. Every engineer should be- 
long to and coéperate with such an organization. 
Some are members of the national society and also 
of one or more local ones. By these associations, 
acquaintance among engineers and others in- 
terested in the profession is extended, mutual aid 
is secured in acquiring information and obtaining 
engagements, younger members may receive 
needed advice and counsel from older and experi- 
enced members, engineers and their work are 
brought into more public notice and prominence, 
and they are stimulated to higher standards of ex- 
cellence and duty. For admission as Member or 
Junior into the American Society of Civil En- 
gineers, the applicant must, by knowledge and ex- 
perience, be qualified to act as principal or assistant 
engineer, in the particular branch he follows; 
membership to such, therefore, carries with it, in 
great degree, an endorsement of his professional 
standing, by those most competent to judge. 
Oem 


PERSONAL, 





W. H. Johnson has been elected superintendent 
of the Minneapolis Water-Works. 


Capt, William 8S. Edwards, late of the U. S. 
Coast Survey, has been appointed Chief Engineer 
of a new railroad to run from Portland, Oregon, to 
important points not now connected with that 
city. 

Samuel M. Garrigues, of Bryn Mawr, Pa., has 
been appointed Chief Engineer of the Philadelphia 
and Chester County Narrow-Gauge Railroad, a line 
to extend from Westchester to Philadelphia via 
Newtown Square. 


Louis Favre, the contractor for the St. Gothard 
tunnel, died suddenly, at the age of fifty-three, of 
apoplexy, on the scene of his labors. He had just 
issued invitations to a few of his friends to meet 
him on the spot where he died, in order to cele- 
brate the completion of the great tunnel. He has 
been denied the fruition of his toil, and has died 
on the threshold of victory. The history of Fa- 
vre's life is a remarkable example of the power of 
individual energy in overcoming the obstacles of 
an indifferent education and obscure parentage 
and condition. Beginning life asa common work- 
man, he rose step by step, and by the aid of his 
own ability and energy acquired considerable 
wealth and reputation as a contractor for public 
works. When the making ofa tunnel through the 
St. Gothard was put up for public competition, 
Favre's tender was accepted, and so great was the 
confidence he inspired, that he found no difficnity 
in inducing the bankers of Geneva to become se- 
curity to the extent of £250,000, for the due carry- 
ing out of the contract. His calculations were 
based on the substitution of dynamite for gun- 
powder in blasting operations, and on the use of a 
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"Fase as to Re Feapeeines of Fn — 
a 0 ns jor am t a 
Water Suppl by Romane Ramee C Bh Civil 
Engineer (Chi hie? Boor to the Local 
 aiealied 1978.) 


This is probably the most concise, comprehen- 
sive and instructive publication ever issued in offi- 
cial form for the guidance of local authorities and 
their engineers in preparing plans for sewerage, 
drainage and water supply. Its object was to in- 
sure uniformity in the plans and general features 
of design for such works, which, under the Par- 
liamentary ‘‘ Public Health Act ” of 1875, have to 
be submitted to the “‘ Local Government Board ” 
for their sanction. Prepared by one of the most 
distinguished engineers of Great Britain, it em- 
bodies in brief space the results of his matured 
experience in the designing and construction of 
sanitary works. It is not intended to make an 
engineer out of an ignoramus, but to inform non- 
professional authorities of the nature of the work 
they are called on to supervise, and to suggest to 
professional men the best methods of putting 
their work in such shape as to be intelligible and 
useful, 

The text is comprised in 24 pages (parliamentary 
document size, 6 by 11 inches) and embraces ex- 
planation of terms used, advice as to what should 
be shown and what scale used for boundary maps, 
for ward maps, for general plans of works and for 
detailed plans ; instructions as to the main princi- 
ples to be kept in view in designing a plan, fol- 
lowed by specific advice as to what should be 
avoided, as well as what should be particularly at- 
tended to in constructive details. 

Some notes on sewage disposal follow, and a col- 
lection of valuable memoranda for the design and 
construction of works for water supply. 

There are in addition, six appendices relating to 
legal requirements and cost of certain classes of 
work, which are of course only applicable to Eng- 
lish practice. 

Not the least valuable part of the book is found 
in the eighteen colored plates appended, which 
illustrate the suggestions in the text, and are 
clearly drawn to scale. The designs are in some 
instances not altogether in accord with American 
practice, but are very suggestive. One great 
charm of the whole work is that it is plain and 
practical, and does not follow the example of most 
English sanitary books by abusing somebody for 
thinking differently from the writer. It is the 
kind of book that every sewer engineer should 
have on his desk, and should look at frequently, 
for even if he may not agree with all the sugges- 
tions, there is matter on every page to set him 
thinking. C. 





ON THE REQUISITE THICKNESS OF CAST- 
IRON WATER-PIPE UNDER HEAVY PRESS- 
URE. 


{Written for ENGINEERING News.] 





BY C. H. M. BLAKE, C.E. 





Having lately had occasion to draw up specifica- 
tions for water-pipe, where the pressure to be pro- 
vided for is somewhat excessive, my attention was 
called to the radical difference in the results ob- 
tained by the working formule generally used in 


powerful machine for boring by ¢he aid of com-| American practice, in comparison with English 
pressed air. All Favre's calculations have been and French authorities, the former results being 


justified by the result, and the tunnel] will be ae 


much in excess of the latter. This is the more 


ished before some of the lines of approach are well | surprising when we consider that our iron is much 


begun. 


| 


In fact, had not the financial arrange- | superior in tensile strength to the foreign brands. | inch. 


But cast-iron does not average 50,000 nor even 
40,000 Ibs. tensile strength. The average of five 
samples of the highest quality, mentioned by Capt. 
Rodman, in ‘‘ Experiments on Metals for Cannon,” 
1861, is 31,000 lbs. Mr. Longridge gives the strength 
of English gun-iron at less than 20,000 Ibs. (‘+ Con- 
struction of Artillery,” Inst. Civil Engineers, 1860), 
and states that in the Blue Book of 1858, contain- 
ing the Woolwich experiments: ‘‘ The maximum 
strength of cast-iron there tried was 33,600 Ibs., 
the minimum 10,080 Ibs., and the average 
strength 22,400 lbs. These experiments were 
made upon iron prepared and sent especially by 
the makers, and doubtless considered by them 
as the best for the purpose. The result of 
Mr. Hodgkinson’s experiments, recorded in his 
edition of Tredgold showed an average tensile 
strength of 15,680 to 16,800 Ibs. per sq. in.; Low 
Moor iron being 14,560 Ibs. and Carron iron 14,560 
to 15,680 lbs. From the Report of the Commis- 
sioners on the Use of Iron in Railway Structures 
(1849), it appeared that the tensile strength of 
Bowling iron was 13,440 to 15,120 Ibs., and that of 
Low Moor, 15,680 Ibs. persq. in. The average of the 
NovaScotiairon, specimens of which have recently 
been tested, gave only 15,287 lbs., and some of the 
Scotch pig iron, selected at random, only gave 
12,912 Ibs.” From the foregoing tests it would ap- 
pear that English iron should not be assumed of 
greater tensile strength than 15,000 Ibs. per sq. in., 
and, even then, should be cast under care- 
ful supervision, while the American iron could 
safely be relied upon for considerably greater cohe- 
sion. I find the best English formule assume a 
tensile strength of 15,000 lbs. per sq. in. (Baldwin 
Latham, Sanitary Engineering, p. 30; Humber’s 
Water Supply, p. 154), and yet adopt much lighter 
weights for heavy pressures than are derived by 
calculation from our formule. Mr. Shedd tested 
some 300 samples of iron used in the Providence 
water pipe, and found the ordinary strength to be 
from 18,000 to 28,000 Ibs. per sq. in. The late Mr. 
Kirkwood, Engineer of the Brooklyn Water- Works, 
gives the strength of iron used for pipe there at 
from 20,000 to 22,133 lbs. per sq. in. From the 
above results, if the pipes are properly inspected in 
casting, it is safe to assume American iron as pos- 
sessing a tensile strength of 18,000 Ibs. per sq. in. 
Let us assume a pressure of 110 lbs, to the sq. in. 
to be provided for in a 12” pipe. The theoretical 


formula for thickness is tf = eS 


pressure in lbs. per sq. in., 7 = radius in inches, and 
8 = tensile strength of iron per sq. in. Substitut- 


110 x 6 
ing values, the above equation becomes ¢ = 18, ra 


= 0.0366 in. But, in practice, a pipe must have 
the following characteristics: 

1. It'must be of sufficient strength to be handled 
with safety. 

2. It must be strong enough to bear the water 
ram, in addition to the normal pressure. 

8. It must have an additional strength for life of 
pipe and imperfection in casting. 

4. It must contain metal enough to fulfill the 
foregoing requirements, without subjecting the 
casting to its full capacity of strength, or, in other 
words, a factor of safety must be used. 

Let us assume a factor of safety of three, or sub- 
ject the metal in no case to a greater strain than 
6,000 Ibs. per sq. inch., and tabulate the various 
factors required to build up the thickness of the 
pipe under discussion. We will first consider 
what thickness a 12-inch pipe must possess to be 
transported and laid with safety. Fortunately, 
we can ascertain this factor from the experience 
in handling gas-pipe, which must, of course, be of 
the requisite strength. I find it to be ,5j, of an 
It is evident, therefore, that a 12-in. pipe 


, in which p = 


ments of the company entirely broken down, the | Valuable information of the comparative strength | must be, at least, half an inch thick, without re- 
tunnel would have been long since completed. Only | ‘of American and English cast-iron can be found | gard to the pressure it is to be subjected to; but 
a month before his untimely death he was in Paris in *‘ Ordnance and Armor,” by Holley, 1865, pages | when it requires this gr a greater thickness for its 


negotiating with the French government for the 
piercing of the Simplon; and, had he lived, that 





809-10. I quote: 


‘‘An American cast-iron, having | proper duty, no further allowance should be made 
a tensile strength of 49,496 Ibs. per sq. in., has | for safety in handling ; but the majority of the 
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formule in use fail to eliminate this factor, and 
the result is, a useless ring of metalis used. 

The water ram must be provided for. Fanning, 
in his treatise on ‘‘ Water Supply Engineering,” 
says, page 450: ‘‘ With proper stop and hydrant 
valves, it is. not probable that the momentum 
strain will exceed that due to a steady static head 
of 200 or 225 ft.” As the water ram is independ- 
dent of the normal pressure, depending on the ve- 
locity of flow and the rapidity with which the 
flow is checked, the allowance for ram should be 
uniform for different pressures, while many for- 
mulz have a factor proportionate, to the pressure, 
which evidently must make either too small an al- 
lowance with light heads or too large with heavy | 
pressures. The allowance for a 12-in. pipe will be, | 
in thickness of casting, taking the ram equal to a 
pressure of 100 Ibs. per sq. in.: 


100 x 6 
— = 0.1 in. 


t= 





Tabulating the various factors required, we 
have : 


Ey CUNO 6 Sco cc cecbcccevsvcsdadecece 0.0366 in. | 
RET TAP Babee OF GOB oni cs sc. s secccccsece cts 0.0732 ** 

e eSNG oa -cbparoe, oc 006) peccesseaces 0.1000 ** | 

“ “* life of pipe and imperfections........... 0.2000 ** | 

I. ou cis bcidbsdiode oad eis cudvdsincies 0.4098 in. 


But we have seen that a 12-in. pipe should be 0.53 
in. thick to be transported safely, and must, there- 
fore, add 0.12 of an inch for safety in handling, 
which gives us the required thickness of 0.53 in., | 
or, say }j of an inch., weighing 69 lbs. tu the 
lineal foot. Applying formule in common use in 
the United States, I find the thickness under the 
same pressure would be in one case 1 in., weigh- 
ing 138 lbs. to the foot, and in another case 0.8 in., 
weighing 102 lbs., showing an excess of 69 lbs., 
and 33 Ibs. per foot, respectively. Taking iron 
pipe at $26 per gross ton, this would entail an in- 
crease in cost, in the first case, of 80 cents per 
foot, and in the second of 384 cents per foot. 


Neville’s (English) formula would give a thickness | 


of 0.67 in.; M. Dupin’s (French), 0.63 in. ; Barlow 
(English), 0.43 in. ; and Baldwin Latham considers 
a 12-in. pipe, 0.5 in. thick, capable of standing 
with safety a pressure due to a head 228 feet (125 


lbs. to the sq. in.), assuming strength of iron at | 


15,000 per sq. in. only. If the same _ reason- 
ing be applied to other sizes of pipe, it will 
be found that where the pressure to be pro- 
vided for is at all unusual, the formule in gen- 
eral use will give excessive weights, much heavier 
than sanctioned by the best English or French 


‘being the middle of winter. 


| navigation is said to be good, for boats, excepting at Sete en. ae a ae 
occasional rapids (which are, however, passable), for a 114 63........ Se 30 71.68..... a ’ 00” 
thousand or more miles. The San Francisco River was | 104.21........ as 2 ee es 4 15 
surveyed in 1852, ’53 and 54, by a German engineer,| 95.54.... .... ........ 2 OR iii... 4 30 
Hatfeld. His maps and profiles have the appear-| 88.19............ ..... 3 15 60.38....0.0......04. 4 45 
ance of the result of careful surveys, If meee aeaeesss* sooo" [ae .5 
‘ eBee cer cceeeeee seeee & * 
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Brazil, and which we feel certain will be of inter- 
est to the many friends of the writer: 

Rio DE JANERIO, July 24, 1879. 
Gro. H. Frost, Esq., Eprror ENGINEERING News: 

My health has been perfectever since wy arrival in 
Brazil, and thus far the climate seems to with my 
family, who are pleased with the country. It is the 
most pleasant season of the year in this part of Brazil, 
The thermometer ranges 
from 65° to 75° in the shade, and the trees and flowers 
are charming. The atmosphere is usually very clear 
and it rarely rains. But for the astronomers one would 


of a surveyor’s chain is practically equal 
in length to the chord subtending it; hence it has 
been common to take the length of a curve as 
equal to the length ef the chords by which it is 
laid out in the field, and to designate a curve by 
the number of degrees of curvature subtended by 
a chord of standard length. Mr. Lowe did this, and 
Mr. Pearsons criticized it, 

With the smallest radius in the above table, 


a i : . . ° 14.74m., a 20-mete SOUPUNG cd <cccdoecens g° 50 14’ 

hardly know that this is the season of winter in this lati- = a 20-meter ‘chord ‘qabtends.. “net . 10 
tude, on the coast. niall 
I have completed my survey and report upon the pro- The difference is only. ae 46° 


improvement of the port of Santos, and on the 
30th inst. I expect to start for the San Francisco River, 
to examine it with a view to its improvement. I will 
probably be engaged on that river til: November, when 
the rainy season usually begins, causing the annual rise 
of the stream. There is navigation for ocean vessels of 
moderate size for about 160 miles up the river ; above 
that, for seventy or eighty miles it is interrupted by 
rapids and abrupt falls, which render it unnavigable. 
The Government is constructing a railway—one-meter 
gauge, about seventy miles long, avoiding this portion 
of the river. From the upper end of the railwa; the 


The usual standard locomotive will not go com- 
fortably around a curve of urch less than 100 
meters radius. 

In setting out very sharp curves, stakes must be 
put nearer together than on curves of large radius, 
Hence it may be desirable to add a supplementary 
table with a few entries for running curves with 
10m. chords: 


field-work was done with reasonable care, and if these | 
maps and profiles truly represent the river inits low | 
stage, as they «ppear to do, they will very greatly facili- 





| Nors.—Double these angles to get within a minute of the 
| curvature per 10 meters of arc. 





tateour examinations. From the appearance of this Re ‘tfully. FRED’K s. 
river as shown on the maps of Hatfeld, I think it will be | ies BROOKS 
to me a very interesting study, to be com with | DURABILITY OF WATER-METER. 


some of our interior rivers in the United States ; the 
Ohio, for example. It is longer than the Ohio proper ; 
but, adding the Allegheny, the longer affluent of the | 
Ohio, the difference in length is not great. The only se- 
rious “fall” in the Ohio, namely, at Louisville, is quite 
small compared with the Paulo Affonso Falls, on the 
San Francisco, which, it is said, descends 260 feet in 
about two miles, or ten times more than the fall at 
Louisville for about the same distance. I hope to see the 
Paulo Affonso Falls, and then I can describe them. Up 
to this time the accounts of it are a little confusing, 
some assigning 150 feet vertical as part of the fall, 
others very much less. 

Iam induced to think that ‘‘ Niagara” far surpasses 
the Brazilian in the vertical fall and general grandeur, 
judging from sketches of the latter which I have seen. 

Very respectfully, W. MILNoR RoBERTs. 





OFFICE OF WATER COMMISSIONER, } 
City HALL, St. Lovuts, Aug. 1, 1879. ; 


John C. Kelley, Esq., President National Meter 
Company, New York : 
DEAR Sir: In answer to yours of the 28th ult.,, 
|making inquiry in regard to the +¢-in. “Crown” 
| meter sent us on Oct. 29, 1878, for trial, I would 
state : 
Our testing has been with a view more particu- 
\larly to ascertain the durability of the meter, 
rather than any other point. When first received 
the meter was tested as to accuracy. It was found 
to be a positive measurer, and registered correctly 
| on either large or small openings. It was then set 
Shien Wnemenanens Bawes | to running for durability, and continued until it 
-Allow me to express my concurrence with the | had passed 190,000 cubic feet,or 1,425,000 gallons, of 
opinion of Mr. Lowe in ENGINEERING NEws of Aug. | water. This water was put through it undera 
2, namely, that for setting out circular curves, | pressure of from 70 to 90 pounds to the square inch 
|what is needed is to measure CHORDS and the | *! 4 rate varying from 2,000 to 3,000 cubic feet in 
angles at the circumference, which are subtended | 24 hours. Occasionally, the water contained 
by those chords. Thus, if we take the first half of considerable grit and fine particles of clay, 
Mr. Lowe’scolumm of radii from his valuable table | 2"4 at all times it contained sufficient of these 
printed in ENGINEERING News of July 5, we may substances to be more destructive to the machine 


RAILWAY CURVES AGAIN, 





Boston, Aug. 9, 1879. 





authorities. In the present depressed condition 
of business, which has caused the suspension of so 
many needed public improvements, it would seem 
to be the duty of engineers to prosecute work en- 


trusted to them with the strictest economy in de- 
tails, without allowing any element of weakness | 


to enter into their plans. 
CENTRAL FALLs, R. I., Aug. 5, 1879. 


CORRESPONDENCE. — 


RACE-TRACK MEASUREMENTS. 








MONTICELLO, Mo., Aug. 11, 1879. 
EDITOR ENGINEERING NEWS: 
Deak Sir: I will be obliged if some one will ex- 
plain in the News which is considered the ‘ out- 


stretch ” and which the ‘‘ home-stretch ” in the di- | 


agram of the Saginaw race-track, given by Mr. 


Holmes, in the News of Aug. 2, and also explain 
which way the grade falls on the straight stretches; | 
and would also like to know on what part of the) 
track the distance is measured, as there would be 
a difference in measuring on the inner circle from 


what there would be in measuring onthe outer : . oe 
hp | but he seems unreasonable in his willingness to 


circle of the track, or on the middle of the widt 
of track. Respectfully, 
Gero. H. RoBERTs. 


BRAZILIAN RIVER IMPROVEMENTS. 





The following we take the liberty to extract from | chains, 
a@ private letter received by last steamer from | read 





























add (as below) a parallel column of angles to be than the water generally furnished to Eastern 
turned off for chords 20 units long.* | cities. : 

These angles are what Henck calls deflection After 190,000 cubic feet, or 1,425,000 gallons, of 
angles ; Trautwine, tangenticl angles. But to avoid | WT had passed through the meter, Mr. A. J. 
confusing feet and meters, I think it will be better Chaphe, Chief Mechanical Engineer of our works, 


| 
| 
| 


to adopt some new name with the new unit. made a thorough examination of the machine, and 

| Radius 20m chord Radius 26m chord | he reported to me that, in the important and essen- 

Co “a «| Se J ie |tial parts, the meter showed no wear ; that its 
"872.90........ + oad MME SIENA cane. aah cab 58 3 30 | measuring qualities had not been injured in the 
BBE Reve ccceseeseee BBO U4G.GO------ree-es ess £90 | least, and that he considered it one of the most 
GIP et cce nave’ en ahs Be WO Pans s sicddives bess 5 


| durable machines for the purpose that he had ever 
Norg.—These angles give to the nearest minute the curva-| tested. Since the receipt of your letter I have made 


| ture per 10 metres of arc. la l . : ; ‘ 
s 7 |@ personal examination of the meter—taken it 
I see no uncertainty about the meaning of the! |. , 
p ; | entirely apart, and tested the surfaces of 
above angles ; whereas their doubles, which Mr. | ope : = am 


: . : 7 | and measuring chamber with a steel straight edge; 

Lc <i gave, raise a question of interpretation. and I can confirm Mr.Chaphe’s statement that there 

v ey, sharp curves oer usually designated | has been no wear in surfaces of measuring chamber 

by thets radii : whieh ” mathematically ; simple that can be noticed by observation or feeling, or 
and admits of no ambiguity; the practice will | 


. by the straight edge. 
| probably continue, and perhaps be extended fur-| ~~ ‘ll re be I — 
ther. When the radius is great, engineers have | You will remember that I wrote you some time 


: | ago, and had you send out a new train of gears, 
frequently designated curves by the amount they | h thi ee ; : 
y made thicker than th ginal s Ex 
change direction in a certain length ; that is, of on em a ee — 


z amination showed the last gearing to be perfect, no 
| course, length of ARC. Mr. Pearsons letter of | wear appearing, though they had registered 122,- 
| July 10, may have drawn attention to this fact ; 000 cubic feet, or 915,000 gallons of water. During 
the time we have been running the meter, the cen- 
tre spindle in rubber piston driving crank of counter 
gear wore out entirely, and we put in a new one of 
?s-inch diameter, this is now about half worn out 
at the point where it engages with the smal) crank 
f 








accept an inconvenient table merely because it | 
_ costs little to compute. On the curves adapted to 
ordinary railway traffic an are of the length | 


* Mr. Pearsons will please observe that if the chords are 20 
| feet long, the radii are to be read in feet; if chords are 20 
radii are in chains, etc., etc. As 20 feet, chains, rods | o 
Se ee eee Coe ee et Seed, we will | 
the table in meters, as Mr. Lowe did. ' 








gear. 
I would make the following suggestions in re- 
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gard to the details of construction: 1st. The crank ferred, when fully loaded, with absolute safety | pressure on the 
should be made much thicker, so as to present 2CTOSs the isthmus, on a railway constructed for pair of the driving wheels of an ordinary locomo- 
larger bearing surface to the piston-spindle driving the purpose, within twenty-four hours from the | tive passes over it. 

GREATER SPEED THAN IN A CANAL, 
: r grad freight locomo- 
tive will pull about fifty loaded cars from fifteen to 
The weight of the cars 


; : : “© moment they are taken in charge in one sea until 
it, 2d. The piston-spindle should be larger in | they are delivered into the other ready to depart | 
diameter—y of an inch in diameter, if you can | on their journey. 


enlarge the opening sufficiently to allow this, with- HOW SPEED MAY BE RAISED. 


out interfering with valve openings. 3d. Both) On sucha railway across the isthmus, there need 
the spindle and crank should be made of some very | be no grades steeper than those on our chief lines 
hard metal—as hard as can be had of the non- * er, age eee = as age igre 
rusting metals. 4th. In the one sent us, the lower | Sa l aaante ete einem ais en aie . 
or first train of gears is inclosed in an iron casing. | which the car is placed. The vessel should be 
This is bad, and should be remedied—brass or | lifted from the sea to the level of the road by a lock, 
hard rubber being substituted for iron. + ee ee ae F cms aol = 
‘ . } D 
Judging from what I kuow the meter in ques- letain the vessel with her cargo without the possi- 
tion has done, and from the character of the water | bility of injury. The lock should be twice the 
passed through it, Iam of the opinion that there a < ns shin, os only — = a in 
i ili . | shou eep enough to receive the ship from the 
— Ke ag. erp tai st eee ra oe sea. The bottom of the other half of the lock 
as oe ee ee eee ee Y | should be at the sea-level, and on this the railwa 
of material that is in the one sent us for test. should commence. Into this upper part of the loc 
Yours truly, THos. J. WHITMAN, the mpeg to re - _ gs pe run, ae oe 
7 saat . | gates at the end shou closed. e ship 
N. BeThe above-cmenti tt Commissioner. _,|should then be floated into the deep end of thelock, 
[N. B.—The above-mentioned meter (taken from | 414 the sea-gates closed, after which water should 
the first lot of ‘‘Crown” meters manufactured, and | be admitted to fill the lock to a height sufficient to 
before the special tools and machinery for making | float the ship on the car in_ the 7 lift, after 
them were perfected) was the first machine sent | Which the water should be drawn off and the gates 
; as soi of the land end opened, and the car and its burden 
out on trial ; and, under the circumstances, it was |}. then started on its journer by rail. At the other 
to be expected that asevere test, such as the above, end of the road the car should run into a sim- 
would reveal whatever weak points or faults there pp meen the _—— ; —— a oe 
vere in 3 i i in | at the sea end of the lock c also. is being 
were in its mechanism, All the esac in | Gon: Ges ick: Wed ween ady for filling, after 
construction, suggested by Mr. Whitman, were | which the ship could be floated off the car and be 
anticipated and effected several months ago. | moved to the deep end of thelock. The water 
: = would then be allowed to escape from the lock, the 
CAPT. EADS’ PROJECT FOR A SHIP-CARRY- ps fo aectnn — > sens tga ro omnes 
‘ROS : and the vessel wou en be ready resume her 
ING RAILROAD ACROSS THE ISTHMUS OF | voyage in the other sea. 
PANAMA. Another method of transfer between the sea and 
aes the railway, equally practicable and perhaps less 
The St. Louis Exp rter and Importer has pub- | expensive, would be to have a platform of iron of 
lished, with Capt. Eads’ recently published letter | sufficient strength to support, first, a portion of the 
to the New York Tribune concerning this project, railway; second, the car or cradle to receive the 
some letters from other engineers, among the most ship, and third, the ship itself. This platform 
eminent in America, indorsing the plan. We give | should be supported on each side by a row of lar, 
them altogether below: iron columns sunk into the bottom of the harbor 
CAPT. EADS TO THE NEW YORK TRIBUNE. and extending up above water to receive the hy- 
The Isthmus Canal Congress recently held in the | drostatic cylinders with which the platform would 
city of Paris has presented to the civilized world | be raised and lowered. By this hydraulic appar- 
all the results of the various surveys and estimates | atus the platform should be lowered to a depth 
which have been thus far made. I believe in the | sufficient to permit the ship to be floated in over 
effort to overcome the great barrier interposed by | the railway car on the platform, after which the 
the American isthmus to interoceanic navigation. | hydrostatic presses would lift platform, car and 
The fact that the Congress comprised among its | ship until the railway track on the platform would 
members many of the most able and distinguished | correspond in height with and form an integral 
engineers and scientists in Christendom, is at once | part of the railway extending across the isthmus. 
an assurance that its estimates and opinions are en- | The platform I have thus briefly endeavored to ex- 
titled to the highest respect. From these it ap-| plain would simply be a huge elevator on which 
pears that the most economic solution of this great | the terminus of the railway would be laid. Of 
question, by means of a canal, must involve the | course, such an elevator would be constructed in 
expenditure of at least $140,000,000, and possibly | a harbor at each end of the railway. The purpose 
much more, and that the execution of the work | of such elevators would be to lift the ship out of 
will occupy from fifteen to twenty-five years from | the sea at one end of the route and lower them in 
the time the work is commenced. These facts jus- | at the other, and thus avoid using a steep grade 
tify the conclusion: 1st. That the amount of cap- | into the sea, like the marine railways which are 
ital required is so vast that it will not pay to exe-| seen in almost every Navy Yard. y ships are 
cute the work with private meansalone. 2d. That | very long, and any change of grade would have a 
the amount cannot probably be obtained unless the | tendency to strain them. Any perceptable change 
governments of the several maritime nations di- | of e must therefore involve devices to prevent 
rectly interested in the work, can be induced to| such straining, and these devices it is desirable to 
contribute liberally in aid of the enterprise. 3d.| avoid. If a change of direction be absolutely nec- 
That the time required for consummating the | essary it can be managed by a turn-table at the 
work is so great that the enjoyment of the com-| locality where a change of alignment is desirable. 
pleted canal must necessarily be reserved to the | The avoidance of curves woul tly simplify the 
next generation construction of the car on which the ship is_ to be 
In view of these facts, is it not wise to carefully | transported. This car would probably be formed 
consider other engineering expedients which have | by joining several separate sections together, ac- 
been, or which may be suggested for the transpor- | cording to the —— of the ship. Each se te 
tation of ships and their cargoes across the isth- | section would probably be 100 feet long and be su 
mus? It is, lam informed, recommended by the} ported by about 200 wheels, some of wh ich should 
Paris Congress, that the isthmus be cut down be-| be drivers, actuated by propelling engines. Rub- 
low the level of the two seas to such adepth as is| ber or steel springs should be interposed between 
needed for the passage of ships from sea to sea, | the axles of the wheels and the car. Each section 
and thus avoid the use of locks in the canal. To|of the car or cradle that carried the ship would 
do this involves the construction of a tunnel four | really constitute a locomotive. The propelling 
miles long through the Cordilleras, of such dimen- | engines would be placed on each side, at such a 
sions that the one under Mont Cenis dwindles into | height as to Se submergence when the car 
insignificance when compared with it. This | would be sunk on the elevator or in the locks, The 
method has been justly termed ‘the heroic treat- | weight of the largest merchant steamers and their 
ment.” The term, however, is not limited in its | cargoes would not exceed 10,000 tons, and such a 
application, and suggests similar treatment to the | one would be carried on a cradle composed of five 
Panama Railroad, or to some other road which | such locomotives. Those would have about 1,000 
may be constructed for transportation of the lar- | wheels, bearing on eight or ten rails with a_pres- 
gest ships, with their entire cargoes, overland, | sure of about twelve tons to each wheel. This is 
from ocean to ocean. | only twice as much as the pressure on the rails 
My own studies have satisfied me of the entire | under the driving wheels of the locomotive of an | 


feasibility of such transportation by railroad, and I | express train. e total weight of ship, cargo and | 














canal, namely, about $50,000,000, the t ships | only 1,200 pounds per square foot, allowing 2,000 


which enter the pert of New York can trans-' tons for the weight of the car. This isnot half the ' publish. 
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earth under each tie when each 


twenty miles per hour. 
and their load is about 1,000 tons, and th 
ried on about 400 wheels. Hence the largest ship 
and her entire cargo should not require more than 
the power of a dozen such locomotives to move it 
é grades. From this 
it must be evident that the ship once safely placed 
on a properly constructed car, adjusted to the rail- 
way ofa substantial and well- 
can be moved with certainty and ease at a much 
than would be safe in the very 
best canal that has been proposed. I would, how- 
ever, not expect to use a higher rate of speed on a 
railway than eight miles pe 
€ practicability of lifting the heaviest ships 
out of water with perfect safety on cradles adjust- 
ed to receive them, is illustrated in ever 
yard in the country, and one of the meth 
referred to as being a huge hydraulic elevator, has 
been put toa practical test. A dry-dock was con- 
structed upon this principle in England a few years 
ago, and sent to the East Indies, by which ships 
latform sunk to receive them are 
fted vertically out of water by hydraulic pumps. 
Of course, the works and devices required for the 
ship railway should be of 
tantial character, and the elevating 
should be of such strength and power as 
e transfer of the ship from the railway 
to the sea, and from the sea tothe railway a matter 
rfect safety and dispatch. 

he actual cost of o 
be, I think, considerably less in pro 
moved over it than that of the most suc- 
cessful railway line in this country, for the reason 
that the tonnage carried would be handled by ma- 
chinery exclusively, and the ratioot paying cargo 
to non-paying weight would be much greater. Th 
cost of maintenance in proportion to the tonnage 
carried should be much less also. This result may 
ted because the railway would be 
, and very short com- 

itude of the tonna, ied; 
the machinery would also be very simple in char- 
acter, and the ratio of cost of maintenance to gross 
receipts would therefore be proportionately re- 
duced. But, even if we assume that the operating 
expenses and maintenance be equal to one-half of 
the gross receipts, it will be seen that a ship rail- 
way will be a much more profitable investment 
than a canal, even if it cost half the price of the 
canal, whereas it should not cost more than quarter 
gross receipts must be the same in 
either case, and the railway can be completed in 
three or four years, while it is safe to assume that 
the canal will require five times as long. 
terest on the canal investment before completion 
would therefore be enormousl 
on the railway. 


ted road-bed, 
higher rate of 


rating such a railway would 


pared with the m 


asmuch. The 


greater than that 
A single-track railway, with pro- 
visions for side tracks to enable the cars to pass 
each other at proper points on the road, would, I 
think, be ample to meet the demands of commerce 
at the Isthmus for many years to come. 
JAMES B, Eaps. 
Porr Eaps, La., June 10, 1879. 
MR. OCTAVE CHANUTE TO CAPTAIN EADS.* 
NEw YORK, June 28, 1879. 
m much pleased to find in this 
morning's Tribune your very able and clear pre- 
sentation of a scheme for a marine railway, across 
the Isthmus; the rather as I 
to the subject nfyself, nearly a year a 
reached conclusions almost absolutely identical 
with yours, as to the feasibility and general fea- 
tures of the project. 
owever, some differences in our 
details, Isend you my views, in the hope that they 
may be of service. 
ist. The main feature of the plan is the cradle. 
I had reached the conclusion that it would be bet- 
ter to make it of one section, or to connect the 
several sections together with equalizing levers, in 
order to avoid straining the ships in transit. 
I also concluded that it would rest on not less 
than 2,000 wheels. We find, in railway practice, 
that it is not advisable to put more than 644 tons 
ona wheel, and even this we restrict to the loco- 
motive drivers. With this weight we find the 
pressures on the surfaces in contact between wheel 
and rail, to be from 45,000 to 80,000 lbs. per square 
inch, or quite up to the initial crushing point of 
e which we have, with seven tons 
ve been compelled to lay up, be- 
cause of the destruction she inflicted on the rails 
re i Car wheels we load up to three tons each, and this 
have no hesitation in saying that for a sum not | cradle would be distributed over an area of road- gives us pressures of 2,000 to 46,000 Ibs. per square 
exceeding one-third of the estimated cost of the bed 40 feet wide by 500 feet long, and would be | ~~~ SOONERS NNEC iE 


My Dear Sir: Ia 


ve some attention 


from ate letter to Capt. 
onan peruuinted to 


extracts 
the Exporter and Importer was 
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inch. I had, therefore, determined that, estima- 
ting the weight of the vessel and cargo at 8,000 


tons, and of the cradle and machinery at 2,000 tons, | 


say 10,000 tons in all, it would be advisable to sus- 
tain them on 500 trucks of four wheels each, a 
total of 2,000 wheels, with an average load of five 
tons each. 

To carry these wheels, I think we should have 
eight parallel tracks, 13 ft. between centres, or 96 
ft. over all; and the cradle should be 500 ft. long, 
50 ft. high, and 44 ft. wide inside, with a total 
base of aah 110 ft., as shown in cross section 
herewith. The trucks would be about 8ft. apart 
between centres, longitudinally of the cradle, and 
13 feet transversely. 

The plan which you propose of turn-tables 500 
ft. long does not strike me favorably. They would 
be a great source of expense, delay and vexation. 
It would be better, in my judgment, to make the 
turn-table a part of the cradle, by giving the trucks 
a traversing motion at right angles with the axis 
of the cradle, sufficient to enable them to assume 
the proper position on the chord subtending the 
curves adopted, for a length equal to that of the 
cradle. This can be done either by introducing a 
roller between the truck and the cradle, orby sus- 
pending the axles from links, as is done in the 
swing-beam trucks, which are largely used on rail- 
roads. 


Iam inclined to believe that the first solution | 


would be the better one, although a final decision 
would probably have to be based upon the the re- 
sult of surveys, to determine the actual radius of 
the curves required. 

2d. Next to the design of the cradle, barborsand 
receiving docks are most important; and upon 
these points I had reached quite the same conclu- 
sion with yourself, finally settling upon the double 
lock, instead of the hydraulic lift, as preferable, if 
the location admits of it. I am glad to find that’ I 
agree with one more competent than myself in 
these respects. 

8d. The construction of the roadway and tracks 
does not seem to present any marked peculiarity. 





Beyond the great width of 118 to 125 fc. required 


(to be increased upon curves to admit of the swing 
of the cradle), and the uirement that all bridges 
and crossings shall be u grade, 1 see no great 
difficulty. 

I satisfied myself that grades on one per cent., 
or 52.8 ft. per mile, would have to be employed. 
Upon this the resistance from os would be 20 
lbs. per ton, and if we assume 10 lbs. more for 
curves, wheel friction, etc., we have @ maximum 
of 30 lbs. per ton, or a resistance of 300,000 Ibs. to 
overcome, requiring, at say ten miles an hour, 
about 8,000 horse-power, which will need to be ap- 
plied to say 300 wheels, if we assume an adhesion 
of one-tenth of the insistent weight; ordinary 
locomotives working up to one divided by four, 
and 5, in summer and } in winter. 

I see no reason why the railway should not be 
worked at ten miles per hour, and assuming it to 
be 60 miles long, why a steamer cannot be trans- 
ferred from ocean to ocean in twelve hours instead 
of the twenty-four hours you estimate. 

The cost of working should not be over one- 
fourth of a cent aton a mile, if we include the 
weight of the vessels and cradle, or three-fourths 
of a cent a ton a mile, if we include their contents 
alone. 

Assuming, as did the commission, a traffic of 
6,000,000 tons anually, the operating expense would 


therefore be $2,700,000 a year, while the estimated 


earnings were $18,000,000. 
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| MR. C. SHALER SMITH TO THE ST. LOUIS EXPORTER 
AND IMPORTER. 

St. Louts, July 28, 1879. 
To THE St, Louis EXPORTER AND IMPORTER: 

DEAR Sir: In response to your note of this date 
asking my opinion as to the practicability of a 
marine raiJway across the Isthmus of Panama, I 
| have to say: 

First, that the only question in doubt is one of 
finance. The engineering problems involved have 
| all been solved on a smaller scale, in the construc- 
| tion of various works in this country and in Europe, 
| during the past thirty years, and the adaptation of 
| these tried and proved principles of mechanical 
|design to the case in hand is not by any means 

difficult. 

| Next, as to the location. Between Aspinwall and 
| Panama a line can be had, only 46 milesin length, 
| and with a maximum summit of but 285 ft. above 
low tide at Aspinwall. Only surveys made es- 
por for the purpose can show whether a better 
ine can be had than this; but these facts are 
| Sufficient to show that Capt. Eads was correct in 
| stating that fifty millions of dollars would fully 





| cover the outlay. 

a this topographical data on the authority 
lof Mr. Williams, one of the engineers engaged in 
| the surveys of the Panama Railway. 


Next. Construction of the landing and lifting 
docks. At Panama the tide rises 20 to 25 ft. Here 


a large receiving dock, at which vessels would be 
admitted only at high tide, and with room for 
fifteen or twenty ships at once, would probably be 
best. During the intervals between the tides, ships 
would be delivered to, and received from, this dock 
by the railway. It is probable, also, that this rise 
and fall of the tide could be utilized in furnishing 
the necessary power for the manipulation of the 
caissons. 

The tidal variation at Aspinwall is only about 
eighteen inches; therefore, at that point the entire 
lift would have to be made by supplied power. It 
is probable that the best form of Lifting « ock would 
be a caisson with gates at both ends, and running 
on an inclined plane into a landing dock. The 
tracks at the bottom of this caisson would corres- 
pond with the tracks of the railway proper. Into 
this caisson the cradle would be run, and then the 
caisson itself would be allowed to run down the in- 
cline into the landing dock until deep enough to 
permit the vessel which is to be moved to sail into 
it. 
containing cradle, water, and vessel, drawn up the 
incline to the necessary point, the water let out, 
the cradle adjusted, and the vessel is then ready 
for the overland trip. 

Colonel Henry Flad. in a published conversation 
on the subject, proposed to carry the caisson, thus 
filled with water, entirely across from ocean to 
ocean, but this would add some 6,000 tons to the 
weight to be transported, the system would need 
to be carefully examined before adoption on so 
large a scale. 

In 1867 I made a plan for a ship railway and in- 
clined plane for the purpose of transporting vessels 
from Lake Erie to Ontario around the falls on the 
American side; and for vessels of the size used on 
the lakes, I found the caisson system decidedly the 
best, and fully as economical as the use of the 
cradle. 

A good example of the successful use of the in- 
clined plane and movable caisson is to be found at 
Georgetown, D. C., where the connection between 
the Chesapeake & Ohio Canal and the Potomac 
River is made in this manner. 

Next. The construction of this cradle. This 
would require much study; but my preference 
would be for hanging the ship in slings composed 
of woven bands of steel wire rope, five feet wide 
and one inch thick, so as to be perfectly flexible; 
these would be connected with the cross-heads of 
a number of hydrostatic presses, placed along t’ie 
cradle and connected together by a pipe common 


to all, so that the ship would be always carried on | 
an even keel, the same as though floating in a} 


caisson. 

If the curves can be made not less than 12,000 ft. 
radius, the cradle trucks can be constructed so as 
to — for the necessary lateral motion without 
difficulty, but if sharp curves must be used, Capt. 


Eads’ excellent suggestion of a large turn-table is | 


racticable. 
he construction of the track. 


perfectly 


Next. At least 


ten parallel tracks of 3 ft. gauge, with rails not less | 


than 6 in. in height, and tracks 10 ft. apart, would 


Using a 


Assuming, however, as would be much safer, a | high rail with broad tread it will be safe to load 


traffic of 3,000,000 tons annually, and a revenue of | 519 tons per wheel, for the average load. 


$6,000,000 ($2 a ton, instead of $3), the expenses 


Assum- 


| ing the greatest load to be 9,500 tons, we have 432 


would be, say, $1,350,000, and the net returns $4,- trucks, or 1,728 wheels needed. 


650,000, which would pay handsomely. 


I shall be glad to learn that you are pursuing the | trans rtation of the cradle. 


subject. 


Respectfully, O, CHANUTE. 


Next. Asto the method of applying power for the 


um inclined to think 


that Belgian wire-ro 


The gates would then be closed, and the caisson. 


be needed. This will give a total wheel base of 93° 
| ft. by, say, 460 ft., for the largest cradle. 
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to the base of the summit hills, and then by con- 
centrating all the grades at one point the cradles 
could be moved over the summit by powerful 
stationary engines, If the summit can be passed 
however, with a maximum grade of 20 ft. per mile, 
then movable engines, drawing the cradles and 
themselves by steel wire towlines, laid in the 
middle of each track, and passing over and grasped 
by ** Fowler clip. pulleys” attached to each engine, 
will be the most economical method of locomotion 
in all probability. The power needed to transport 
the greatest load, with curves of 12,000 ft. radius 
and grades of 20 ft. per mile, would be 200,000 Ibs, , 
requiring steel ropes of 1!,-in. diameter each. 
However, as these would form a costly part of the 
outfit, the relative economy between this system 
and that of the locomotive engine, for this peculiar 
service, can only be determined by exact calcula- 
tions. 

Lastly. Would the enterprise pay? I think it 
would, most undoubtedly. If pressed forward at 
once it can be in operation at least five years sooner 
than the canal, and will have demonstrated its ad- 
vantages before the latter is opened. Assuming 
M. de Lesseps’ estimate of $8,800,000 annual earn- 
ings as correct, and the average railroad proportion 
of expenses to receipts (60 per cent.) as also idine 
good, we still have a net income of $3,520,000, or 7 
per cent. on the capital. after allowing for a per- 
petual renewal and repair. 

To conclude. It will be a serious reflection on 
the enterprise of American capitalists, the science 
of American engineers, and the patriotism of 
American stavesmen, if foreign vapital and foreign 
skill are to perform the work of severing our con- 
tinents and then pocketing the profits of an enter- 
rise, most of the cost of which must eventually 
e paid by our citizens in the shape of tolls upon 
our bi-oceanic coasting trade. 

Yours truly, C. SHALER SMITH. 
HENRY FLAD TO THE EXPORTER AND IMPORTER, 

DEAR Sir: In reply to your request that I give 
my views in regard to the ship railroad proposed 
by Capt. James B, Eads, I beg to state my opin- 
ion: 

1. That the first cost of the construction of a 
ship railroad will not be one-fourth of that of a 
ship canal, 

2. That a ship railroad can be constructed in 
probably one-third of the time required to con- 
struct a ship canal. 

3. That ships can be transferred on such a rail- 
road with absolute safety, and with the same des- 
patch as through a sbip canal. 

4. That the cost of maintenance will be less for 
the railroad than for the canal. 

5. That although the cost of transferring ships 
by ship railroad will exceed that of passing them 
through a ship canal, the difference will be in- 
significant compared with the saving of interest 
on the first cost. 

6. That the ship railroad will therefore offer a 
better and safer investment for capital. 

{ will add that I have taken some pains to in- 
form myself in regard to the surveys and esti- 
mates for ship canals which have heretofore been 
made, and that I have also made careful yet 
liberal estimates of the cost of construction, main- 
tenance and operation of a ship railroad, and 
| would give you an abstract of the facts and figures 
}on which I base the opinion given you, but I tind 
that a full discussion, covering all the points, 
would require more space than you could allot me 
in this number of your valuable journal. 

Very respectfully, HENRY FLAD, C. E. 
a ee ee 
INSTITUTE OF MINING ENGI- 
NEERS. 
SECRETARY'S OFFICE, LAFAYETTE COLLEGE, 
Easton, Pa., Aug. 11, 1879. t 

The next general meeting of the Institute will 
be held in Montreal, Canada, beginning Tuesday, 
Sept. 16. 

A subsequent notice will give information con- 
|cerning papers, excursions, railroad fares, ete. 
| Members expecting to read papers at this meeting 
| will please notify the Secretary promptly. 
THomas M. Drown, Secretary. 
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LIVERPOOL ENGINEERING SOCIETY. 
| 





On Wednesday last (30th ult.) a party of the 
mewubers of the Liverpool Engineering Society, by 
the kind permission of F. W. Webb. Esq., M. Inst. 
C. E., visited the Crewe Works of the London & 
North Western Railway. The party left Liverpool 
by the Il a.m. train. At Crewe their carriage was 
taken by a locomotive up to the offices of the 
works, where, in Mr. Webb's absence, they were 
met by the courteous manager, Mr. Worsdell, who 
conducted the party through the works, and 


pe towage systein is the| pointed out and explained the different processes 


best. If possible, level grades should be carried up | of steel making, etc., and objects of interest, from 
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highly-finished locomotive. 


After dining together, the party returned by the | 


6:40 p. m. train, having spent a most instructive 
and delightful day, 


> +0 <> 0+ Se 


THE EAST RIVER BRIDGE. 





The East River Bridge has afforded employment ant to inspector, 10 
to many thousands of workmen since its construc- | 
tion was begun on the day following New Year's | 
in 1870, but of the great number who have come to | 
and gone from the work four only remain who be- | te 
gan to work on the first day. The number of men | m 


on the bridge work has varied from 10 to about | 
900. Yesterday there were 797 men at work on the | 
bridge, irrespective of the officers of the Board | 
and the Engineer Corps. The laborers all work by | 
the hour, and their wages are paid at the end of | 
every two weeks. The whole amount thus far | 
expended for labor on the bridge is $1,538,162.53. | 
The amount of the pay-roll per week at pres- | 
ent is $8,325, but a year ago it was about $1,000 | 
more. This does not include the pay-roll of the | 
engineers, which is $3,169.17 a month, or that of | 
the officers of the Board, which amounts to §$1,-| 
231.65 a month. The list of engineers and their | 
pay per month is as follows : Col. W. A. Roebling, 

Chief Engineer, $833.33; C. C. Martin, Assistant | 
Engineer, $500; W. H. Paine, $333.33; Francis | 
Collingwood, $300 ; George W. McNulty, $208.34 ; | 
S. R. Probasco, $250; W. Hildebrand, Draughts- | 
man, $220.84 ; W. Vanderbosch, Inspector of Stone, | 
$190; E. F. Farrington, Master Mechanic, $333.33. | 
Total, $3,169.17. 

The pay of the officers of the company, by the | 
month, is as follows : Henry C. Murphy, President, | 
$416.66; John H. Prentice, Treasurer, $333.33 ; | 
O. P. Quintard, Secretary, $333.33 ; John Garvey, | 
Clerk, $83.33; A.-L. Curtis, Clerk, $65. Total, | 
$1,231.65. 

The pay of the different laborers by the hour is 
as follows: Ship carpenters, 30 cents; painters, | 
2215 cents; riggers, 15 cents; day laborers, 1236 | 
cents; stonemasons, 30 cents; helpers, 10 cents; | 
machinists, 25 cents; day watchmen, 1214 cents; | 
night wafchmen, 15 cents; blacksmiths, 30 cents | 
and 25 cents; blacksmiths’ helpers, 171g cents and 
15 cents; inspector, 35 cents; assistant to inspector, | 
25 cents; master machinist, 40 cents; steam engin- | 
eers, 20 to 35 cents; foremen, 25 cents to 40 cents; as- | 
sistant engineers, 174g to 20 cents; hod-carriers, 174¢ | 
cents ; carpenters, first-class, 25 cents ; carpenters, | 
second-class, 20 cents; carpenters’ helpers, 15 | 
cents to 171g cents ; draughtsmen. 80 to 40 cents ; 
tool dressers, 25 cents; stone cutters, 25 cents; | 
brick masons, 30 cents ; stone masons’ helpers, 15 | 
to 171g cents; brick masons’ helpers, 15 cents ; 
drivers, 15 cents ; general foremen, 40 cents ; assist- 
ant foremen, from 25 to 35 cents; laborers, 10 to 
121g cents ; messengers, 20 cents. 

The pay of the bricklayers was recently increased 
to thirty cents an hour. The pay of the carpen- 
ters varies according to their skill, their being now | 
thirty-three employed at thirty cents, thirty-six at | 
twenty-five cents, and ten at twenty cents an hour. | 
The men are employed by the engineers, and there | 
are no recommendations needed beyond skill and | 
ohysical ability. There is no number of hours | 
fixed for the men, but their work has usually been | 
confined to ten hours a day, although when there | 
is any special feature of the work which is being | 
pushed, the men work twelve hours a day. 

There is an esprit du corps about the employés of 
the bridge which the engineers say they have | 
never seen exhibited on any other great work. This | 
was particularly the fact when the cables were be- | 
ing made. The different gangs of men worked with 
energy and zeal in their different branches, and that | 
difficult part of the work was completed in a much | 
shorter time than was anticipated. There is not | 
needed a harsh word at any time to mane the | 
work moving. Every man understands his duty, | 
is prompt and willing, and the best of feeling has | 
existed all the time between the men and the engi- | 
neers. In a short time a larger force of men is to | 
be put on the work to tear down the buildings in | 
the track of the approach in this city and to make | 
excavations for the masonry. Probably nearly | 
1,000 men will be engaged in the work ina few 
weeks. 

In Brooklyn there are now employed, 2 draughts- | 
men, 1 assistant to the civil engineers, 1 assistant | 
to the inspector, 1 time-keeper, 1 receiving clerk, | 
1 messenger, 5 day watchmen, 3 night watchmen, 
1 blacksmith, 1 tool-dresser, 2 helpers, 10 engineers, | 
2 assistants, 2 engineers, 2 firemen, 2 foremen of 
riggers, 78 riggers, 4 foremen of laborers, 109 labor- 
ers, 1 foreman of carpenters, 9ship carpenters, 11 car- 
venters, 6 second-class carpenters, 2 carpenters’ 
1elpers, 1 foreman of stonecutters, 14 stonecutters 
1 foreman of stonemasons, 16 stonemasons, 3 
foremen of brickmasons, 38 brickmasons, 24 stone- | 
masons’ helpers, 37 brickmasons’ helpers, 1 fore- | 
man of drivers, 1 stableman, 9 drivers, 10 horses 


the pate stacked in thousands of tons to the | 


! 


| length of river —.. 1,595 feet 6 inches; oO! 
eet, - 


| strength of each cable, 12,200 tons; weight of wire, 12 


| by this design suggests its 
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and carts, 1 general foreman, 2 drivers, 1 stone- 
breaker, 6 skilled laborers, 2 boys. Total, 419. 
In New York there are employed 4 ship carpen- 


ters, 2 foremen, 1 painter. 17 riggers, 6 laborers, 1 


ers, 8 machinists, 1 machinist’s helper, 4 da 
watchmen, 4 night watchmen, 8 blacksmiths, 
8 blacksmiths’ helpers, 1 inspector, 1 assist- 
ship carpenters, 1 
master machinist, 10 engineers. 3 assistant en- 


carpenters, 4 second-class carpenters, 2 n- 
rs’ helpers, 3draughtsmen, 1 receiving clerk, 1 
essenger, 1 tool-dresser, 6 stonemasons, 17 stone 
cutters, 42 brickmasons, 45 hod-carriers, 10 stone- 
masons’ helpers, 22 brickmasons’ helpers, 9 drivers, | 
1 general foreman, 5 assistant foremen, 20 labor- 
ers. Total, 368. 

In the stone-yard at the foot of Dikeman street, 
Brooklyn, there are employed 1 foreman, 1 day 
watchman, 1 night watchman, 1 engineer and , 





riggers. Total 10. 

n answer tothe many inquiries reaching the 
bridge office, a card has been printed containing 
the following facts about the structure: 


Construction commenced Jan. 2, 1870; size of New 
York caisson, 172 x 102 feet; size of Brooklyn caisson, 
168 x 102 feet; timber and iron in caisson, 5,253 cubic 
yards; concrete in well holes, chambers, etc., 5,669 
cubic feet; weight of New York caisson, about 7,000 
tons; weight of concrete filling, about 8,000 tons; New 
York tower contains 46, cubic yards masonry; 
Brooklyn tower contains 38,214 cubic yards masonry; 


each land span, 1,860 feet; length of Brock 
lyn approach, 971 feet; length of New York 
approach, 1,562 feet 6 inches; total length of 
bridge, 5,989 feet; width of bridge, 85 feet; num- 
ber of cables, 4; diameter of each cable 15% 
inches; first wire was run out May 29, 1877; cable 

ing really commenced June 11th, 1877; length of each 
single wire in cables, 3,578 feet 6 inches: ultimate 





feet per pound; each cable contains 5,296 parallel (not 
twisted) galvanized steel oil-coated wires, closcly 
wrapped to a solid cylinder 15% inches in diam- 
eter; depth of tower foundation below high water, 
Brooklyn, 45 feet; depth of tower foundation below high 
water, New York, 78 feet; size of towers at high water 
line, 140 x 59 feet; size of towers at roof course, 136 x 53 
feet ; total height of towers above high water, 278 
feet; clear height of bridge in centre of river span 
above high water, at 90° F., 135 feet; height of 
floor at towers above high water, 119 feet 3 inches; 
grade of roadway, 3 feet in 100 feet; height of towers 
above roadway, 159 feet; size of ancho at hase, 
129 x 119 feet; size of anchorages at top, 117 x 104 feet; 
height of anchorages, 89 feet front; 85 feet rear; weight 
of each anchor oo 23 tons; total cost of bridge, ex- 
clusive of land, $9,000,000. —. will probably be 
completed in 1880." Engineer, Col. W. A. Roebling.— 
N. Y. Sun. 





MECHANICAL ENGINEERING. 


THE increase in the number of applications filed 
at the Patent Office has been quite uniform for 
many years. The applications number now a little 
more than 20,000 per annum. Of these only about 
two-thirds, or between 13,000 and 15,000, are 
granted. The total number of American patents 
extant and expired is more than 216,000. @ av- 
erage number of applications submitted to each 
individual examiner in 1859 was 200, while in 1877 
it was 238, the number of examiners having been 
increased in the meantime from thirty-one to 
thirty-eight. 

THE finished-iron plant being erected at Titus- 
ville (at which the Eames oil-fuel process will be 
employed) is thus spoken of by the Herald : *‘ Some 
idea of the great extent of these works may be 
formed from the fact that the steam-hammers to 
be used are to weigh 95,000 pounds, being twenty 
feet in height. e excavation for the foundation 
will be six feet deep, are feet long and six 
feet in width, in which will be placed 25,000 feet 
of oak timber. A pair of 12-ton shears will be 
erected in proper proximity to the hammers. A 


seventy horse-power Corliss engine will be used to oo 


drive the machinery. 


A MACHINE for mill-stone dressing and similar 
work, driven by electricity, consists of a soft iron 
magnet and mechanism arranged so that by 
breaking and closing the wire connection with a 
stationary battery an armature rises and falls, and 
the hammer stroke is made. The machine is light 
and portable, and can oe put at work upon 
the stone in place; the ws may be light or 
heavy, and at the rate of 1000 to 2000 strokes per 
minute, and the feed may be in right or curved 


|lines. The ease with which a very quick recipro- 


cating movement of small amplitude is produced 
ptation to other 
mechanical purposes. 

AN English apparatus for purifying smoke and 
other noxious vapors consists of three 
wheels, fitted with propeller blades, and placed in 
an enlargement of the flue between the furnace 





| 
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and chimney. The wheels are submerged 
in water ; they are revolved, ucing a fine spray 
which fills the chamber through which the smoke 


passes ; it is washed by the spray, which falls in 
| helper, 2 stonemasons, 1 rigger, 1 foreman of | 
| blacksmiths, 1 blacksmith, 4 blacksmiths’ help- 

y 


succession upon three screens and is filtered, 
thereby the water is used over and over. From 75 
to 80 per cent. of the sulphuric acid vapors, gene- 
rated by the combustion of coal, is taken up by 
water alone ; if it is charged with certain salts the 
whole may be absorbed. 


Hemp Sorrentnc MacHine.—The Mohawk and 


ineers, 2 helpers, 2 boys, 5 foremen, 52 riggers, | Hudson Masatactaring Company, of Waterford, 


N. Y., has recentl tand shipped to the hemp 
ion in Kentucky, a hemp-softening machine, 
which is believed to be the lar, and heaviest in 
the country. It has two flu rolls. The lower 
one 12 inches in diameter and 6 feet long. The 
upper one is 24 inches by 6 feet. The lower one is 
driven by gearing from the back shaft; and in turn 
it drives the upper. The shafts are 6 inches in di- 
ameter. The upper roll and shaft weighed about 
8,500 Ibs., and the complete machine about 15,000. 
Other hemp-softening machines have been built at 
these works but none so large and heavy as this. 


GENERAL INTELLIGENCE. 


We solicit and are always pleased to publish in these 
mns any items of interest tha may be furnished us. 
GAS AND WATER. 
Lexington, Ky., is contemplating water-works. 


The Indianapolis water-works are pronounced a per- 
fect failure. 


Fort Wayne, Ind., is again working up the water- 
works question. : . 

The town of Milf M ss., recently introduced water 
along Pond street for es and as the supply is 
really inexhaustible, it is being introduced into several 
manufacturing establishments. 


The pro for pipe and laying in Pittsburgh are 
nboutind to the Telegraph of that city, and the bids 
are to be opened on the 21st inst. Specifications and 
information to be obtained from the City 
Council Bluffs Railwa Corban 


poin li There is 
considerable excitement over it, as it isa Jay Gould 
scheme. 





The Philadelphia Gos Sot hoes Socata 


pi edhe mage y = that by one of 
a can be furnished at 50 cents per 1,000 

Bie Lowell Relvend hes had its cmgten ts Sted for 
Sons ak edlihasms aan te al ‘ects, 
ee ey ee a 18 below 


nae apg on the south bank of Charles River 
under of th: Water-Supply Committee, of 
Watertown, Mass., an abundant quantity has been 
found at a depth of 22 feet. The source of a water- 
supply at the bend of the river sufficient for the whole 
town will probably be abandoned. 

The Sudbury River ba oye furnishing an addi- 
tional supply of water for the City of Boston, are very 
ee The conduit is completed, and has 
been in use since F , 1879. The dams upon the 
river are practically com with the omggion of 
the Sen of te chambers. total 
cost of the work to May 1, 1879, including amounts paid 
for water and mill was $5,011,963.70. re 
is every bility that the cost of the work will fall 
short of original estimate at least $300,000. 


G. F. Labagh, in the interest of Omaha, Neb., has 
been on a tour of examination of water-works of several 


FARE 


Western cities, a ee submitting a report on 
the subject of a pu Fee geemrions for Omaha. He is 
with ope! 


better pleased rations of the Burlington 
(Ia.) system than any other which he has examined, not 
only in the machinery used, but the formation of the 
company which controls the business. He thinks it is 
much better, and cheaper in the end, for the works to 
be owned or closely controlled by the city. 


OsKaLoosa, Aug. 7.—Water-works is the word. A 


They will re 
some definate action willbe taken. The is to get 
the water from Skunk River, just four from town, 


or puta pump in the artesian, and bring the water 
wisteh vee teas of 700 feet) to within sixty 
‘eet of the surface. pon Ay Lge xp adRlra greet 
haustible. Utilizing this would be the cheapest, but 
Skunk River seems to have the most friends. 
Hamilton, Ont., was first supplied with water in 1861, 
the water-works costing .000. Since then the de- 
has 50 miles 


MELWAUKER, Aug. 11.—A party of prominent Iowans, 
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inctading B.D Stevens, President of the First National 

Bank of Moines, Addison Darrell, one of the wealth- 

and other prominent citizens, 

of — with the 

, Milwaukee & St. Paul Railway 

of a road from Marion, the 

to Moines, via —— ® 
of one hundred and fifteen miles, through a 


country. A com has been organized to ca out 
the project, ‘under thetitle of the Des ae, eee & 
Milwaukee Railway, with J. H. Clarkson as ident. 


Some weeks Manager of the Toronto 
Water-W orks, oun Alderman Fines, Chairman of 
the Water-Works Committee, started w a tour of in- 
syection of the principal water-works of Canada and the 

nited States, preparatory to recommending a plan for 
the extension of the Toronto works. The cities visited 
were Montrea!, Ottawa, Rochester, Buffalo, Erie, Cleve- 
land, Toledo, (hicago and Milwaukee. 
has reported, Lut so unsatisfactorily that the by-law 
for the raising of money to build the proposed extension, 
and which was to be voted upon by the people on 
Wednesday next, has been withdrawn, as it was certain 
to be defeated. In the mean time Toronto wants a plan 
submitted for an improved water supply. 


Amsterdam, pentqnenery County, N. Y., has been 
agtated upon the subject of a public water supply for 
about two years. In the autumn of 1877, P. H. Baer- 
man, C. E., of West Troy, N. Y., submitted a report 
upon the subject, made from his surveys. He advocated 
a gravity system with a reservoir ; total cost $100,000. 
The matter has probably been discussed during the past 
year, until it has reached the form of a public meeting, 
which was held in Amsterdam two weeks ago. At that 
meeting T. T. Flagle?, of the Holly Manufacturing 
Company, advocated the Holly system of water supply. 
The plan suggested was to give the village 123 hydrants, 
10 miles of pipe, and machinery for the production of 
3,500,000 gallons of water og day ; everything in 
complete working order for $155,000, A committee of 
six was appointed to investigate. 


The village of Oxford, N. Y., having employed P. H. 
Baerman, of West Troy, who is rapidly attaining a 
prominent place as a hydraulic engineer, to make the 
necessa 
ply for that village, a report has just been presented by 
the engineer. The plan 


a large reservoir capable of hol 3,000,000 | the resistance in the hydrant, we shall compute the | 
ion, the water-line being feet above the average | pressure necessary, at the end of 100 feet of 2'¢-inch 
surface of the vil streets, to be distributed to 25 hy-| hose, to discharge 20 cubic feet per minute through | 


drants through 14 50 
for a domestic supply the wa 
springs yielding 20,000 
reservoir situated at an e 
vi 
laid for the fire service. Total cost to be 
report has been printed. 


feet of 8-in., 6-in. and 4-in. 
ter is to be brought 
ons 


The Cochituate Water-Works exhibit for the year 
ending April 30, 1879, an excess of income over expen- 


ditures as follows: quired, Q = cubic feet per second, d = diameter of | 
Receipts: nozzle in inches, and c = coefficient of discharge = .95. 
ee nore $1,011,665.21 | From the first we have 14.8 feet as the head required in | 


From shutting off water and letting on water, 





RT hidnd -o6% 9d6R6 penser aanedaneee- ste 3,145.75 : * 
=" the nead required to produce the jet. To produce the 
I aig cs asa iveewst punk oa seenes 65,678 3.61 an req hina ies Dall te-aenuieed. tur a 
$1,080,479 .57 | pressure of 62 pounds acting at the hydrant. Into the 
Expenditures ‘our-inch pipe the engine must work at a water pressure 
SII 556 6 dc teases bbnctesdesivsscsis $166,293.06 of 146.1 pounds, into the six-inch pipe at a pressure of 
Ps of ae neues des ane = py ty pee and into the eight-inch pipe at a pressnre | 
Paid Mystic Works for water furnished East — 5 pound. Since, in the same engine, other condi 
rk. <x esetoaee.'” attes tabenadieactia 48,851.11 | tions being equal, the work performed must be directly as | 
Nc. i aon okékiacitennhauvanivecet secs 8,322.59 | the force expended, 2.25 pounds of fuel must be consumed 
—_—_____—___ | forthe 4-inch pipe and 1.13 pounds for the 6-inch pipe, 
$903,283.66 | where but one pound would be required for the 8-inch 
Excess of income over expenditures............ 177,195.91 


Allan Campbell, the Commissioner of Public Works, 
Geenltir, undee the city charter, calling upon 


o rienans f all stores, buhogn, hotels, 
Oo wor 

cae public wharves, ferry-houses, 

and other places where water is for 


measurement. 


The committee | 


ENGINEERING NEWS. 


| 
| whole 10,000; and on the city’s refusing to pay for 
| them, he sued it for $700,000, the contract price being 
| $70. This suit was brought in March, 1874, and, after 
| five years, it is still pending. It was referred to John 
| K. Porter, before whom it was on July 10, but 
| all the printed briefs have not yet been submitted. The 
| city takes the ground that the whole contract was a 
| fraudulent one, to which Navarrc, Tweed, and Alex- 
| ander Freer, then a Commissioner of Charities and Cor- 
| rection, were parties; that it was not an approved 
| meter, as required by law ; that the test had bern made 
with a half-inch meter, and that those delivered were of 
the same size, except that the orifice had been changed 
| to fit a one-inch pipe. It was also stated in evidence 
| that while the meters were to be supplied at $70 each, 
| they could be manufactured for $22, and would have 
| returned a handsome profit at $35. 


A serious mistake is made, in many otherwise admira- 
| bly-designed systems of water supply, in the adoption of 
| too si pipe. A false conception of what constitutes 

true economy is the cause; not how to make the least 
cost alone, leaving the effect as of secondary importance, 
| but how ad eng a maximum result with a minimum 
| outlay should be the guiding idea. Common sense is 
| very often a rejected factor in the solution of engineer- 
~ problems. Indolence or incompetercy says, ‘‘ This 
will do,” when it will not do. No street pipe should be 
| less than six inches in diameter, and, if a really efficient 
fire protection be desired, the pipe should be not less than 
eight inches. A smaller pipe will fail, except at an 
enormous waste, to supply the water with which to 
combat a serious fire. To produce a given sup- 
ply, the smaller pipe. as compared with the larger 
|one, produces such an increase in flow as greatly 
|augments the resistance, and causes a_ corres- 
ponding increase in the combustion of fuel and 
consequent cost. The better work is done by the more 
direct action. We will assume that we have to supply 
| two fire streams, each of 20 cubic feet per minute, at a 
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work. A visitor to the Fairmount works, on any of 
these August days would probably see three turbine 
wheels at work and four standing idle, simply because 
the current of the Schuylkill is not sufficient to turn 
them. Whenever one of them stops the water-supply is 
diminished to the amount of 5,000,000 gallons or 
more per day—a serious matter, considering the 


narrow margin on which the Water Engineer 
is obliged to work. By mathematical calcula- 
tion, the Fairmount pumps should lift 45,000,000 
gallons; by actual measurement, when working 


at their best, they do lift about 30,000,000 gallons, and 
at the present time they are lifting less than 12,000,000 
galions. This throws all the additional pumping—50,- 
000,000 gallons and upward—on the steam pumps. The 
united pumping capacity of the steam-engines is some 
thing like 90,000,000 gallons every twenty-four hours, 
by mathematical demonstration, but practically it is 
probably one-third less—say 60,000,000 gallons. But 
| this pre-supposes every engine to be in motion night and 
day, and makes no allowance for necessary repairs and 
accidents. When working under the very best condi- 
tions, the steam-pumps are able to lift enough of water 
to keep the reservoirs full; but, owing to defects in the 
system of distribution, the water cannot always be 
| thrown where it is most needed. At present the Fair 
mount, Corinthian and Spring Garden reservoirs 
on the east side of the Sckuylkill are kept at their nor 
mal levels, but the high-service reservoir at Belmont is 
running down, although the engines are run at high 
| pressure day and night. An early rain-fall may save 
us from a water famine, but the Department is working 
on a margin entirely too narrow and is obliged to incur 
risks to which it ought} not be put. It must be borne in 
mind that we bave no storage reservoirs, and there is no 
such thing as saving the water that might be pumped 
up in the winter for a summer supply. The water is 
drawn from the reservoirs as fast as it is put in, and the 
Chief Engineer is expected to adjust his pumps to the 


surveys and estimates for a public water sup- 


to construct, for fire 


_— 
rom 
per diem, to a small 
vation of 300 feet above the 
, the water to be distributed through the mains 
18,216. The 


stables, | 
business | 


—— 2 a ee on _ 
su -pipes, to ‘or the w: consumed 
Sah If this is not attended to, the meters 


hydrant, 1,000 yards away, through a straight and uni- 
| form line of pipe. In four-inch pipe (such pipe is exten- 
sively used in some cities) this would give a velocity of 
| 7.66 feet per second. Using Fanning’s formule, a total 
water pressure of 84.1 Ibs. will be required. In a six 
inch pipea —— of 3.401 feet per second will result, 
| arid a pressure of 11.6 lbs. will be needed. In an eight- 
inch pipe a velocity of 1.9 feet will be produced, and a 
pressure of ~.8 Ibs. will be necessary. The pressure at 
the hydrant will be the same in each case. Ignoring | 


a one-inch nozzle. In lieu of better formule we shall 


use the following: 


For the hose H = 





— in which H = head to one | 

.1541a%d* 
foot of length, Q = cubic feet per second, d = diameter | 
in feet and a = co-efficient of friction = 111,11, | 


e 
For the jet H = ————— in which H 
0019d*c? 


head re- | 


the hose. From the second formula we have 57 feet as | 


. But perhaps a less pressure will be more favorable | 
the cualier pipe. Letus see. Assume the pressure to | 
be 16 pounds at the farthest point (‘‘ domestic service”), 
the same quality as before taken to be delivered, and we 
readily see that 4.79 pounds of fuel will be required for 
the 4-inch pipe, and 1.41 pounds for 6-inch pipe when 
but one pound will be needed for the 8-inch pipe. As 
the cost of fuel is the large element in the economy of a 
water supply, too much attention cannot be given to the 
determination of the true value of smal] water pipes. 
These smaller diameters are being too largely introduced 








Works at the owners’ expense. G. W. B Chief syste ve | 
Saeese of the Croton Aqueduct, said that it was found ee ee of cur eualier cities and | 
that this action was to prevent the supply of : 
oe The suppl through the aqastect The Philadelphia Press of the 11th inst. says: ‘‘ One 

was up to its capacity, 95,000,000 Pw oy pi day, | of the first questions to which our Municipal islature 

but owing to the natural the and | must address itself after the summer vacation is the in- | 
the extrao: demands of the elevated roads, | creasing of the water supply of the city. It is not gen- | 
which used a million x large | erally wn that for last three weeks every ap- 

increase in the number buildings in rom liance which the Municipal government has provided | 
and a revival in work at fac- | for a water into the reservoirs has been worked to | 
tories, it was insufficient unless some step was ta-| its utm and if any one of the pumping en- | 
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‘or two-inch 

the 10,000 Navarro meters 
ee we the ee 
they were up 
Salumeenie Saacenee 
room than the W 
viceable in actual use. Tw 


sa 


pi 
but not likely to 


Navarro for him to furnish the with 10,000 meters, 
under which he aaenieataen Then Tweed’ 


downfall came, Navairo 


id break 

ines should down, there would be a water famine 
n some sections of the city. Le A ote. <6 Se 
engines at the Spring Garden Water-Works for twenty 
four hours for repairs would cause a diminution of press 


? 


, Comptroller | ure at the main reservoirs which would be noticed at 


half the hydrants in the city. During the months of | 
July and August the av daily ion of | 
| water in the city is not less than sixty million gallons, | 
and the conditions which the consumption 
Peeve Suse aes Water bre —_ to 
—, : are seven turbine wheels at 
| the abacus 


t works which, when working at their rull | 





the | capacity, pump about 30,000,000 gallons of water into | retary. 
that the reservoir ev: 
pe-yard, where all me- | varies with the volume and force of the stream. 
meter, taking up less month of Feb 


twenty-four hours. Their ba ay 
n 

_ for instance, the average daily 

was 23,311,722 gallons; in oT it was 29,- 
ions; but in July it was only eee ae 

in August it will hardly exceed 8,000,000. 


79,158 § 
| Sant 
its 


daily consumption. 
are required, and the turbine wheels can only be de 


plying the high district, 


| feet long 


maximum, the turbine-wheels do their um of mason 


But when sixty millions of gallons 


yended on for ten millions, his engines are over-taxed, 
rhere must be two or three powerful engines added to 
the working machinery of the Department, and there 
must also be a stand-pipe, or some other device for sup 
which is now suffering for 
water on account of the unusual drain on the Belmont 
reservoir. 


eee 


BRIDGES. 


Several inquiries for estimates for large iron railroad 
bridges are in the Pittsburgh market. 


A bridge over the Schuylkill at Birdsboro, 840 feet 


| long, is to be builtimmediately for the W. & N. railroad. 


The New York Bridge Company, of this city, has 
now on hand, among other contracts, the construction 
of asingle span highway bridge at Crawford, N. J., 84 

ona 36 feet wide, the ‘* Woodlawn Bridge,” 
at East Chester, in this country, 60 feet long and 2S feet 
wide, and also two smaller bridges in Oneida County, in 
this State. ; 


Among the contracts recently awarded to and now 
being prosecuted by Messrs. Rust & Coolidge, of Chi- 
cago, are the following structures, viz : An iron bridge 
across the Des Moines River, on line of the Sioux City & 
St. Paul Railway. An Iron Bridge, consisting’ of 4 
spans 150 feet each, across the Kankakee River, at 
Smalls Landing, upon the line of the Chicago & Strawn 
Railway —the Wabash Railways new Chicago line. The 
substructure aod superstructure of Solomon River 
Bridge, upon the line of the Atchison, Solomon Valley 
& Denver Railway: the substructure consisting of Lron 


| Cylinders, filled with concrete, with a Combination 


Rectangular Truss Superstructure. A Howe Truss span, 
upon the Owensville Branch of the Evansville & Terre- 
aute Railroad. A Counterbalanced Iron Swing Bridge 


| across the Calumet River Chicago, upon the Chicago & 


West Indiana Railway. 


The masonry work of the Lansingburgh bridge (ad- 
vertised elsewhere in our columns this week) has been 
let to Messrs. Flagler & Co., well-known contractors for 
masonry, water-works, etc. An unforeseen obstacle, 
says the Troy Times, has arisen which bids fair to pre- 
vent the building of the Cohoes and Lansingburgh 
bridge across the Hudson River. President Knicker- 
backer has made a proposition to Wm. L. Adams, 
owner of the southern portion of Adams Istand, that he 
enter into an agreement not to maintain or permit a 
ferry of any description between the island under his 
control and Lansingburgh. Mr. Adams objected. At 
once the orders for material were countermanded, and 
Contractor McDonough was directed to proceed no 
further with the work already begun. In explanation 
Mr. Adams states that the Payne ferry has been estab- 
lished 50 years. To ask its discontinuance and compel 
residents of the south of the island to walk a mile to 
cross the river could not be considered. He is firm in 
his refusal to sign the agreement, and President Knicker- 
backer seems as determined to adhere to the alternative 
that unless he does, the bridge will not be built. 


The doubting Thomases who have contended that the 
Cohoes & Lansingburgh Bridge Company did. not in- 
tend to construct a bridge across the Hudson from the 
foot of Lansing street to Van Schaick Island may here- 
after hold their peace. This morning the incorporators 
of the company held a meeting, and Thomas A. Knicker- 
bocker was elected President and Joseph C. Platte, Sec- 
The proposition submitted by the Union Bridge 
Company for their consent to the erection of the 
bridge was accepted, and it was decided to commence at 
once the sub-structure of the bridge. The contract for 
the entire sub-structure was awarded to McDonough & 
Flagler, of West Troy. These gentlemen are so well 


| known in this vicinity that their names to the contr «tis 
ust when water is most needed and consumption is at | a 


of the work being well done. The entire 


guarant 
wookis to be completed on or before Jan. 1, 1880 
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The contract for the superstructure has not yet been | 
awarded, and it would be well for those desiring to com- | 
pete to at once view the situation and make out their | 
estimates. It is the intention to have the entire bridge | 
completed and open to the traveling public by the time 
of the breaking up of the river next spring. The work | 
of docking at both bridge approaches has commenced, 

and this bridge, so long delayed, will now be pressed | 
forward to speedy completion.—Troy Press. 


RAILROADS. 


Jolin Ryan, of Brockville, Ont., has the contract for 
the 100 miles of Canada Pacific Railway west of Win- 
nipeg, at $533,000. 


The Denver and South Park Railroad has reached 
Red Hill, only twenty-three miles from Leadville, by 
way of Mosquito Pass. 


A new railroad between Reynoldsville and Punxsu- 
tawney, Jefferson County, Pa., is one of the things that | 
may be looked upon as a certainty. 


Maxfield & Co., of St. Paul, Minn., advertise for 1,000 
men to work at grading on Section A, Canadian Pacific 
Railway, west of Thunder Bay, Ont. 


All arrangements for building a union depot at Atchi- 
son, Kansas, have been completed, and proposals invited 
for the excavation. The building is to cost $100,000. 


An engineer is now making examinations of the route 
over the Blue Mountains, Oregon, by the Ruckle road, 
with a view of ascertaining its practicability for the 
proposed railway line 


The Denver & South Park Railroad has had its sur- 
veyors in this section already, and the probabilities are 
that a track will be laid into this region at no distant 
day via Chalk Creek Pass. 


At a meeting of the Southern Railroad trustees, held at 
Cincinnati, contracts for rolling stock, amounting in all 
to nearly $500,000, were approved, preparatory to 
opening the entire road for traffic. 


Dell Noblett, of Philadelphia, has bought, for $100,- 
000, the Pennsylvania & Delaware R. R., 4114 miles in 
length, running from Pomeroy, Pa., to Delaware City, 
Del. The sale included road-bed, rolling stock, and all 
the appurtenances, besides all the rights and franchises. 


The New Castle & Franklin Railroad will be sold at 
Pittsburgh on Sept. 10, by Alexander Bradley, trustee, 
under the authority given to him to sell by the terms of 
the mortgage. The road extends from New Castle, Pa., 
northward 3614 miles to Stoneborough, on the James- 
town & Franklin branch of the Lake Shore road. 


From Leadville to Pitkin via Alpine and Chalk Creek 
Pass, the distance is about sixty-five miles, while via 
Cleora the distance will be about ten miles further, and 
when the railroad is completed the trip can be made 
easily in ten hours, thus bringing the lower portion of 
the Gunnison section within cast access to market. 





It is estimated, from data obtained all over the world, 
that in labor and material the civilized countries of the 
globe are gainers to the amount of $100,000,000 a year 
by using the Bessemer process of converting ore into 
steel, while the saving of steel raiis in Great Britain 
alone «is estimated at $850,000,000 during the life of 
one set of these improved articles. 


Langdon Harrison & Co., of St. Paul, Minn., adver- 
tise for 300 men and 100 teams to work on the St. Vin- 
cent Extension of the St. Paul, Minneapolis & Manitoba 
Railway, between Alexandria and Barnesville. Board, 
$3.50 per week. Free transportation to Alexandria and 
end of track. Wages, $1.50 for men and $3.25 for 
teams. 


Work was begun on the 12th in driving piles for sup- 
porting foundations for the Brooklyn Elevated Railway, 
in Water street, between Fulton Ferry and Main street. 
Of the granite blocks used for foundations 118 have ar- 
rived. Men are busy putting them in place in Grand 
avenue, and 600 excavations are ready. The iron for 
the superstructure is expected by Sept. 1. 


The directors and stockholders of the Texas & Pacific 
Railway Company, at their annual meeting in Phila- 
delphia, Aug. 12, authorized bonds to be issued, not ex- 
ceeding $20,000 per mile, for the completion of the road 
from Fort Worth west to the Pacific coast, a distance of 
over 1,200 miles, the loan therefore amounting to 
$24,000,000. The report of the directors shows the 
total number of miles of road in operation during the 
year, and up to May 31, 1879, to be 444 miles, with 40 


additional miles of siding. 


The work of surveying the route of the proposed new 
line to Chestnut Hill, Philadelphia, to be known as the 
Germantown & Chestnut Hill Railroad Company, is 
completed, and the construction of the road will be 
pushed forward as rapidly as possible. It has a capital 
of $500,000, and is officered as follows: George B. Rob- 
erts, President; Albert Hawson, Secretary; William 
Taylor, Treasurer; Messrs. A. J. Cassatt, G. Morris 
Dorrance, N. Parker Shortridge, Josiah Bacon, Strick- 
land Kneass and John P. Green, Directors, 


The Northern Pacific managers expect, by the fall of 
next vear, to have at least 350 miles in addition to the 
present 720 miles. The new divisions to be built are the 
Missouri, about 200 miles, from Bismarck across the 
country to the Yellowstone River, in Montana, and the 
Pend d’Oreille, also about 200 miles, from the head of 
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Seney, E. H. R. Lyman, Adrian Iselin, Jr., John T. Mar- 


tin, New York; C. R. Cummings, Chicago; Dan P. 
Eells, Cleveland; Hon. Charles Foster, Fostoria; C. 8. 
Brice, Lima. The officers are: President, C. R. Cum- 
mings, Vice-President, Dan P. Eells; Secretary and 
Treasurer, B. G. Mitchell, New York; General Mana- 


| ger, Wm. B. Howard; Assistant Secretary and Treas- 


urer, W. H. Andrews; General Superintendent, J. H. 
Burgoon. The general offices are to remain in Fremont, 


,O. 


A Madison, (Wis.) dispatch of Aug. 7 to the St. Paul 
Press says: To-day articles of association were filed 
in the Secretary of State’s office for a railroad to be 
known as the Portage & Freeport Railroad Company. 
The capital stock is $1,000,000. The contemplated 
line is to be about eighty miles im le , and will pass 
through the counties of Columbia, e, Iowa, and 
Greene in *Wisconsin, and partly through Stephenson 
County in Illinois. Articles were filed at the same time 
by the same incorporators for the Wisconsin & Min- 
nesota Railroad Company, witha capital of $2,000,000. 


| The line contemplated by this company is to commence 


at or near Medford, on the Wisconsin Central railroad, 
running west to some —_ on the Mississippi River in 
Pierce or St. Croix County, passing through Wood, 
Marathon, Taylor, Clarke, Eau Claire, and Chippewa 
Counties, and thence through Pierce or St. Croix 
County. 


Minnesota wants an independent outlet for its trade 
to the East, and for some time past the press of that 
State and of Dakota have been agitating the construc- 
tion of a railroad from St. Paul and Minneapolis to the 
Sault St. Marie, connecting the waters of Lake Superior 
and Huron. This would divert from Chicago the trade 
of an immense area, which is every year increasing in 
impertance. -It is 450 miles from St. Paul to the Sault. 
This river, though deep and rapid, admits of bein; 
bridged at many points. Thence a line direct to Mon 
would be but 550 miles long. Far one-third of this 
distance a road is already constructed. Minnesota, 
Wisconsin, Upper Michigan, Dakota and Manitoba, as 
well as Canada,would be greatly benefited by this road. 
The engineering for the whole line of the Canada Cen- 
tral Railroad has been nearly completed: it has been 
cleared to Rockliffe, 55 miles from Pembroke ; grading 
has been completed for 44 miles, rails laid for a little 
over 30 miles, and about 20 miles ballasted. Two loco- 
motives and 35 cars are used on the work, and employ- 
mentis given to500 men. The contract will be finished 
by the fallof 1880. The contractor is Mr. Jas. Worth- 
ington. 


——eoo——_ 


RIVERS, HARBORS, ETC. 


PortsmouTH, N. H., Aug. 14.—Gen. Thom, Lieu- 
tenant Colonel of Engineers, U. 8. A., has begun Pre 
liminary preparations for the construction of a b: . 
water in this harbor to connect Great Island with Goat 
Island near the third bridge. Its length will be 820 feet, 
of which about 650 feet will be in water, varying from 
mean low water to 10 feet below, the remaining being 
from mean low water to 5 feet above. The mean rise 
and fall of tides is 8 5-10 feet. It will require about 
8,000 tons of rubble stone werk, the delivery thereof to 
commence on or before Sept. 15, and be completed about 
May 15, 1880. 


PHILADELPHIS, Aug. 13, 1879.—John C. Traut- 
wine, the well-known engineer of this city, who was 
chief engineer for the construction of the Panama Rail- 
road, was interviewed to-night in regard to M. De Les- 
seps’ project for a ship canal across the Isthmus of 
Panama. He says that when M. De Lesseps proposes 
to build a canal, without locks, by the Panama route, 
he has no conception of the a or difficulties ; he 
believes that the subject will be agitated for a few 
months, and will then drop again for years. Mr. Traut- 
wine prefers the San Blas route, which is 38 miles from 
ocean to ocean. The estimated cost of the canal by the 
latter route he fixes at $250,000,000. He says that 
Lieutenant Wyse, who made the survey for M. Les- 
seps, will be in this country shortly. 





MISCELLANEOUS. 


Leadville, Col., is to have a new Court House built at 
once, The main building will be 87!¢ feet by 60 feet. 
Geo. E. King is the architect. 


A new rolling-mill is to be constructed at Beaver 
Falls, Pa. A site has been selected near the gas-works, 
and the ground is now being staked off ready to begin 


work. 


The labor market is improving, as shown by Castle 
Garden statistics. For the first seven months of this 
year employment was found at this place for 9,000 
emigrants. 


It is estimated that Europe will have to pay out fully 
$600,000,000 to foreign countries this year for food, and 
it is believed that no less than one-half of this vast 
sum will come to the United States. 


Wm. H. Vanderbilt has given $100,000 for a gym- 
nasium and the erection of a Civil Engineering 
and Scientific Hall on the grounds of the Vander- 
bilt University at Nashville, Tenn, 


New York City is at present suffering from a sort of 
brick famine, and the market in consequence has a fever- 
ish and excited appearance. Prices have advanved dur- 
ing the past five or six weeks $1.25@$1.50 per M. 


Ave. 16, 1879. 


steam, and water-pipe at the Branch State Prison, for 
$28,000. 

There are 4,017 miles of canal in the United States, 
costing In their construction $166,570,150; of these, 
there are 1,245 miles in the State of New York, costing 
$64,706,326, and 920 miles, costing $44,120,712, in 
Pennsylvania. 


The Canadian government has a debt of $140,000,- 
000, incurred for the construction of railroads and 
canals which yield no commensurate income. The im- 
ports have exceeded the exports $40,000,000 annually 
on the average for the last six years. 


The Spuyten Duyvil rolling mills, which have been 
idle for eight years past, are to be started up on a con- 
tract for 10,000 tons of railroad iron for a Boston party ; 
the rails to be delivered at Kansas City, and the price 
the mills will realize at their works f. 0. b., will be $40 
per ton. 


The committee on improved sewe in Boston, has 
awarded to L. A. Sylvester the contract for buildin 
700 feet of sea-wall, 200 feet of platform wharf, an 
making 6,000 yards of earth excavation for the pum 
ing works, to be built at Old Harbor Point. The 
price was $21,489.50. 


Chicago pr sores seems to have invented a very 
simple and effec’ method of preventing elevator ac- 
cidents. The bottom of the elevator passage is made an 
air-tank, and so arran, that a falling elevator cab 
compresses the air, gently but completely arresting the 
violence of the fall. 


At Albia, Monroe County, the contract for buildin, 
the new school-house has been let to M. Schnell, of Roc 
Island. He agrees to complete it according to the plans 
and ifications furnished by Mr. Foster, of Des Moines, 
for 1,457. ‘Lhe contract for heating the building 
with steam has been let to Robinson & Atherton, of Des 
Momes, for $1,000, 


WitmineTon, Del., August 10.—Yesterday at_noon 
the bids for the erection of the new County Court-House 
were opened by the Building Committee of the Levy 
Court. Archibald Given, of this city, was the lowest 
bidder, and the contract was awarded to him. Mr. 
Given’s bid was $66,203, The next lowest bidder was 
William Given, of Philadelphia, $67,123. The former 
will commence operations as early as it is possible. 


St. JoserH, Mo.—The Asylum Commissioners 
awarded July 16, to Olsen & Co., of Chicago, the con- 
tract for all work, except te ea plumbing, 
gas and water fixtures, at $56, and old materials on 
the ground. The contract for the other work was given 
to Samuel I. aa & Co., of Chi , at $13 .06. 
and old material. The total amount is $70,078.06. This 
leaves only about $5,000 of the amount of the appro- 

riation for the construction and furnishing of Asylum 

o. 2. Wm. Gibson, sub-contractor under Olsen & Co., 
has begun work on the excavations. 


The London Pngineer says, ‘If we ask for locks, 
standards, roller-blind fittings, small brackets, boas 
and hat pegs, domestic apparatus and tools, substantial 
toys and very many other things, we are shown Amer- 
ican productions. In the case of many things the prefer- 
ence is not superficial. Hardly any small English castings 
are anything like so fine in surface, light in pattern and 
cats wrest out as are these American things. Small 
English castings often show the joint in the mold in 
which they are cast, and they are either turned out un- 
coated or daubed with a common black, or dipped into 
acommoner. Generally the screw-holes are either too 
large or too small. In all these things the Americans 
are ahead of us.” 

ccipasilliatiaeioliae 
SEWERAGE. 

To sewer a town, and then leave house-drains to hap- 
hazard construction, is simply little better than to waste 
the rate-payers’ money. Comfort and means for health 
are only to be sec by the best house-drai , and 
the best house-drainage will not be accompl by 
builders working under no responsibility.—Rawlinson’s 
Suggest ons. ; 

The sewerage of a town or village will consist of 
waste-water and excreta from the ho and the 

i ,» May range from 100 to 250 
gallons per day from each house. This volume will 
probably flow off in about eight hours, so that the sew- 
ers must provide for not less than three times this 
volume, if every drop of roof and surface-water can be 
excluded. As this cannot in all cases be accomplished, 
the sewers should provide for not less than 1,000 gallons 
from each house, or, for a town of 1,000 houses (5,500 
om omy have a delivering capacity of about 1,000,- 

gallons. An outlet-sewer of 2 feet diameter, laid 
with a fall of 5 feet per mile, will deliver upward of 
2,000,000 gallons, flowing a little more than half full; 
and, as provision should be made for an increase of 
a gooey a sewer of 2 feet diameter may be provided 
or each 5,500 ms, where no better fall than 1 in 
1,000 can be obtained. Lesser diameters will answer 
where there are no greater falls.—/bid. 


Towns situated on land rising considerably will best 
be sewered in zones: that is, by intercepting lines of 
sewers contouring the site, as such intercepting sewers 
will prevent gorging the lew-level districts; and also 

vent the of sewage down steep gradients at 

igh velocities, which in times of htavy rain, may burst 

the low-level sewers at the steep ient junctions. 

Sewers with steep —. if the flow of sewage is un- 
ii 








navigation on Columbia River east. The earnings of 
the road are steadily increasing, and it is expected will 
amount to about three-quarters of a million net this 
year, as against half a million last year. 


Detroit's city credit almost reaches that of the Federal | broken, get up a velocity in the sewage which 1s liable 
government. “She has just marketed | a loan of $200,- | eae in, utions ie +4 —— a oo tg 
000, bearing 4 per cent interest—$50,000 at par and in operation) to acquire a ter velocity at a. ae 


, $150,000 at a premium of one-tenth of 1 per — or time of more than six fget per nd, as any higher 
i The new Lake Erie & Western Railway Compan SACRAMENTO, Cal.—The papers have been signed by | velocity will take grit, or fence so) along the sewer 
h was formed in New York on the 5th inst., with the fol-| which the State Prison ioners give to J. J. | invert with a cutting and disintegra’ action rapidly 
e 





lowing Board of Directors: Walston H. Brown, Geo. I. | Gleason, of thiscity, the contract for laying the gas, | destructive te the material of the sewer.—Jbid. 
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| definite time is always reserved. The tramway 
corporations are also subject to a tax on their net 
earnings. In some instances, considerable local 
revenue is derived from this source. In no Eu- 
ropean city are the streets given up to the railway 
corporations, as here, without restrictions as to 
time of occupation, nor are they permitted to de- 
prive the municipality of a fair share in their 
4 large profits. This is another instance of the supe- 
=| riority of municipal government in Europe over 
our own and of the greater care taken to protect 
the public interests.” 
i> 00+ @——_________- 
THE AMERICAN SOCIETY OF CIVIL ENGI- 
NEERS AND THE PANAMA CANAL. 


= aa aon 


Tribune Building, New York City. 


GEO. H. FROST, Proprietor. 
———— — = 
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De LEsseEPs is going to investigate, and, oneal 
ing to a Paris correspondent, he has sent to Cen- | 
tral America several expert engineers, including 
Donoreaux, whose work on the Danube and at 
Antwerp is well known, to examine the plans of | 
the Panama Canal, and ascertain the probable ex- | 


| 





pense of building it. At the weekly comvatgation meeting of the Soci- 
ee ety, held on Thursday evening, an unusually large 
AN examination of the eyes of the employés of number of engineers—not only resident members 
a Massachusetts railroad has disclosed some curious but members and visitors from different States— 
facts. It has been found that a station-agent of | were present, drawn thither, for the most part, to 
one of the large towns has one glass eye; a popular | hear ‘‘some new thing” on the now interesting 
engineer on a fast mail train has wholly lost the Panama Canal question from Wm. B. Knight, 
sight of one eye; a freight-yard switch-tender can- | C. E., Junior of the Society, who has spent the last 
not detect a green light; a bridge-tender has the eighteen months in the management of the Panama 
use of only one eye, and is color-blind in the good Railroad, 2nd who proposed to informally present 
one; and two firemen cannot read a grade-crossing to the meting the results of his personal observa- 
sign one hundred feet away. It cannot be doubted tions along the Panama route for an interoceanic 
that railway accidents are frequently due to de- | | canal, exhibiting, at the same time, a map of the 
fective eye-sight, and if the eyes of all railway em- | Isthmus, with profiles, showing the relation of the 
ployés were carefully tested, and men who are | tide-waters of the Atlantic and Pacific oceans. 
near-sighted or color-blind removed or given less} Mr. KNIGHT was introduced by the Secretary, 
responsible positions, many lives might be saved. |and remarked that the interest of engineers gen- 
a. erally has recently been concentrated on this route 
THE unpunctuality, disorder and general mis-| in consequence of the decision of the Paris Con- 
management of the Russian railways became some | gress of engineers, and has created a desire for any 
time ago so notorious, and the consequent com- | information respecting its features that is obtain- 
plaints of their failure to perform the work for | able. He might be able to contribute some item 
which they were constructed were so many and so | | to the general fund by reference to the accompany- 
bitter, that a commission was appointed, shortly | ing map and adding some points of information 
before the late war broke out, to investigate their | acquired during residence of a year and a half on 
condition. This commission has now made its| the Isthmus and frequent journeyings from sea to 
report ; and. after expressing an opinion that the!sea. He did not propose to discuss the compara- 
shortcomings complained of are due to the unsub- | tive merits of various interoceanic canal routes, 
stantial and faulty construction of most of the|or even the special features of different plans of 


lines, to the insufficient supervision exercised over | construction on this particular route, nor to 


their working, to the lack of an adequate amount! give any estimates of cost; but simply to give the | 


of rolling-stock, and to bad administration, it | results of some observations without instruments 
recommends: First, the amalgamation of the exist- | over the route proposed to be traversed. 
ing fifty-three railways, with their separate admin- | No connected instrumental surveys with special 
istrations, into a few large companies, whereby | reference to canal construction, 
the cost of management will be reduced, and more | without locks, has been made across the Isthmus at 
unity will be introduced into the several lines. | this point: This deficiency is to be noted in e on- | 
Secondly, the commission recommends the forma- | nection with all estimates of cost that have been | 
tion of a distinct company to keep the whole of presented. The map here presented is compiled | 
the Russian railways always supplied with a suffi-| from careful and extensive surveys made by the 
ciert quantity of rolling-stock. Thirdly, the com. Panama Railroad Company at the time of building 
mission proposes the establishment of a pension | their road. It covers the ground to be occupied 
fund for all railway officic!s, in order that they by a canal on this route and is in all its topograph- 
may be induced to display more zeal; and, finally, ical features very correct and reliable. 
it is recommended that a general railway law shall The length of a canal on this route would not) 
be passed, in which the duties, responsibility and | vary much from that of the Panama Railroad, 
rights of every one shall be distinctly defined. | which is 4714 miles from ocean to ocean. 
oe Starting from the Atlantic at the mouth of the 
In Manchester, England, the street-railway lines Rio Chagres, the canal would follow the valley of 


either with or) 


—or tramways, as they are called—are owned by | that river for 30 miles, or about two-thirds of its’ 


the city corporation, which makes a good profit | entire length, in a southeasterly direction. From 


from their revenues, while at the same time afford- | the valley of the Chagres, across the divide, to the | 


ing to passengers the lowest possible fares. The Pacific, there may be some difference of opinion 
English laws by which permission is granted to | | 28 to exact < ‘course, but he thought instrumental | 


companies to use the streets for tramways, gives | surveys will establish the fact that the best route | 


to corporations the right to purchase the lines at | is to follow closely along the line of the railroad, 

the expiration of their leases. The city of Liver- | which was very carefully located at the lowest 
pool, on being petitioned for the right to lay more | land narrowest point of the summit ridge. Fol-' 
lines in its streets, has refused; and, by a large ma- lowing this course the canal would leave the | 
jority vote, the proposition to purchase the exist. | Chagres at the confluence of the Obispo. and fol- 
ing lines was adopted. The Philadelphia Press low the valley of that small river about 7 mules to 
remarks that ‘‘it would be interesting to know thesummit, and thence down the Pacific slope by 
the system generally pursued in European the Rio Grande valley to Panama Bay. 

cities relative to street railways. As far as The characteristics of the Chagres River are of 
we can ascertain, large franchises are asked at paramount importance, as affecting the practibility 
the beginning for the privilege of using the nage of a canal on this route, 
limits are prescribed to rates of fare, leases are —at sea-level plan— 
made for q fixed period and Ie ae ok eeethece | 
by the corporation on notice being given within a | where the line of the canal would leave it. which | 


as proposed. 


especially on the dniveau ciently capacious to serve ¢ 
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is, as indicated above, at the confluence of the 
Obispo, thirty miles from the mouth. It has many 
tributary streams below this. the first of im- 
portance being the Rio Quebrado, which rises about 
ten miles distant to southward, and along which 
M. Garella, in 1843, proposed to follow with a canal 
to the summit. The second principal tributary is 
the Rio Trinidad, which joins the Chagres from 
the south about ten miles from the sea. Here the 
Chagres reaches the level of the sea, and the or- 
dinary tides of the Caribbean Sea have no effect 
above this point, 

The fall of the Chagres from the Obispo to the 
Trinidad is about fifty feet, and is uniform for the 
entire distance of about twenty miles ; 
one-half feet per mile. 

The third and last important tributary is the Rio 
Gatun, which flows into the Chagres eight ymiles 
from sea. 


or two and 


The course of the Chagres River is tortuous, and 
runs for the most part between well-defined banks, 
its windings sharply controlled by the adjacent 
hills, which are covered with luxuriant vegeta- 
tion to the top of its banks, Its bed is of washed 
sand and gravel of granitic character, with many 
fords at low-water stages. Its depth, 


in ordinary 
dry season, he should estimate 


at not more than 
three to five feet above the Trinidad, but deeper 
below this, averaging about 10 feet. It has a width 
between banks of 300 to 500 feet, and is generally 
bank full during the 
occur during the 
June to November, but 
May and December. 
curs the total yearly 
60 inches, but not 


season. Its floods 
usually from 
sometimes including 
During this time  oc- 
rain-fall stated at 50 to 
accurately ascertained. <A 
large proportion of the total amount of rain is pre- 
_cipitated in ashort time. The greatest rain-fall is 
on the Atlantic slope, draining into the Chagres 
River, which rises very rapidly under the influence 
of heavy and continuous rains, 


wet 


wet season, 


He had observed 
arise of one foot per hour for twenty-four hours. 
The flood velocity between banks is about five to 
seven miles per hour. The river rarely overflows 
to any extent, even during very wet seasons, except 
when its discharge is obstructed at the mouth of 
the river. This condition occurs every year to a 
greater or less degree and at the time of most 
copious rains, and is caused by the influence of 
‘**northers,” so-called, which are terrific storms 
coming from the north, with wind at hurricane 
velocity. 

They occur at almost any time during the wet 
season, usually in November, and come up very 
‘suddenly, and continue from two to five days. 
They cause unusually high sea-level and violent 
wave action at the mouth of the Chagres River, 
' drivir-g the river-water back and acting as a dam 
to its discharge just at the time when it is taxed 
| to its fullest carrying capacity, and resulting in 
considerable overflow of its banks. During the 
prevalence of a ‘“norther” in December last, the 
|river, which was already much swollen by 
heavy rains, rose rapidly under this influence 
and overflowed its banks for 10 to 15 miles up the 
valley, causing a flood elevation of 26 feet above 
ordinary low-water near the junction of the Obispo 
—or about 72 feet above sea-level, This elevation 

was maintained until the ‘* norther” ceased to blow 
at the mouth of the river, when the river had its 
' flow unobstructed and fell rapidly. 
occurred in November, 1876, 
_may occur every year. 


A similar flood 
and these conditions 


It is inevitable that a tide level canal through 
this valley would have to take and hold within its 
limits this immense volume of water, and would 
necessarily be subject to the same conditions that 


‘now affect the flow and discharge of the Chagres 


River, since it could not be shut off at this end dur- 
ing continuance of a “‘ norther,” unless made suffi- 
asa stcrage reservoir 


It drains an im- for all the dramed waters of the Chagres River for 
mense extent of mountainous area above the potas j | five days or more. 


In the discussion which followed, Mr. F sight 








ae 


capers 





ee a ee 


266 


stated, in answer to questions, that there is no na 


tive labor to any extent, and men, materials and 
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‘ CORRESPONDENCE, | Dayton, 0.; the Sasen & iterate Co., of 


| Wilmington, Del., and the Baldwin Loco ive 
’ | , A motive 
subsistence would all have to be imported, and PUBLICATIONS OF THE AMERICAN SOCIETY | Works, 


work would be partially suspended during the wet 


season. 


The elevation of the summit at the crossing of 
the railroad is 286 feet above mean sea-level, and 


is distant about ten miles from the Pacific Ocean 
The foot of Pacific slope is five miles from the sea 


Probable length of tunnel or open cut on this the publications of this Society, I beg to say that 


route would be about four miles. 


oe s : | 
A lock canal is practicable on this route at bodied in a report signed by Mr. Charles Macdon- 


Philadelphia, are, we believe, the leadiny 
| manufacturers of narrow-gauge rolling-stock iy 
| the United States. We must leave the other ques. 
| tions to be answered by engineers who have had 
; practical experience in the location and construc- 
EDITOR ENGINEERING NEWS: tion of narrow-gauge railways.—Ep, ENG. News. | 

DeEaR Sik: Replying to your note in reference to 


RACE-TRACK CONSTRUCTION. 


OF CIVIL ENGINEERS. 





AMERICAN SOCIETY OF CIVIL ENGINEERS, ) 
104 East Twentieth st., New York. 
Aug. 15, 1879. | 








the present rules governing the subject are em- | East SAGINAW, Aug. 16, 1879 


aos é . Se | EDITOR ENGINEERING NEws: 
greatly reduced cost. The required elevation ald, Chairman of the Committee on Publications, | 


through the valley of the Chagres River could be and adopted by the Society. The rule therein stated | 


I wish to tender the following answers to your 


’ aor ; : | correspondent, Charles E. Chandler's questions 
maintained; a summit level of say 100 feet with to sales of publications is that ‘‘after members | rdi Aves : a 

, | are supplied without ch bers be sold to | S@rding race-track construction, and for the sak: 
ample supply of water at all seasons, and summit @7¢ SUPphed without charge, numbers 80 


cut at this level not over a mile and a half. 
would stand at nearly vertical slope. 


There are no swamp lands on this route except 
near the Atlantic coast, and there not very exten- 


sive. 


Rock © them only at a price fixed by the Committee on of brevity I will simply anawer them in the order 


Yours truly, ee = were — ; Sian 

JoHN BoGarT, Secretary A. 8. C. E. ie y col mencing eet on straight s re ches 

Soni from the point of curvature on the outer side of 
[The above is in reply to correspondents asking Saeilin ses dinette, ben Minn Minit of tan bene 

if the published papers of the Society could be "i — ieee gee 


Library.” 


: ; dinal grade about 75 feet on to the curves to meet 
The average temperature was stated ai 88°, with bought, from whom, and at what price.—Ep. ENG. 


a usual range of only 6° at Aspinwall. 


> +86 0 SO 


PERSONAL. 


Paris, Aug. 20.—Lesseps is already preparing for 
His wife will ac- 


a journey to the United States. 
company him. 

G. A. Woerth, C. E., 
Division of the Allegreny Valley Railroad, has 
been appointed Superintendent of the P., N. C. & 
L. E. R. R. 

Robert E. Petit has been appointed Principal 
Assistant Engineer of Maintenance of Way on the 
Pennsylvania Railroad division, vice George C. 
McGregor, resigned. 

Mr. 8. F. Pierson, late of the Cleveland, Colum- 
bus, Cincinnati & Indianapolis road, has received the 
appointment of Commissioner of the ¢ ‘olorado pool 


between the Atchison, Topeka & Santa Fe, the | 


Kansas Pacific, and the Union Pacific Railroads, 


Henry J. Rogers, the agent in the erection of the 


first telegraph line between Baltimore and Wash- | 


ington, the first in the world, died at his residence, 
in the former city, Wednesday morning, aged 60, 

\ French physician, Dr, Companys, who had 
charge of the sanitary arrangements of the Suez 
Canal Works, has been sent to Panama to study 
the subject of health regulations for laborers on the 
proposed canal. 

Nicholas Dubois, Chief Engineer of the new 
Keokuk & St. Louis Railroad, was instantly 
killed on the 14th, by the throwing from the track 
of the construction train on which he was riding, 
caused by running over a cow. 

M. de Lesseps would have made a good actor if 


he had not been a successful engineer. He has been | 


making a tour of France, visiting the commercial 
cities and lecturing on his new scheme of the Pan- 
ama Canal. He carries with him his little daughter, | 
Tototte, and she goes to the public meetings at 
which her father speaks, When she becomes | 
drowsy, M. Lesseps points to her and says: ‘‘ That 
little girl will fire the first mine when we come to | 
quarry the canal.” Then Mlle, Tototte awakes, and | 
the crowd enthusiastically cheers. 
E. H. Keating, M. Inst. C. E., City Engineer of | 
Halifax, Nova Scotia, in a letter to the Common 
Council of that city, protests against a proposed re- 
duction in his salary. And very justly. The sal- | 
aries of City Engineers everywhere are low enough | 
when it is considered how important are the in- 
terests intrusted to their care, and how much 
money may annually be saved to a city by a com- 
petent man. Cheap engineers are not the most 
economical ones, although the average politician 
cannot readily be made to see it. Mr. Keating has 
given a large amount of his time and talent to the | 
city gratuitously; besides, he has perfected the 
sewerage and water-supply ‘‘ schemes” of the city, 
and he may very justly protest against any reduc- 
tion in the small salary that any Nova Scotia 
city will give at its best, 


late of the Low Grade | 


' ing’s. 


the super-elevation of the outer curves, which is 
| 24¢ feet in one and three feet in the other. Then 
| the cross-section was formed by grading from the 
| outer side of track, and at right angles to it to 
meet the longitudinal grade at the inside line of 


| NEws.] 


CONEY ISLAND SEWERAGE. 





| NEw York, Aug. 20, 1879. 
EDITOR ENGINEERING NEWS : the track. 

Ata recent visit to Coney Island, I observed that; 2d. At the end of home-stretch remotest from 

it seemed too flat to permit of sewers to the sea, and, | the grand-stand. It was done by merging the 6) 

_even if it were not, the danger of spoiling the bath- | feet width at that point into 70 feet width opposite 

the grand stand, and continuing the 70 feet width 


|ing, would be too great to allow their employ- 
ment. All along the Island the sand has already | around the curve to within a short distance of out- 
stretch, then narrowing again to a width of 60 feet 


|received more refuse matter than it can safely 
hold. The large hotels at Manhattan Beach and | at the end of this curve. 


_ Brighton get rid of their liquid filth by pumping it| 34, It was so planned to meet the views of the par- 
into Sheepshead Bay, but the residents of the shore | ties in interest. Its construction having been left 


|complain of the offensive stench and the refuse | wholly in the hands of carpenters, the writer does 
that drifts toward them. Engineers have studied | not know whether it was located accor ling to plan 
| this sanitary problem for some time, but as yet| or not. However, it was subsequently enlarged, 
only temporary expedients have been suggested. | and extended a short distance around the curve. 
The principal cause of complaint by transient| 4th. Three feet. 
| visitors is the unpleasant smell that here and there| | deeply regret that the diagram was not fully 
prevails. Some of the employés in the hotels, how- explanatory of the track, as I intended it should 
ever, have found it impossible to continuously | pe, The reason why it is not so, is that, before 
| drink the water without running the risk of sick- leaving home for a three weeks’ trip, I requested 
ness, Others claim that the sandy soil has become | that a diagram should be made of the track and for- 
so saturated that it is a prolific source of malaria. | warded to you with the article. It was not until 
But, indeed, the requirements of the forty or fifty | , week after the article was published that I dis- 
| thousand people, which is the average population covered it was only a rough sketch of the track 
|of Coney Island during the summer months, can- | ¢hat had been sent to you. It was too late then 


not be met by precautions other than those em- | gor making emendations, and so it appeared with 
ployed in a city. The solution of the problem | aj) its imperfections on its head. 


seems to be in the establishment of farms, where Yours respectfully, CHARLES HOLMEs, 
| the refuse matter can be deposited and utilized, as snaenings 

is now done on the Thames profitably with the 
sewage of London. 


Yours respectfully, 





RAILWAY CURVES. 


FERRYSBURG, Mich., Aug. 11, 1879. 
EDITOR ENGINEERING NEws: 

.If Mr. Low will give the subject of Railroad 
Curves, as given in my article in your issue of the 
EpiTor ENGINEERING NEWS : 19th of July, anything more than a cursory con- 

DEAR SiR:—Iam about to take charge of the | Sideration, he will see that his objection to the 


H.-A. KE. 
NARROW-GAUGE SPECIFICATIONS. 


| 








Aug. 15, 1879, 


| location and construction of a narrow-gauge rail- scheme, on account of the variable value of the 


road in this state (Texas), and want to get the | Chord, is more fanciful than real. 
specifications fora narrow-gauge. On a 4° curve the difference between the arc and 

Have you any book on the subject? If so, let me chord of a 100-foot station is but i of an inch—a 
know the price, and I will remit you by mail for | Wantity inappreciable by the ordinary method of 
a copy. chaining railroad curves. 

Or, do you know of any engineer who would be! On curves of a thousand feet radius, or less, it is 
kind enough to send me a copy of his narrow-gauge customary to set off the deflection of a station in 
specifications, and with whom I can correspond two or more equal parts. Thus, in an 8° curve, 
for advice as to details. set off in two equal parts, the arc in each part 

I would like to know how wide to make the | would be greater than the corresponding chord by 
road-bed in excavation and embankment, how about yy wen inch. : 
long the ties should be, and the weight of rail for} Im 12° curve, set off in three equal parts, the 
a 3-ft. gauge. | arc would be greater than its corresponding chord 

How much lighter is the rolling-stock than on | by about % of 7 of an inch, a quantity absolutely 
the standard gauge? insignificant in this kind of work, so that Mr. 
Give me the address of some manufacturer of Low’s objection fails—amounts simply to nothing. 
narrow-gauge rolling stock. | Besides the computation of radii, referred to in 

Any information of this kind will be thankfully |™y former article, the same facility attends the 
received and much appreciated by, finding of other elements of the curve. 

Yours truly, A SUBSCRIBER. | Thus, the tangent of amy given amount of arc 

[There is no book on the subject other than Flem- | on any curvature, the external secant or the dis- 
The Barney & Smith Manufacturing Co., tance from the vertex of the arc to the intersection 








Ava. 23, 1879. 


of the tangeuts, the versed sine or height of the 
are above the chord, and the chord or distance be- 
tween the tangent points are all functions of the 
are, and vary with the radius. 

Hence, if the above functions were computed 
and tabulated for different arcs of a 1° curve, and 
it were desired to find any one of these functions 
corresponding to the same number of degrees on a 
curve of different curvature, we would only re- 
quire to divide the tabulated value of the specified 
quantity, by the arc value of one station of the 
new curvature. An example will best illustrate. 

Suppose, that on a 4° curve, I have 36° of curva- 
ture, or 900 feet in lineal value of are. Required 
the tangents of the curve—the external secant, a 
distance from the vertex of the arc, to the inter- 
section of the tangents: the versed sine, a distance 
of the vertex of the curve from the chord; and 
lastly, required the chord, or distance between the 
tangent points. 

By my table, above referred to, I would find the 
external scant of 28°, of the 1° curve to be 295 ft. 
Dividing this by 4, the arc-value of one station 
of the new curve, we have 73.75 feet for the de- 
sired ex,secant. 

In the same manner we would find the tangent 
= 1861.5 + 4 = 465.38 ft. The versed sine = 280.17 
+4= 70.04 ft., and the chord = 3541.12 + 4= 
885.28 ft. 

Thus. any function of any arc, on any curvature, 
may be found from the corresponding function of 
the some are ona 1° curve, by one operation of 
simple division, whereas, by the method in com- 
mon use, any one of the above quantities would 
require the solution of a plane triangle. 

Mr. N. F. Jones, C. E. (see Trautwine’s * Rail- 
road Curves,” page 13), appreciating this short 
method of making computations, computed a 
table of tangents for different arcs of a 1° curve, 
but as the chora—not the arc—was assumed as the 
constant, the results are only approximate, where- 
as by the new scheme, they are rigorously correct. | 

Long chords may be found as above, or simply | 
by inspection from a table of natural sines, and 
multiply by the radius. H. C. PEARSONS. 


THE METRIC SYSTEM IN BOSTON. 


Boston, Aug. 19, 1879. 
EDITOR ENGINEERING NEWs: 

Mr. Rice’s communication in your issue of Aug. 
9, page 250, though apparently designed to refute 
my statements, so fully and exactly confirms them, 
except where some quite essential paragraphs of 
the record are omitted, that I have to thank him 
for his official support. 

The constitution and by-laws of our society are so 
‘free and easy in their requirements, that all that 
is necessary for reformers or owners of patent 
rights to do to get its endorsement is to secure the 
presence and votes of 6 members at some regular 
meeting, and the presence of 4 or 5 more, and the 
absence of the rest, by announcing some unmnter- 
esting subject in the call for the meeting, or by 
other means. Whoever asks the public to accept 
his scheme on the ground that it is endorsed by the 
Boston Society of Civil Engineers need be credited 
with the endorsement of only 6 members unless he 
produces the figures. 

Nov. 17, 1875, the society hastily and inconsider- 
ately committed itself in favor ¢f the metric sys- 
tem in these words (omitted by Mr. Rice): ‘* Re- 
solved, that it is very desirable that the metric 
system of weights and measures should be gene- 
rally adopted,” etc. This it did immediately on 
the report of a committee, allof whose members 
were zealous partisans of the metric system, hav- 
ing heard two papers strongly pro-metric and none 
anti-metric, and never having heard any discus- 
sion of the merits of the system. (Discussion of 
the ** proper way of making the change,” referred 
to by Mr. Rice, is a very different thing. and if I 
thought those who read this couldn't see the dif- 
ference I would stop here.) 

In this connection the question may arise, 


_ business was before the society, the friends of the 


| record, but is, nevertheless, a fact and was the 
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** Why didn’t those opposed to the metric system A NEW *“SEWER-CONNECTION TRAP.” 
have their say on the spot and done with it, and 
not wait till this late day?’ A sufficient reply is 
that itis not fair to expect that the members of a 
society organized for certain special objects shall 
be prepared to discuss at half an hour's notice 
questions that are aside from its principal objects, or 
for ever after hold their peace. Those who seek the 
indorsement of a society for their scheme and ac- 
cept such indorsement, accept it subject to the 
contingencies that are inherent in the nature of 
the case. Among such contingencies are these: 
That those who were zealous should become indif- 
ferent; that those who merely consented should 
oppose; that those who opposed mildly should op- 
pose strenuously. Perhaps some of these contin- 
gencies have come to pass in the present case. 

It may not be inappropriate to say that for my 
own part I expressed from the first my dissent 
from the action proposed, though I was not then 
unfavorably disposed toward the metric system. 
It was not till a year or more afterward that I took 
interest enough in the question to justify me in 
forming an opinion, and to see how easily we can 
have a better system than the metric. One of the 
hindrances to such improvement is the present 
agitation. 

At our meetings this spring, when the memorial 


The accompanying eut illustrates a new sewer 
trap that has recently been patented by Mr. John 
Avery, Assistant Engineer of the Bureau of Sewers 
of New York City. The patentee claims that it is 
a perfect protection to houses against sewer gas; 
that it is easily inspected and cleaned from the in- 
side of the sewer, if necessary; that, being made of 
vitrified earthenware, or galvanized iron, it is not 





liable tothe decay or corrosion caused by sewer 
gas, which readily attacks and renders useless the 
ordinary lead traps used by plumbers; that it in- 
sures a simooth joint at the point of connection 
| with the sewer, and prevents the obstructions to 
the flow inside the sewer that is occasioned by care- 
less plumbing; it cannot be unsealed by any means; 
and, lastly, it is cheaper than the ordinary house 
traps made of lead or cast-iron. 
to brick sewers. 


metric system attempted by suppressing the vote | 
to compel the opposition to give their tacit support 
to train in the metric procession, to wear the 
metric toggery, and to assist in touching off the 
metric boom. Except for this I should have held 
my peace, This attempt, Mr. Rice’s extracts are 
toomuch ‘ abbreviated” to show. 


It is adapted only 


The following ‘* suggestions * are offered in con- 
nection with the ‘* Avery Trap:” 

Stevenson Towle, Civil Engineer of the Bureau of Sew- 
ers, New York City, in his report of Jan. 5, 1879, says: 
“It has been found that the larger sizes of pipe-sewers 


Here are the | are liable to break, either from some defect in the manu- 


facts : facture or careless laying. After the introduction of 
a ; 7 Croton water, when the sewers came to be used to carry 
March 19, 1879.—Memorial was authorized, 10) foul matter and refuse, the exclusion of sewer-gas be 


came of vital importance, and more carefully-devised 
means of ventilation absolutely necessary It has now 
become the general practice, as well as a requirement 
of the Department of Health, to trap the soil-pipes as 
near the sewer as possible.” (Mem.—This connection 
traps the drains at the sewer itself.) 

The report of Allan Campbell, Esq., Commissioner of 
Public Works, Feb. 25, 1879, says: ** Nine-tenths of the 
complaints of defective sewerage are traced to the house 
connections, which are improperly constructed by 
7_ 79 __ . . g.| plumbers. Greater care should be used in providing 
May 21, 1879. Memorial authorized, 8 to 3; | perfect house connections, with ventilation chiouahe the 
moved that the 8 to 3 be incorporated into the! roofs of houses to permit the dissemination of sewer 

‘ial: 2 ' § ink: reconsi -| gas.” 
memorial; voted down, 8 to 3I think; reconsidera _ Eee 
tion of vote authorizing memorial moved by a in the University of Edinburgh, in Healthy Homes, 
member of the Metric Committee and voted down, | = = “ cen enter (he ae from without 

. . “ : ’ | chie’ the agency of sewer-gas and drinking water 

in order to tie the society up so that it couldn't re- . Itis well ascertained that serious illnesses may be con 
| verse these doings at a subsequent meeting. | tracted by breathing air containing an almost infinitesi 


Bee sy mal quantity of tainted gas. Tainted sewer-gas may be 
Accordingly » for the next two yore oo Perey | 80 selene that a very fittle introduced into a bedroom 
for the metric system will echo, as it were, through | shall certainly give typhoid fever to a person sleeping 
‘ : | there. 
the belle “ Congres seinforced — and then by ‘‘So our endeavor must be that not one germ shall 
the Congressional Committee on Coinage, Weights | enter from a tainted sewer into our house-drains. 
and Measures. probably composed chiefly of the ieee eee map tee ae | eee as tainted, 
. oene nce at some time or other the Int is sure to arise 
friends of illimitable greenbacks, the meter, and ‘To admit gas from the common sewer into the private 
the ‘*‘ goloid metric-dollar.” — a of — house is = lay on poisoned air 
a : 4 ” over the house, with taps to draw it off placed about 
As to what the “ sentiments of the society hap- atrandom. It is doubtful whether a inal town has 
pened to be last month, or happen to be to-day, yet made any regulation to insure that either new or 
I express no opinion. Officers of the society may old houses — be eee cut off from the com- 
° ° e 7 A Yet i tion is | yint i 
by looking into their own hearts (with a pos- snaltaee exvénammunte. scsartnatcaaiaiaibinaeia cates 
sibly cursory glance at the records, as a matter of . ‘The decay and failure of drains and pipes is especially 
f think that they behold therein the “ . | dangerous, because these are invariably out of sight. 
orm), thin ay o erein the ‘‘senti- The lead or iron pipes are gradually eaten away, until 
ments of the society.” Its committees may take a large holes admit sewer-gas behind the paneling and so 
similar exercise in introspection, and thereupon ee ee ought to 
presume that they are giving effect to the “‘senti-| for sanitary arrangements in new 
ments of the society,” when, without any instruc- ®PPproved by the —— ae . 
. ‘ canoenieine > oe 
Gens so todo, they proffer advice sa another so- | While the rest of the world is pushing forward the 
ciety as to how to conduct its domestic affairs, building of railroads, the government of Russia is seri 
even suggesting an appropriate scale to put on the ously eee the adoption of a system of canals. 
plates in its publications, and that, too, after that 
society has shown abundant ability to get along | 
without or in spite of such advice. 
The American Society, after much discussion, 
voted (102 to 57) to indefinitely postpone the whole 
metric question. It would be interesting to have 
the figures respecting the action of the other socie- 


The pro system consists, first, of a canal of about 
200 miles in length, from the River Terek to the water- 
ties, together with a statement of the member- 
ship. ALBERT H. HOWLAND, 


to 8; voted that the 10 to 8 be incorporated into 
the memorial (this is omitted from the secretary’s 


cause of the motion following); a member of the 
Metric Committee moved that the vote authoriz- 
ing the memorial be reconsidered ** in order to get 
a fuller vote;” passed. 


uire that all plans 
ouses should be 


shed of the River Manytsch, which connects the Don 
with the Caspian Sea, but the bed of which is generally 
dry; second, of a canal about 213 miles long, from the 
mouth of the River Kalans, a tributary of the Manytsch, 
eastward to the Volga, near Astrakhan; third, of a canal 
from the same spot westward to the River Don, about 223 
miles in length; fourth, of a branch from the eastward 
canal to the Serebriakowskaya Station, on the Caspian 
| Sea; and, fifth, of a branch from the westerly canal to 
the Black Sea. There is now in provess of construction 
a ship canal from Cronstadt to St. Petersburg, and it is 
expected that vessels of light draught will be able t 
reach the capital by next summer, and that by the sum 
mer of 1881, ships drawing 16 feet of water can sail 
through the canal. The depth of this cana! when fin 
ished will be 20 feet, 





One of the most colvssal mode-n engineering enter- 
getoce Dee bese the construction of the great railroad 
rom Vera Cruz to the City of Mexico, 
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WATER SUPPLY. 





The general principles of water supply may be 
stated briefly as follows: 

1. To select the purest aVailable source after 
careful analysis. 

2. To filter the water, if necessary, in order to 
free it from suspended matter and from dissolved 
organic matter. 

3. To store it in covered tanks, and to raise it a 
sufficient height for distribution by gravitation. 

Applying these principles, water may be ob- 
tained— 

From 
densers, 

From rivers and streams, 

From natural springs. 

From wells artificially formed. 

From impounding reservoirs. 

From a combination of two or more of the sources 
named, 

And may be conveyed for distribution— 

By means of open conduits (before filtration). 

By means of covered conduits, always after fil- 
tration. 

By means of cast-iron pipes under pressure. 
Where a district is to be supplied with water, 


mountain ranges, which act as con- 


all other things being equal, the softest and purest 


water should be adopted. 


A water supply may be gravitating, or the water | 


may be pumped by steam-power. 

The relative economy of one or the other form 
of works will depend on details of cost and quality 
of water. Asa rule, gravitating works require the 
largest capital. The annual working expenses of 
a pumping scheme may, however, be greatest. 

Reservoirs, for service distribution, should be 
covered, If filters are used the water should not 
be exposed in open reservoirs and tanks after filtra- 
tion. Cast-iron pipes, properly varnished, should 
be used for street mains. It isnot advisable to use 


mains less in internal diameter than three inches. | 


Lead should not be used with soft water, either in 
service pipes or in cisterns. 


Wrought-iron tubes with screw joints may be | 


used for house-service. All house-taps should have 
screw-joints, and be of the description known as 
** serew-down,” so as to admit of easy repairs, 

In jointing and fixing 
pipes care should be taken to insert double screw- 
joints at convenient points, to allow of the re- 
moval of a length of pipe for alteration and re- 
pairs.—Rawlinson’s Suggestions. 

——. |} +S 0e ee 


THE NEWARK WATER-WORKS. 








(Continued from page 254.) 
The Distribution System consists at this time of 
126 miles of cast-iron pipe, exclusive of the supply 


mains, from Belleville to the Low Service Reservoir. | = 


The original 20-inch main having been taxed to its 
utmost capacity during the summer of the last two 
years, an additional supply mair of 30 inches diam- 
eter has been laid during the present season. 

Of the pipe laid by the Aqueduct Company prior 
to 1860, a large proportion was too small for proper 
distribution. 
ing too small to supply fire-hydrants, there was 
consequently, no means of cleaning it effectually. 
It had become very much filled up with sediment, 
some of it, where it had been removed, being found 
almost entirely closed. 

The report for 1878 stated: 


‘*The work of the past year had greatly im-| 


proved the system of distribution. Many sections 
of the city, not heretofore reached by the pipes are 
now receiving a supply, and have ample protection 
against fire. <A good deal of tersitors then supplied 
is yet but little improved, and is, therefore, yielding 
a comparatively small revenue, but it is safe to say 
that without the means of water supply the growth 
of these sections would have been greatly 1etarded. 
It has, therefore, become necessary to expend a 
good deal in pipe-laying without any adequate re- 


turn, with a view to the interest and comfort of | 


the city. 


“There is need of a good deal of work during the | ~ 


coming year, to render our supply full and efficient. 
Many of the streets on the lower level are supplied 


with pipes laid many years ago by the Aqueduct | 


Company, that are entirely too small and have _be- 
come oxidized and weakened, and their capacity 
greatly reduced by incrustation. They are of little 
service for fire purposes. They have been for years 
a source of trouble by continual breakage, and the 
only complaints of impure water come from this 
quarcer, These pipes ought to be removed, and 
larger and more substantial laid in their places. 
The coming year will be a favorable time to do this. 
The greater proportion of leaks in main and service 


pipes, indeed nearly all of serious nature, have been ' 


wrought-iron service | 


Mr. Bailey reported in 1870 that, be- | 


ENGINEERING NEWS. 


caused by settlement of sewer excavations, either 
in course of construction or after their completion. 
A good deal of this is due to carelessness of sewer 
builders, and doubtless part of it may be unavoid- 
able, but it has been for the past few years the 
| cause of considerable trouble and expense in the 
management of the works. 

‘During the year the system of measuring 
through meters the water of large consumers, was 
adopted, and there was in use on Dec. 1, 1873, about 
forty meters.” 

In 1874 the improvement of the distribution was 
further continued by relaying 19,155 feet of pipe in 
streets previously laid with smaller pipes. 

On account of changes in grades of streets, 4,850 
feet of pipe were lowered. 

The number of meters was increased to 78. 

By the end of 1875, nearly all the old pipe of three 
inches diameter and under had been replaced by 
| larger pipes. 

In 1878 a change of grade in a street made it 
necessary to lower the 24-inch supply pipe about 3 
feet fora distance of 300 feet. 

The length of pipe in use, and the annual cost of 
| repairs to the same, has been as follows for four 
years: 


Repairs 
| Miles pipe. duriog year. 
Dec. 1, 1874. vesenceesnawh 114.02, $5,081.44. 
? I aus erlscevetasens 122.72. 3,772.96. 
MMB iak0 6 050k) anpenene teen 126.10. 3,902.49. 
i WES snack copecatrannenure 128,85. 1,915.90. 
§ APRS < ons «spate escheat 130.48. 


| In the annual report for 1878, the Assistant En- 
| gineer, Mr. E, A. C. Jacobsen (there has been no 

Chief Engineer since the resignation of Mr. Bailey 
| in January, 1877), gives the following 


| COMPARATIVE STATEMENT OF PIPING AND CONSUMPTION IN SEV- 
ERAL CITIES OF THE UNITED STATES. 


| 
| Miles of 


Daily aver- Daily average 
pipes per age con- consumption 
1,000 inhab.| sumption per mile of pipe 

per person. 


1870.! 1877.| 1870.) 1877. 


NAME OF CITY 


1870, | 1877. 















Gal. | Gal Gal. Gal. 
matte si scien ss 0.50 | 1.06} 20 53 40,804, 52,45 
| BOGBOM, .ncccccccsss 0.78 0.91 60 | 55 , 77,682 58,071 
Brooklyn....,...... 0.65 | 0.66 | 47 | 60 | 72.412! 88,500 
Buffalo...........-. 0.48 | 0.66 | 58 | 84 122,113,125,701 
Cambridge. ..... 1.64 | 2.08 44 | 55 28,998) 54,850 
Chiica@o.. .......% 0.81  O.51 62 |......) 76,804) 122,353 
Cincinnati.... ..... Se 40 64 SUDA ....000. 
Cleveland -.... O.F4 | 0.61 33 | &2 61,711 70,700 
| Hartford.........../ 1,30 13,70 | @B }...... 50,979) ....... 
| Louisville .... . 0.58 | 0.65) 29 | 28) 48,576) 42,857 
| New Haven......../ 1.04 11.79} 5® |...... 56.623} ........ 
New York........ .| 0.37 | 0.40 | 90 | 245,665 250,000 
Philadelphia. ....... 0.71 | 0.87 55 | 60 76,118) 68,202 
ees Pee eee i Oe he. cae 44,412 | 
|} Salem. ...... --| 1.04 | 1.45 41 | 60 | 28,568) 41,171 
St. Lowls..... .... 0.34 | 0.37 SB f. cai 104,762)........ 
Worcester ..........| 1.09 | 1.34 49 | 109 , 44,444 78,950 
Lowell....... ; 0.58 Se istee ste | 46,61 


mead 


| The pumping engines are good examples of the 
| type built by Worthington, of which the builder 
| States: 

| ‘* Fifty-five millions are an ordinary total yearly 
| duty of the engine. Sixty millions can also be 
| relied upon with due attention to firing and to 


| quality of coal, in cases where the engine is kept | 


in motion for a larger part of the time. 

‘*But by reason cf saving in other directions 
(independently of the question of interest upon 
| cost), I can point to records of yearly results which 
| have rarely been excelled, 
| ‘* With the credit of interest on saving of invest- 
|ment, to which the engine has been entitled in 
| every case of comparison I have had opportunit 
| to make, it can be shown that it is, at least, equal, 
|in point of economy, to any ofits rivals. 
| ‘* As long as the engine, by its superior cheap- 

ness and durability, can maintain a good competi- 
| tive position, I do not want to pursue the one 
| point of high duty by the adoption of high rates 
of expansion, high boiler pressure and other ex- 
aggerations which seem to me to impair the sim- 
| pheity of the engine.” 
The annual statistics of the Newark engines af- 
ford means for making the comparisons invited by 
the builder: 
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In making any comparison with the cost of 
pumping at other places, the last column in the 
table (the cost of coal) is important. 

The growth of population on the banks of the 
Passaic River, the increase of consumption of 
water, and the deterioration of the quality of the 
water, have kept even pace with each other. 

The increasing pollution of the waters of the 

?assaic, which are furnished to Newark and Jersey 
| City, has been the cause of much anxiety ever 
since the works were built. 

In 1873 a joint commission of the authorities of 
the two cities was appointed to examine the ques- 
tion of a better supply. George H. Bailey, C. E., 
on behalf of Newark, reported that it might be 
many years before the Passaic water became unfit 
for use, but that such a result must occur at some 
time. 

John P. Culver, ©. E., on behalf of Jersey City, 
reported that, in his opinion, the source of supply 
should be changed. 

Mr. H. Wurtz, the chemist, recommended that 
| the source of supply should be changed. 

All of them looked with favor on obtaining a 
supply from the Morris Canal. 

n 1874 Mr. Bailey reported that there seemed 
‘*to be no such necessity from the failure of the 
present source, either in quantity or quality, as to 
warrant so large an expenditure as the execution 
of this scheme would involve. At present we are 

| not ready, and there seems to be no pressing need 
| of it. 

“It is incumbent on us, however, to adopt every 
means to secure the water of the river from pollu- 
tion. I would urge the Board to examine into 
this matter carefally, and if further legislation is 
necessary for the proper protection of .our water 
supply. trust that it will at once be obtained.” 

n 1875 Mr. Bailey reported: 

‘*The quality of the water during the year has 
been excellent, and there has been but little cause 

;of complaint; certainly less than in many cities 
| whose sources of supply are considered more pure 
than ours. 

‘* The chemical analysis of the water of the Pas- 
saic River shows it to be fully equal to many waters 
|in good repute, and it has been ‘ classed among the 

eminently good and potable waters.’ The increase 
|of population along the banks of the river above 
| and below our pumping works, by the increase of 


sewerage pollution tends to deteriorate the quality 
|of the water, which every means should be taken 
| to guard against. 

‘The practice of discharging the sewage of 
| Newark directly into the river, and especially 
, above the mouth of Branch Brook should be dis- 
/continued, and the sewers should either be dis- 
| charged into settling basins or their outlets carried 
| further down the river. 

** As a necessary condition of good healthy water 


= is good aération, some means may be adopted to se- 


‘cure this. During the greater part of the year, the 
| water is clear and free from impurities, but in the 
| summer season when the water absorbs but about 
| half the oxygen that it does in winter, the decay 
‘of impurities gives the unpleasant taste and smell 
of which complaint is i 
‘* Putrefaction once begun, goes on without oxy- 
| gen, and it is the office of oxygen to attack and de- 
stroy the offensive and poisonous products by con- 
verting them into carbonic acid, water and nitric 
acid.” 
| Professor Wurtz in his report on the condition 
|of the Passaic River water, made in 1878, after 
‘considering the advantages of proper aération, 
suggests that *‘ if means were adopted to keep the 
| water in one of your reservoirs in a condition of 
|gentle agitation, or rather intestinal motion, in 
every part, so as continually to turn up new sur- 
faces to the air, the absorption of oxygen would 
be enormously promoted.” To support this, he 
says that ‘‘ water taken from the reservoir was 
found to absorb oxygen from the air in twelve 
| hours to the — of 4.75 inches, and in twenty- 
|four hours to the depth of but 7.5 inches. After 
|this, the absorption was very slow, and in two 
days was almost imperceptible.” 
| If this suggestion is of practical value, as it 


Duty. | Cost of | Cost of 




















Av'age daily Cost of maintenance. 
consumption | Cost of engines. | raising 1 | coal per 
Year. mill. gals. ——__ —.-—s ———- —_—_—-—_ - mill. gals., ton. 
Wages. | Stores. | Repairs. No. 1 and No. 2.'No. 3.) 1 i 
| | Cents. | Dollars. 
1870. wh 1.41 No.1, $55,909.73 $3,480.90 $1,402.40}............ A ) Agrepee ig | 18.04 Jeeeees sees 
1871.. : 2.75 No.2, 55,591.95 3,155.09 379.24 344.37 ST. Lewasae | W.. legen: eeoeee 
BER 6s 0200 Sat ()- Renbawhoe denbh ats ; 5,820.36 600.00) GEE» seeks Uk veee sl oceans | 8.16 6.94 
1873. 4.47 Fomewh ede oéewes 8,136.09 696.33 753.61 ee... La aegite 8.51 6.04 
1874.. 4.73 ean Gace citvidhaws 8,060, 12 675.41 210.28 Cee” Fe ae | 7.538 | 5.50 
1875 5.47 INo. 3 78,918.29 7,870.62) 1,194.42) 1,018.19 SRGR +. hepesast 7.32 5.50 
1876... G.84 - fecniesevved Peredueres 8,137.90 1,344.98 1,922.47 56.50 54.06 6.80 5.45 
1877... GTR Rircp da eae cant 8,077.59 1,970.43) 952.92 56.12 $52.77; 4.98 3.24 
1878 7.28 8,407.42, 998.52, 679.88 56,127 56.82) 4.65 3.57 
Total 9 years) $190,419.97 $61,146.09, $9,261.73) $6,358.60, | | 
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seems to be, may not the same end be accomplished 
in our case, by conducting a supply of air into and 
through the water as it flows to the pumps? Some 
such means as the following may be adopted: A 
»ipe may be laid from the point where the water 
we from the basins to the pump well, and con- 
nected with a pump suitable for forcing a supply 
of air. The pipe to be carried down near to the 
bottom of the basins, and the air supplied by the 

ump to escape from the perforated end ; and _ ris- 
ing in bubbles to the surface, all the water flowing 
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as a place of residence by persons whose business is | 
elsewhere. 
The actual quantity used varies from 150 to 1,500 
gallons per day per tap in different cities. 
The following table shows the conditions of con- 
sumption in those cities which most nearly ap- 
yroach Newark, and which, therefore, are most 
ikely to afford a safe guide for estimating its future 
growth: 


TABLE IIl.—STATISTICS OF DISTRIBUTION AND CON- 














' ‘ cere SUMPTION OF WATER. 
to the pumps weu'd | ¢ brought in contact with it. 
The experiment \. «ut be inexpensive and prom- sosTon. pnnont ee 
ises good -cittir. — = - are 
The bad quality of the water, nevertheless, con- ag é r 8 2 
tinued to excite unfavorable comment, and at m = as & 33 
length, in 1877, a special committee was directed Y#®4® = 6 we & ee 
to examine into the practicability of a supply from ge: = = & 
the Morris Canal. as 7a °F is 
By order of this committee, Messrs. Alfred W. q° ge — gE” 2" 
Craven, John C. Campbell and George W. Howell, | —— Samak | etemaitacts - 
Civil Engineers, examined the canal. In the con- 185: ss 163.2 50 
clusion of their report they stated: ‘‘ The neces- a ) s0'34) 1.498 ee — ovese 
sity of some change in the water supply appears | isse@.) 1205... ... 173.2 627 
to be unquestioned, and several plans have been | 1857... 12.72)....... 175.0 634 woe 
sugges Each of these plans possessing merit }82-) 1782 0 LAS Ohh “ 
and being worthy of your attention, in view of jg@0 17.24) 1.371) 1828) 740 Vasa 7a 
the necessity for a change in the present mode of | 1861... 18.19......... 190.8 734 10... ‘ 91.1.. 
procuring water, the undersigned would respect-| I55""| ig ss 19689) 64 6402 ORL Ba 
fully recommend that competent engineers, non- | jg64°° 1668 ....... 197.1, 622. 7.93 1123 419 
committed to any plan, be employed to carefully | 1865... 12.66 1,536 198.8 464 9.28 1,677. 117.0 453 
examine each of these projects and make an esti- | 1866... 12.25)... ey Sas |, 20.90)...-..-| 12R6 0 
mate and statement of their relative cost and ad-| jB0,° j} 22. ioe7| 510 | eran: ay 
vantages, that in the light of a fair comparison | igs9.. 15.07)....... 177.8 492 17.63..... 141.8 549 
your rd and the Council may act intelligently | 1870-. 15.00 1,288 174.9 443 18.68 1,532 144.5 519 
in the matter and for the best interests of the city | 187). [308-0 TRS fo) a TRO B88 
of Newark, not only for the present, but with a/ 1x73. 17.84 10,50 166.1 429 2489 .°°°°)) 5ae2 540 
view to the future necessities of your rapidly-in- = . o wr ae = opt “eo 18 = 
creasing population.’ (1876.. 20.24 143.8) 458 | 9810.0"... 1610 520 
Mr. Campbell, as Consulting Engineer to the 1877 20.67). 141.0 453 30.34) ...... 163.7 552 
Aqueduct Board, continued to earnestly press the | 1878.) --°| ele SAE ++ <--| RG Soe 
adoption of this course, and the Board in June, | — 
1878, appointed Messrs. J. J. R. Croes and George | — 
W. Howell, to make surveys and examinations to ye Sener 4 4 a 
ascertain the relative cost and value of the various | as | & S wt Yaw re 1B 18 
schemes for furnishing an additional supply of | a8 Bs © Sa\8&s Sgie 4 
water. | ZS = 3 e528 2/8 #8 
The report of these Engineers was presented to | — $3 a gs . €\$Se S|. z 
the Board on March 6, 1879. | ve a Be Be | ES 22 | kg ty 
A very full synopsis of it was published in En- | eo: ‘asi g2! $$ | 559! ee | 2& a 
GINEERING News, of March 15, 1879, p. 83. Much es ima ie ota le Ue 
of the report is, of course, of purely local inter- | —-— - . =| fe —!|--- 
est. | St) 3.88 area 64.6 762 
‘ ‘ ‘ 1860. SFO DOO) GTB) FO ihn oe cnc checaccccl acess 
The portions which seem to be of sufficient gen- | jgg1° 4's4 Oo wee eee 
eral interest to Engineers to warrant their repro-|1862.. 6.07 ........ 71.5 848 a 
duction, are as follows: ‘one. 601 ane 336 ; 
CONSUMPTION OF WATER. 1o08.| Sea | ans! oe 
There does not appear to be any exact law gov- | 1867... 11.56)....... IT Lasoo hiisaia— a} os cnndehnd ies 
erning the ratio of consumption to population. | 1868... 14-62,....... +) Se 
7 : ; 1269... 16.63).......| 100.7 676... : : 
Every town has its own peculiarities, and, in many | jg79°| 91.77| 1,007 124.2 684 i ell sees sod 
instances, the irregularities in the same town are AS71..| 296)....... 131-1) G38 || 2.75| 1,804 O41) 700 
By ye 873. SET | 1908 90D | arc eat Be 
There is, however, in almost every instance, a jg-4°° 38:09! 1058 1349 765 4.73 > 7 686 
very me increase in the amount used per head | 1875. 30.84) idee 134. 745 «45.47 1,040 65.0 711 
as the population increases, up to a certain point. | - 6.. > Bist =F — os eee 67.9 735 
* xy | --| 58.18) 1, 38 f . ,05 2 ) 
Estimates based upon an assumed allowance of 50) {i74") Sa0o|.c | 142 888 Tan Less 742 Ta 


or 60 gallons per head per day, which was the cus- | a 
to uantity allowed some years ago, have | ——— = 
proved fallacious in every instance. | It will beobserved: _ base Ny 
In the first stages of a water supply, the wateris| 1. That the tendency in each of these cities is 
furnished to but a small proportion of the inhabi- | toward the proportion of one mile of pipe to every 
tants of atown. As the population increases, not | 1000 inhabitants. Boston, by the annexation of sev- 
only does the number of consumers in the original eral suburban towns, changed this proportion some- 
water district increase, but the supply is extended | what, but late reports show that it is again ap- 


to the more recently inhabited portions, and as the 
necessity of its use becomes more generally felt, 
the rate of increase in these portions is more rapid 
than was the case in the older district. 

Not only is the length of pipe used greater in pro- 
portion to the population, but the number of taps 
to the mile increases also. 

These circumstances are to be expected, and the 
increase of consumption per head is, therefore, per- 
fectly legitimate up to the point where the maxi- 
mum supply per given length of pipe has been 
reached in the older portions of the city, and the 
increase of consumption becomes an average be- 
tween that of the central core of fixed greatest con- 
sumption and the exterior circle of least consump- 
tion. 

The amount of water used by each tap is also 
found to increase. Up to acertain limit, this is 
legitimate also; for the increasing use of the city 
supply by hotels and manufacturing establishments 
must en 
this limit, the use of water should be checked, as it 
is nothing but waste. 

It is in the quantity of water legitimately used 
per tap that the peculiarities of each city are seen. 

A long wharf line on a navigable stream, with its 
accompanying vessels, or the presence of large man- 
ufacturing establishments, causes more water to be 
properly used in the city where they exist than is 


the average amount pertap. Beyond | 


proaching this ratio. 
| 2. The number of taps to the mile increases an- 
| nually quite regularly, the general rate of increase 
| being about five per year. 
| 8. The number of gallons per tap daily is in- 
| creasing in nearly the same ratio in Newark and 
|in Chicago; is about stationary in Brooklyn; and 
| in Boston, after increasing to nearly the present 
| Newark rate, suddenly diminished, but is again 
| increasing. The diminution was due to the ex- 
| haustion of the available supply and the stringent 
|measures taken by the Water Board by house 
to house inspection and the use of metres, to cut 
off all sources of wasteful use of water. By this 
| means, the construction of additional works was 
= off several years. With the new supply, which 
| has 
‘amount used is increased. 

In applying these data to the — of Newark, 
we estimate on the population of the Water Dis- 
trict, as shown on diagram A, and make the pipe- 
age increase gradually until the rate of one mile 
for every thousand inhabitants is reached. 

The number of taps to the mile will increase at 
the average rate which prevailed in Chicago, in 
Brooklyn, and in Boston, up to the mean between 
the greatest number which can be placed (350), and 
the least (50), which is customary in newly-supplied 
districts. 


been recently introduced, the proportional | 





the case in an inland town or one occupied chiefly! The daily consumption per tap, which has now 





2969 


reached the enormous amount of 755 gallons, may 
by careful management, be retained at nearly that 
amount, until the extreme limit of capacity of the 
present engine-house is reached, when measures 
will be taken (we assume) to reduce the ratio by 
some of the methods which have been found 
practicable in other places. It is not safe to as- 
sume that this rate can be reduced below 550 gal- 
lons to each tap. 
QUANTITY OF WATER, 

The source of all the water which can be de- 
rived from any drainage area is the rain-fall upon 
thatarea, This is true of all methods of procuring 
such water, whether from ponds, natural or arti- 
ficial, streams, springs, or wells, excepting only 
those deep wells which are styled artesian, and 
which draw their supply from strata far below the 
surface of the ground and beneath an impervious 
stratum, which, before its penetration by the well, 
prevented both the surface water from sinking 
through it and the water below it from rising. 

Of the rain-fall, a portion is evaporated and ab- 
sorbed by vegetation, and thus lost. Another por- 
tion sinks intu the earth. This is termed the 
ground-water. The remainder flows off through 
streams, and is termed surface-water. For the 
supply of towns the last-named is the most easily 
procurable, and is generally the purest. 

The water flowing in a stream which receives 
the drainage of an extended area is the whole of 
the surface water from that area collected in a 
small compass; whereas the water obtainable from 
a well is only the drainage of the small area which 
can be made tributary to that well, and is, indeed, 
only so much of the rain-fall on that area as does 
not run off of the surface to the nearest water- 
course, 

The measure of the capacity of a stream to fur- 
nish water supply is the quantity which that stream 
will yield during the year in which the season of 
least flow occurs. This is not necessarily the year 
of least rain-fall, nor even the year of greatest ap- 

arent drought; but is the result of such a distri- 
ution of the rain-fall that the excess of water over 
the amount needed for sustaining vegetation and 
supplying losses by evaporation is very small for 
several successive months. 

It was customary at one time to base calcula- 
tions for the yield of known water-sheds upon the 
average rain-fall for a series of years on those 
water-sheds. A closer investigation of the sub- 
ject, induced by the failure of some works con- 
structed on this basis, has resulted in the entire 
abandonment of the average rain-fall as a basis of 


| computation. 


age same may be said of the least annual rain- 
fall. 

It is now considered, by those engineers who 
have paid most attention to this subject, that from 
twelve to fifteen inches of the rain-fall in a year is 
as much as can be depended upon as the perma- 
nent annual yield for a long series of years. 

In this latitude and climate a_ vonsiderably 
greater amount can generally be utilized for a 
number of years in succession; but there is a prub- 
ability, amounting almost to a certainty, that at 
periods of from five to ten years an entire failure 
of this surplus will occur. 

The season of least flow here spoken of must not 
be confounded with the period of least discharge 
of the stream. By the latter is meant the limited 
time, generally foaien twenty-four to forty-eight 
hours, during which the actual quantity of water 
passing in the stream is the least. The former 
covers a space of generally four to eight weeks, 
during which the period of least discharge occurs, 
but the average yield of which may be twice, or 
even five times, the least discharge. 

In illustration of this, the following record of 
the flow of the West Branch of the Croton River 
is cited: 

TABLE V.—WEST BRANCH OF CROTON RIVER, N. Y, 
DRAINAGE AREA 20.37 SQUARE MILES. 


SEASON OF LEAST FLOW. 





one Cub. feet 
» No. o' allons per sec. 
YEAR. Dates. days. per day. per sq. 
mile. 
1867.. Sept. 20 to Oct. 29......... 30 10,247,000 0.776 _ 





1870.. July 30 to Oct. 11.........| 73 1,451,610 0.110 
1871.. June 28 to Aug. 24 .......| 57 | 4,951,700, 0.364 
PERIOD OF LEAST DISCHARGE. 

" . 5 Cub. feet 

at No.of Gallons per sec 

Taan. t F hours per day. per sq, 

mile. 

1867.. October 3 and 4 44 5,575,080 0.422 
1870.. Sept. 3), and Oct. 1 26 241,386 6.018 
187]. August 21 to 23 ‘ 48 1,224,240; 0.003 


One inch of rain-fall per month 
per sec. 

It will be observed in these instances that the 
natural flow of the stream is in all cases much be 


0.884 cub. ft. per sq. mile 
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low the quantity which we have stated to be that 20.33 cubic feet per second per square mile of 
which can probably be utilized. The deficiency drainage area. 

must be made up by storing part of the water From comparison with otherstreams these quan- 
which flows in the stream at other times. Itis the tities seem to presen the greatest and least 
limitation to the practical use of such storage flow that may be expected. The following table 
which limits the possibility of making the average is compiled from various sources: 

annual discharge available. ne rane reece eee 


STORAGE CAPACITY. 


It is found that it is not safe to trust to stored . = : 


: : | 
water from one year’s surplus for the deficiency in 





Drainage area 
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land of as little value as any in the Passiac water- 


The amount of water required to be stored to in- 
crease the flow of the Passaic .15 inch of water- 
shed for one month only, or the probable differ- 
ence between the driest month and the next 


TABLE VI.—GREATEST AND LEAST FLOW OF STREAMS, 


FLow ou Cus. Fr. per Sec. per Sq. MILs. 




















more than one succeeding year's flow. This estab- iuiaiieieaal dies: i etese Geadaaa | toa 
lishes a limit to useful storage and to available ha ung ase iit = eet 
flow. Date. Flow. | Date. Flow. 
_What this limit is, in the case of any particular 7 Jini, ........ 0. Comnectiout 10,234 May, 1854 20.27 1876 0.51, 
district, can only be determined with exactness by © Ferschei |. Merrimack 4.136 ¥ 5340 | 1876 0.33 
measurements of the rain-fall and flow, continued J. F. Suit istcidty :atenteee oe. west sees 1,889 eSuke Wave = veeaiic as" 1874 0.21 
for ¢ ‘rie r wes rhic : . > 7 @ J. a0 6b ian chovhewnd ne, Sisco ccavmeceweleeh (RL haga <eeeeetbaiee 5 ree 
~ . ee whic are oo ee of TTR CandG. WH Passaic ‘981 Dee. 19, 1878 20183 | “Get. 10, 1878 "0.4% 
east flow. Such measurements have not been yy RG 12!) Croton 338.82 April 20, 1854 74.87 | 1833 0.15 
made in the Passaic Valley. We possess, however, ©. Herschel.................. Sousens © ‘ 352 arch 30, 1876 12.64 | are os 0.17 
» recor , sasurements . ’ w n Cae NL 5 a escson <athan ed .. Hackensack ¢ OA 8 To cas ce tain ek ar aay | Aug. 7, .33 
the record = ss uakian eae 2 een th. ©. Hersehel .72.2052250°022! sudbury 76.3 March 26, 1876 41.60 1876 0.05 
streams in New Tork and Massachusevts, eI SM A osccitnoenserksasgiei Croton, W. Branch............ 20.37 Jan. 7, 1874, 54 43 1871 0.02 
furnish a fair basis for comparison. | | 


The discharge of the Croton River. of 338 square * Gaugings have not continued more than three years. 
miles drainage area, was measured for the six +4 single gauging. 


years from 1864 to 1869; that of the West Branch —$— 
of the Croton, with 20.37 square miles drainage és 
area, for four years; that of the Cochituate, in _, These figures show that on mee Geena arcas 
Massachusetts, for nine years, from 1868 to 1871; the proportional flow is anes freshets and greater 
and that of the Connecticut River, at Hartford, | ™ a? a dead than on wt age ai 

with a drainage area of 10,234 square miles, for six _4 large drainage area has the advan tp ® 
foes sa geche eadtcenes tee Sid cansinee Secs tinh: on ee 
The result of trial of the capacity of these streams | ‘8 More uniform, S. O 
shows that a storage of alana three and four | Other ve = Sg of - ra 
inches of the rain-fall is necessary to ensure a Storage hic peu! verve e stored wa cpt a 
vield of twelve or thirteen inches per annum, and | Waste W ich resu _ a - Ley OF > eal 
that reservoirs of larger storage capacity cannot be —— _ . ¢ % ie: * i e storage basins 
relied upon to fill up within a year in the season of | & the point where it 1s taken for use. 


least flow if the draught is increased beyond 1.1 MONTHLY DISTRIBUTION OF FLOW. 


inches per month. Where water-power 1s to be used for pumping, 

An effort to utilize the mean annual flow of the it is as important to know the manner in whic 
stream results in the reservoirs not being filled for the flow is distributed through the year as it is to 
several years in succession; and this, as has been know the aggregate amount of that flow. in order 
already stated, is found practically equivalent to | to determine the number of wheels it is advisable 
entire failure. to use, and how much supplementary steam power 

Any source of supply, therefore, must have @ \i1) be the most economical. 
drainage area of such size that twelve or thirteen Following the method suggested by Mr. C. 
inches of rain-fall upon it will give enough water | poschel. in a vaper read haloes the American 
for the yearly demand ; and it must also contain | Society of Civil ‘ngineers, and published in their 
sites for the construction of reservoirs for storage | Transactions and arranging the flow of the year 
of one-fourth or one-third of this capacity. ‘by months, in the order of their dryness, it appears 

RAIN-FALL. that while from large drainage areas a flow of 

The rain-fall upon the Passaic meper anon ian | ny Se oo on 
been observed at three points for several years. | : ae 

At Newark, for thirty-five years, are careful | a poe flow is to be expected for one or | 
measurements have been made by Mr. W. A. White- aa aie cect nore wake peweritiinglinaslt 
head. Phe av erage was 46. 105 inches. ; will be necessary, to provide supplemental steam | 

\t Lake Hopatcong, just outside the western 6a whenever thetaniaieh abaiaraainentae 
boundary of the water-shed, observations were | ag a aes e ti é stag saadie Gaaliaeee ae ie. 
taken for twenty-four years by the Morris Canal P cae i sv onshie eaie ich ain coal na 
Company, but have nnon Speen since 1869. werent tees saith anion When ities Gtk 
The average was 42.55 inches. ‘= a ’ 9 : : 

At Paterson the rain-fall was recorded by Mr. W, oe to oe = a ae t aa 
Brooks from 1863 to 1871. Since December, 1877, | ° Sell dave tox aie e t hy Meany aa e y 
accurate observations have been made by Mr. J. T. | a it eo ‘sin nex fite - addition a adiilie 
Hilton, the City Engineer. The average for nine | ‘death edie willie caheiieid whet the sean 
years was 53.80 inches. 2 ; ; 

" ‘The observations show that the rain-fall on the | Of water wed half ae use and Mb oe the chases 
western boundary is much less than on the eastern. | din, and ir sea th aod = S msuirnatecdiamtal in pense 
The main gathering grounds for storage lying in 7 at on wie oe aaa po ae chai deat Yen 
the high lands on the north and west sides of the of t at rae half the tim 4 ~ setts une 
water-shed, the rain-fall at Lake Hopatcong has the year a one- th Ime and may 

been assumed to be that which must be depended for more than six months. 


upon, and we have made an estimate of the prob- COST OF STORING WATER. 


able flow of the streams during the twenty- The only question which can arise in this con- 
four years when the observations there were nection, is whether it will not be more economical 
taken.* The monthly percentages of rain-fall ow construct storage reservoirs to make up the | 
collectible are based on the observations of similar deficiency in dry months than to-put in steam | 


water-sheds, and, while they cannot be considered power. 


perfectly accurate, they are believed to be very For use at Little Falls or Dundes, water would 
nearly so. The diagrams prepared from them, and have to be stored on some of the tributaries of the | 
from actual observations of other like water-sheds, Passaic, not nearer than Boonton or Pompton, and_ 
show a marked similarity under similar con- \ ould flow through several miles of sl sh etream 
ditions. when let out during the dry months in which it 
would be needed. A on of it would | 
During the past summer, while the rain-fall has undoubtedly be lost by absorption and evaporation | 
not been exceptionally light, a season of great dry- in this passage. The amount of such loss cannot 
ness occurred, and the streams were very low in| be exactly _— but it will not be less than) 
October. The flow in the Passaic at Paterson was ten per cent. : 
nearly, if not quite, as small as has been known for The amount of storage room needed will be. | 
thirty vears. Advantage was taken of this wo therefore, 1.10 times the difference between the | 
measure that flow. The quantity of water which least monthly flow and the monthly demand. 
flowed in the stream for forty-eight hours ending We are able to estimate the cost of storing water 
at Ta. m. on Oct. 11, was 33,689,000 cubic feet. from the experience of New York City. 1865 
The rate of flow was, therefore, 126,334,000 gallons | the construction of sto reservoirs was I 
per day, or .28 cubic feet per second per square in the Croton Valley. Since that date two arti- 
mile of drainage area. The discharge did not vary | ficial storage basins have been built, containing 
appreciably from this amount for ten or twelve | 7,227 million gallons, and arrangements have been 
days. seta for the use = ee netnese lakes and 
On December 12 a freshet occurred, which is | yonds, having a capacity of 3, million ons. | 
said to have been the greatest experienced since The cost of the works and land damages for this | 
IS}4. The flow could not be messured at Pater- 10,227 million gallons has been $1,780,535, an aver- 
son, but at Dundee Dam the amount of a age of eee million — aa Bn 
flowing at 6 a. m. was 17,913 cubic feet per second, | region in which the reservoirs es - 
or at the rate of 11,579,072,838 gallons per day, or | ated is as rough, the population as small, and the 
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driest, is, at Little Falls, 2,171 million gallons, at 
$174=$877,754, the interest on which, at six per 
cent., is $22,665 per annum ; while the interest on 
cost and the expense of operating, for one month 
in the year, a steam engine capable of doing the 
same amount of work as the stored water, would 
amount to $7,240 per annum. 

With the increase of needed power, the differ- 
ence between the cost of storing water and fur- 
nishing steam-power increases more rapidly. 

It has been shown that the least safe amount 
of storage required to furnish an average yield 
of one inch per month, is four inches. This 
would amount on the Little Falls drainage area to 
57,885 million gallons, the cost of reservoirs for 
which would be $10,071.990, making an annual in- 
terest burden of $604,319; while the interest on 
the cost of steam machinery of capacity for the 
same work, and the expense of operating the same, 
would be $55,214 per annum. 

In short, the permanent annual expense of stor- 
ing water for water-power will be about $10 per 
annum for every million of gallons stored, while 
the annual expense of steam-power to do the same 
work will be from three-tenths to one-tenth of 
that amount, the proportional difference increas- 
ing with the consumption of water. 


DAMAGES FOR DIVERSION OF WATER. 


The amount of injury to water rights which will 
be caused by the diversion of water at any point 
depends — the proportion which the quantity 
of water diverted bears to the whole supply at the 
point where it is used. 

If provision is to be made for an ultimate supply 
of say one hundred millions of gallons per day, and 
such a supply can be obtained at all times by using 
the whole natural flow of the stream near the point 
which will be injured by diversi, the damage 
done will be greater than if the same supply is ob- 
tained from a more distant point by storing the 
surplus water on one-quarter or one-fifth of the 
whole area and drawing from the stored water as 
occasion demands. And as the dry weather yield 
of small and steep water-sheds is less proportional- 
ly than that of larger areas, the proportion of in- 
jury done is less even than the proportion of area. 

hus, if the water power supposed to be damaged 
is supplied from a drainage area of 900 square 
miles, the dry-weather flow from which is .20 inch 
per month, the injury done by taking a certain 
amount of water from a drainage area of thirty 
square miles, with a dry-weather flow of .10 inch, 
is only one-half of one-thirtieth, which equals one- 
sixtieth of that which would accrue from taking 
the same amount of water at the site of the water 
power. 

If the same amount of water is taken from 100 
miles of drainage area, woe? dry-weather flow 
of .15 inch, the damage will fifteen-twentieths 
of one-ninth, which equals five-sixtieths of what 
it would be if the water were taken at the point 

In considering, therefore, the damage caused by 
diversion of water, the distance of the point of 


| diversion from the point of damage is an impor- 


tant element, both as regards the actual quantity 
diverted and the a quantity referred to 
the total flow of the stream. 

If compensation for diverted water is to be made 
in kind ; that is, by furnishing from stored water a 
wT equal to that dive , itis, as has been 

own in a previous pait of this report, particular- 
ly engcees that the puint of diversion should be 
near the place of storage and distant from the point 
of damage, in order to avoid the loss which ensues 
from the long transmission of water in open chan- 
ny 


[TO BE CONTINVED.] 
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GAS AND WATER. 
Attica, N. Y., is to have water-works. 
Deadwood, Dak., is going to have water-works. 


The city of Fort Wayne, Ind, on Aug. 5, voted by a 
majority of 2,544 to erect water-works, at an estimated 
cost of $270,000. 


The Councilmen of Iowa City, Ia., have expressed a 
determination that their city shall have water-works, 
and that in the near future. 


The Common Council of the City of Reading, Pa., has 
voted an appropriation of $25,000 for the building of a 
new reservoir on the Oblinger creek. 


The only engine at work in the old water-works, Pitts- 
burgh, broke down on the 19th, and the supply of water 
is now wholly drawn from the Hiland Reservoir. 


The Mankato (Minn.) Water-Works are being pushed 
right along; pipe laying is done rapidly; the hydrants 
are being put in, and it is safe to say the work will be 
completed promptly on time. - 


The statement in this column last week that the 
‘Indianapolis Water-Works are pronounced a perfect 
failure,” and which was clipped from an exchange, is 
flatly contradicted by the Holly Manufacturing Com- 
pany, who built them, and who state that the ‘fire de- 
partment failed a few times, but is all right now.” 


Chief Engineer Leshure, of Springfield, Mass., is test- 
ing the department water gauges, preparatory to test- 
ing a number of new hose nozzles like those in use by 
the Springfield department, and which have been or- 
dered for other cities. Specimens of the nozzles will 
also be taken to the Chief Engineers’ Convention at | 
Washington, D. C. 


The visit of a Committee of Councils to the Hiland 
avenue reservoirs has led to the discovery that the 
ground adjacent to the reservoirs, belonging to the city 
—on which are seven buildings, good, bad and indifferent 
—is so soft and spongy, from leaks from the basins, that 
persons can hardly walk over it, and there is danger of 
the buildings being undermined and destroyed. Property 
owners in the vicinity are complaining of this soften- 
ing process, which has almost destroyed their crops, and 
they threaten to sue the city for damages. The basins 
have been leaking badly ever since they were filled, and 
they must be repaired. The bonger the delay, the worse 
the leaks will become. Had the situation been boldly 
faced at the beginning, instead of an attempt to hide 
the fact that the new basins leaked, the openings could 
have been ‘“ puddled ” and the wastage of water stopped 
without ste difficulty. Now every day’s delay will 
add to the cest and increase the difficilty. It is to be 
hoped that the Water Committee will give this matter 
their immediate attention. The rent of the buildings, 
concerning which the committee made its visit, is not 
worth considering, compared with the danger caused 
by the leaks. — Pittsburgh Commercial Gazette. 

oe 


BRIDGES. 


Thomas Williamson, of Houston, Tex., is to build the 
trestle-work on the extension of the Waco Branch of 
the Houston & Texas Central to Eastland. 


The Louisville Bridge & Iron Company has the con- 
tract for the bridges on the new extension of the Waco 
Branch of the Houston & Texas Central road. 


The Phcenix Iron Company riveted the Jast girder for 


the New York elevated r ‘road on Saturday last in | 


their new mill, and then closed up the building. 


George Fleming & Sons, of St. John, N. B., have just | 


completed an iron bridge carrying the road over the 
Intercolonial Railway tracks at the station in that 
city. 

The new iron bridge over the Newton Creek, connect- 


ing the Greenpoint section of Brooklyn and Long Island | 


City, in Manhattan avenue, was opened to the public on 
the 19th inst. 


Jones & Benners, of Philadelphia, have taken con- 
tracts for two iron bridges over streets in Jersey City, 
and for a freight-shed, 465 by 120, in Jersey City, all 
for the Pennsylvania Railroad 


The matter of the Lansingburgh & Cohoes Bridge 
Company and Mr. Wm. L. Adams referred to on page 
263, ante, has been happily adjusted, and the construc- 
tion of the bridge will be proceeded with at once. 


The New York Bridge Company has on hand con- 
tracts for an iron highway bridge at Cranford, N. J., 
to be 80 feet span, another of 60 feet span as East- 
chester, N. Y., and two small ones in Oneida County, 
N. Y. 


The Chicago & Rock Island Railroad are laying 
for a double-track iron bridge across the Des 
River here, to be followed by asimilar bridge b 
Chicago, Burlington & Quincy and Chicago & 
western. 


The Chicago, St. Paul & Minneapolis Railroad Com- 
pany a to build an iron bridge over the Chippewa 

iver at Eau Claire, Wis. There will be 5 spans of 180 
feet each, and 2 spans of 90 feet each. Work will com- 
mence at once. f 


Clarke, Reeves & Co., of Phoenixville, Pa., have taken 
a contraet for an iron bridge over Broad street and 


York road, in Philadelphia, on the new connecting line 
between the Scamacneticann and the North Penn & 
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Bound Brook Division of the Philadelphia & Readivig 
ee It will have two spans, one of 121 and one of 124 
eet. 
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DENVER, Aug. 16.—The Denver & Rio Grande Rail 
way was delivered up by the Atchison, Topeka & Santa 
Fe Company yesterday, as directed by the Circuit 
Court, and is now being operated by the Receiver pend 
ing the litigation, under orders to manage it independ 
ent of the Atchison and all other lines, solely with ref 
erence to its own interests, and so as to produce the 
largest possible earnings. This will deprive the Atchi 
son, Topeka & Santa Fe and the Pueblo & Arkansas 
Valley roads of at least half of a very large traffic over 
their East and West lines, estimated at 22,000,000 annu 
ally, which they have hitherto enjoyed exclusively 


Bripcr.—When the first sub- 
Com- 
pany, there was a difficulty in inducing capitalists to in- 
vest money in it, because two very important points 
were involved in doubt, and could only be made the 
subject of estimate. It was impossible to tell just what 
the bridge would cost, and impossible to settle with any 
certainty how much business would be done by it, and 
hence whether it would pay or not. Careful men, 
whose knowl of facts and judgment were worthy 
of confidence, declared that it could be built for a sum 
within the engineer's estimates, and that it would pay a 
very large percentage on the cost, but others hesi- 
tated, and some even doubted whether it was practicable 
to build it at all. Since then, one of these points hasbeen 
settled absolutely and beyond argument, and the other 
is made far more certain than it then was. The bridge 
can be built. The solid granite pier that stands in the 
channel five hundred feet from the west shore proves 
that, for the only question that could be raised by any 
engineer was met and solved when the foundations of 
that pier were laid. The cost, too, is settled. One pier 
is completed totwenty feet above high-water mark, a 
second is ly done, and the caisson of a third is ready 
to be put in place. What these have cost is known, and 
from that the expense to be incurred in the rest of 
the structure can be accurately ascertained. The bridge 
will be completed ready for the cars for less than 
four millions of dollars, which is the figure named at 
the outset. Negotiations with owners of coal property 
and railroad companies have also demonstrated beyond 
any guess work that there is an immense business wait- 
ing for the bridge, and contracts already entered into 
for the building of connecting railroads guarantee that 
this business will be here as soon as it is done. The es- 
timates heretofore made are not only confirmed, they 
are largely exceeded, and it is as certain as anything in 
will pay greater pro- 
fits than have ever been claimed by its most sanguine 
advocates. In consequence of this, it has been 
determined to increase the capital stock to 
the amount of four millions of dollars, and con 
sent of the present stockholders to such an increase has 
been legally given. It has also been decided to organize 
a syndicate to furnish the eS complete the bridge, 
on a plan similar to that adop in building the ele- 
aie railroads in New York, and a number of subscrip- 
tions for large amounts have b.en made to this syndi- 
cate, which it is believed will be a source of considerable 
rofit to those who go into it. The present stock- 
olders and subscribers to the stock are to be ad 
mitted on the same terms as the new ones, and 
| will receive credit for all the payments they 
have made on signifying their desire to join the 
scheme. That is, ion who have paid the whole amount 
of their original subscriptions will be admitted to a 
share in the syndicate to the same amount, without any 
further payment, while those who have paid part will 
have to pay only the imstallments due. They are in- 
vited to call at the office of the company, where all the 
details of the plan will be explained, and sign the new 
agreement. i force of engineers is to be put on in about 
two weeks to lay out the new road from here westward 
to the Pennsylvania coal fields.—Poughkeepsie Eagle, 
Aug. 13. 


PRESTON, Fillmore County, Minn., Aug 14.—Chief 
Engineer Adams, of the C.,C. D. & M. Railroad, arrived 
here yesterday with his entire corps of surveyors, and 
they are hard at work setting the stakes for the line 
southwestward from this point. Superintendent Wyatt 
arrived last evening to arrange for the beginning of the 
work of grading from this end. The work is being 
= very rapidly from the Caledonia way, but not 
ast enough to suit the managers, who desire to reach 
Preston before very much of this season's crop is sold 
All the farmers of this section will hold their grain for 
the prices resulting from competing lines. Building on 
a large scale is about to be started here to prepare for 
the new order of things. 


E. M. Morseman, General Superintendent of the Union 
& Kansas Pacific Express, will open a general office in 
St. Louis, Mo., September 1, for the transaction of an 
express business under the new plan of Jay Gould. L 
A. Fuller, of the United States Express, will have 
charge of the Missouri division. The new system will 
be put in operation on nearly the whole system of West 
ern railroads, comprising the following lines: Union Pa 
cific, Colorado Central, Utah Central, Utah & Northern, 
Bingham Cafion & Camp Floyd, Wasatch & Jordan 
Valley, Omaha & Republican’ Valley, Kansas Pacific, 

| Junction City & Fort Renvner. Solomon Valley, Salina 
& Southwestern, St. Louis, Kansas City & Northern and 
its branches, the Utah & Montana stage line, and prob 
ably the Toledo & Wabash Kailroad. 


A railroad is proposed from Rock Ledge, Brevard 
County, Fla., toa bayou connecting with Lake Poinsett, 
near the head-waters of the St. John’s River. This rail 
road will only be 2'y miles long, but it will connect the 
waters of Indian River and the St. Johns, making a 
through railroad and steamship line to Jacksonville 
from Indian River. A railroad is proposed and incor- 
porated, called the Haul-Over Railroad, to run from 
South Mosquito Lagoon to Indian River, across the nar 
row isthmus that separates these two bodies of water. 
This railroad, it is believed, will be the shortest one in 
existence having a separate charter and no connection 
with any other railroad. Its length will be but three 
quarters of a mile, with one-quarter more of wharves, 
making one mile all together. Taken in connection with 
its steamboat connection, however, it will be quite an 
important railroad. It will be run in connection with 
a line of small steamers from New Smyrna. These 
little steamers will be floated on to the railroad and car 
ried bodily across the isthmus in cradles and floated out 
into the Indian River. The freight of the entire Indian 
River and Lake Worth country will be carried over 
this line at one-half the cost of shipment ria the St 
John’s River. This freight will consist of 1,000,000 
oranges alone this year, and is rapidly increasing. 
Charles H. Nauman is President, and J. Francis Le 
| Baron is Engineer, both of Titusville, Fla. 


oe 


RAILROADS. 


Engineers are engaged in locating the route for the 
ga on between Muncie, Ind., and Celina, O., | 
a distance of 5314 miles. 


Work upon the Baltimore & Hanover Railroad is being 
pushed forward rapidly. and a large force of hands are 

iven employment. [t will be completed to Emory 

rove, where it connects with the Western Maryland 
Railroad, during the first week in October, and regular 
trains will commence to run soon thereafter. The entiré 
cost of the work will be $200,000. 


It has been reported recently that new stock to the 
amount of $1,000,000 has been subscribed for the con- 
struction of a branch of the Wabash Railway from To- | 
ledo to Detroit. Mr. James F. Joy, of Detroit, who is | 
now identified with the Wabash road, says this is a mis- | 
| take; that the money was subscribed for the extension | 

of the Wabash road to Chicago, which city it will enter | 
| by Sept. 1. 


“The greatest railroad in this country, if not in the 
world,” was the verdict of Charles Francis Adams, Jr., 

| when, at a complimentary dinner to the present mana 
rot the Hoosac tunnel, Clinton G. Gardner, he re- 

| ferred to the Pennsylvania. Some letters from a special 
| correspondent from Altoona have lately justified the 
emphatic eulogy of the ex-commissioner. What Mr. 
Adams found to excite his admiration is the outcome of 
a more than wise policy. During the era of com- 
mercial depression, which has not yet come to an end, 
the Pennsylvania Railroad pursued a policy diamet- 
rically opposite to that of its rivals and the 
| majority of American railroads. It boldly passed 
its dividends that money might be expended on 
track improvements, on new experiments in the in 
terest of economy, on perfecting all branches of: 
its service. Other railroads kept the bill for repairs al 
most below what a proper regard for safety demanded, 
/ } in order that the customary dividend might not fail. 
| Itis stated that the Texas-Pacific Railway Company | The era of prosperity is to-day returning, and, to meet 
| has given upall idea of asking aid from Congress, and | all its heavy requirement of transportation, the Penn- 
| —- totry to build the road from private capital. | sylvania is ificently equipped. Rival corporations, 
As already been stated, the negotia’ of a loan has | having worked their rolling stock and track to the last 
been authorized, and it is said the company has a fair | limits, will require, in order to meet the demands that 
| prospect of raising all the money it desires. An agent | will be made upon them, heavy and paralyzing outlays 
|of the road is to be sent abroad immediately to meet | for new cars, tracks, bridges and engines. And at this 
Colonel Scott and try to place the loan. | juncture the wisdom of another side of the Pennsylvania 


= ;. | policy becomes discernible—the policy of leased lines. 
| ea rene ee sas a Eilts uo evel On For the day has passed when traffic can be controlled 
| n. es of the Aut i & Baltimore Short Line by the ownership of cars—a freight-car costs nowadays 
to obtain right ne and subscriptions. The but $400. Eventually. therefore, the business will be in 
t Sana of the real ta $400, 000. and it is estimated | the hands of those who have had the foresight to be- 
that the ng of the road —_ io den for $70,000, It | Come the owners of the outlets, and who have the first 
| toend _ that Mr. John Satterlee, of Kew York class facilities wherewith to transact it. To come in 
| who is one of the incorporators, will furnish funds with Contact with such a policy, to watch the ripening of 
| which to commence the work. 
ng list 
exas 


| The Houston (Texas) Telegram gives the followi 

| of new roads under construction in that State: 

Central, Ross station, 7 150 miles; Texas & Pacific, 
| Fort Worth, west, 30; , Colorado & Santa Fe, Rich- 
mond, northwest, 140; Houston, East & West Texas, 
| Livingstone, north, 50; Denison & Pacific, Whitesboro, 
| west, 25; East Line & Red River, Sulphur —s 
west, 50; Waxahachie Tap, Waxahachie, west, ioe 


| 
| 


such ideas, demonstrates that there is something very 
vital about the Pennsylvania Railroad. To mingle with 
its governing men is like the effect of a sait breeze. It 
is invigorating. It lifts one from the petty plane of j 
‘rates and fares,” to an existence wherein the principles 
are broadly pre ive and the projects satisfyingly 
comprehensive. You see railroad science at its best, and 
note the solving of problems of more than Pennsylvania 
importance. Lacking, too, such an admirable spirit in 
New England, it is at least gratifying that it can be 
| Louis, Texarkana & Waco, Texarkana, southw: ; found in the country, and that, for superiority in this 
| Texas Western, Fattison, west, 25; Central & Mont- ion, it is not necessary to cross to the Old World, 
, Plantersville, Total, 785 miles. | —Boston Herald, 
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RIVERS, HARBORS, ETC. 


Capt. Thos. P. Roberts expects to commence the work 
of removing obstructions from the Allegheny River 
some time this week. 


The contract for removing bulkhead rock in Provi- 


idence River, R. L., has been awarded by General G. K. | 


Warren, to Isaac A. Sylvester, of Newton, Mr. Howell, 
the lowest bidder for the work, having failed to execute 
the contract for the same. 


The following is the detail of the estimates to be sub- 
mitted to Congress next December of the amount neces- 
sary to be appropriated ‘* for completing all the improve- 
ments now es in Boston harbor”: 


Completing dredging at Man-of-War Shoal ......... $6,750 
Removing sunken ledge below Rellies Rock........ 6,235 
Decpening and neleune Channel Anchorage Shoal... 81,000 
Do. for Lower Middle Channel....................... 4,500 
Do. for Upper Harber, near mouth Mystic River and 
front of Navy Yard............ EEG 
Deepening Charles River, up to Western Avenue 
Bridge, and thence to tidewater at Watertown... 74,600 
Repairing sea walls eoie® ata alate Paes 5,500 
Saabientel SID, 555 oire cong thas thee Seed eae 27,221 
Total for year ending June 30, 1881............$268,306 
Available from last year’s appropriations....... .. 73,306 
Additional appropriations required .... . ........ . $195,000 


The entire amount (#268,308) the Chief of Engineers 
says, “‘Can be profitably expended during the fiscal 
year ending June 30, 1881.” 


WASHINGTON, Aug. 20.—At the sessions of the Missis- 
sippi River Improvement Commission yesterday and 
to-day, all the members were present. An organization 
was effected by the appointment of General Comstock, 
of the Engineer Corps, as secretary pro tem. A resolu- 
tion was adopted requesting the Secretary of War to 
detail, in compliance with the law, an officer of the 
army as permanent secretary to the commission. A 


| (known as the * Preston-Bec 


| acres, 


committee was appointed, composed of General Harrison, | 


of Indianapolis; Prof. Mitchell, of the United States Coast 
Survey, and Major Suter, of the Engineer Corps, to sub- 
mit recommendations as to the best method of obtaining 
and compiling statistics of the trade, commerce, etc., of 
the Mississippi Valley, and such other data as may be 
required for the use of the commission. Another com- 
mittee was appointed, consisting of General Comstock, 
Professor Mitchell, Major Suter, of the Engineering 
Corps, and Major Harrod, of New Orleans, to es a 
plan for the future work of the commission, and to make 
such recommendations as they deem necessary with re- 


gard to the use and expenditure of the existing appropria: | ernment is about to extend the railway system to Sene- | 
If they | gambia, and contemplates the laying of some 1,200 
do so, and if their reports shall be adopted, the commis- | hands of Frenchmen the bulk of the trade of immense 


tion of $175,000, These committees were in session this af- 
ternoon, and are expected to report to-morrow. 


sion will probably adjourn to-morrow or Friday. St. 
Louis has been selected as the permanent headquarters 
of the commission, and the oftice there will be under the 
immediate charge of re secretary, who will 
be the executive officer of the commission, and act under 
the direction of a committee to be selected from among 
the members who reside in the West. 
applications for positions have been received, but no 
appointments of clerks or assistants have been made or 
will be made, except as they may from time to time be 
required. 


shire, who —— to float the waters of the Gulf of 


Mexico through the channel of the Mississippi into Hud- | cess: to wait until more light has been thrown on the 


son’s Bay, so as to make the bay an inland thermal sea 
with the design of ameliorating and equalizing the cli- 
mate of the whole continent. When Congress meets in 
December it will be called upon to act op a bill which 
provides for an inquiry as to the practicability of effect- 
ing these results : 

‘To extend the channel of the Bay of Fundy to and through 


the Gulf of St. Lawrence, and through Labrador to Hudson's | 


Bay. 

To extend the channel of the ~ ey = and compel a flow 
of the thermal water of the Gulf of Mexico through such 
channel or chanrels into Hudson's Bay. 

To conduct the water-sheds and tidal currents to and 
through Hudson's Bay, as a thermal flood to make that bay 
an inland thermal sea, with the purpose of ameliorating and 
equalizing the climate of the whole continent. 

lo obtain, by these north-going thermal waters, a “ warm 
in-shore current " and the opening to commerce of the north- 
west passage, and of other channels now closed by ice. 

To give to the lower Mississippi, from the gulf to the great- 
est practicable inland distance, a constant sea level, thus 
preventing inundations and consequent epidemics. 

To select locations for the formation of inland lakes of 
sufficient area to detain the waters of the upper affluents, 
and thus to protect our rivers from freshets and from 
shoals 


The method consists in forcing the water of the Lower 
Mississippi and Gulf from the sea level by the descend- 
ing force of the elevated watershed lakes and currents; 
the two waters are brought to an intermediate level, 
and there form a lake whose temperature would be 
about 7U°; the overflow from this lake would have a 
fall in the north conducting channels toward Hudson's 
Bay. The details are in print, and have been illustrated 


ENGINEERING NEWS. 


»0sed by Sainte Anne, a French engineer of good pro- 
essional standing. He proposes to build a line of im- 
mensely solid stone piers, and on them place sections of 
girder, suspension and vubular structure, according to 
local requirements. 


WasHINGTON, Aug. 15.—General Williamson, .Com- 


missioner of the General Land Office, has just rendered | 


his decision in the matter of the contested survey of the 
Hacienda de San Juan del Ojito del Rio de las 
claim”) in New Mexico. 

e approves the Pelham and Clements survey of the 
grant, which includes 318,699 .92 acres and rejects 
the claim of the present grant-owners for an addition 
of about 600,000 acres to the above specified area. 


The Sutro (Nev.) Independent says: ‘‘ The water now 
rushing through the tunnel and over the falls on Tunnel 
avenue, if averaged at five lons per second, 300 a 
minute, 18,000 an hour, 432, 
outpouring for the past 30 days (since its advent) of 13,- 
960,000 gallons, and the entire flow from the tunnel, 
diverted in various ways, at an average of 40,000 gal- 
lons per hour, would make altogether 28,800,000 
gallons of water drained from the Comstock mines 
since the 30th of June. And still it comes—red hot.” 


The consumption of timber for railroad ties has 
reached enormous dimensions. The Lumberman’s Ga- 
zette estimates that as we have now about 90,000 miles 
of railroads, the annual consumption of ties or sleepers 


Jallinas | 


a day, would make an | 


Ave. 23, 1879. 


Its object, in his opinion, was to resist the claims of the 
Holy Alliance, which wished to oppress other govern- 
ments. The American press, he stated, were favorable 
to the proposed canal, and he concluded his speech by 
saying the undertaking would confer an enormotis bene- 
fit on Bordeaux—a sentiment which was responded to 
by prolonged cheers from the audience. 


—-- eee 


SEWERAGE. 


From the Report of the Commission of Public Works, 
New York City, just submitted to Mayor Cooper, it 
appears that the expenditures for the quarter ending 
June 30 were $480,237, as against $691,207 for the 
| same period last year, a decrease of $210,970. The 
paper shows that there are on Manhattan Island 330 
miles of paved streets, with 7,639,000 square yards of 
pavement, as follows: 


Square yards. 
POON WII si ic nasecasesantuese 4,835,000 


Cobblestone pavements........ 0 .....cccceeeseeee 1,714,000 
Macadam pavements..................eeceeeneees 890,000 
Wood and concrete pavements................... 200,000 


The Commissioner pronounces the cobble, wood and 
concrete pavements unfit for the streets of a great com- 
mercial city, and urges that they be replaced as rapidly 
as possible with stone-block. ; 


It is generally supposed that sanitary science im- 


: / ; roves as civilization and the spread of enlightened 
alone ee ' ane years’ growth of ao ens advance. From these premises it would naturally 

e tremendous destruction of cross-tie timber, | he inferred that London, with its intricate system of 
only certain kinds and sizes of which can be used for | sewerage, ramifying every part of the city, would be 
the purpose, is using up the stock within reach so fast, | more healthy than Bombay, which has population of 
and good ties are in consequence becoming so hard to | §50 000, and an average to the square mile exceeding 
get in many quarters, that railway managers are seri- | that of London. It is in numbers the second city of the 
ously turning their thoughts toward some substitute. | British Empire. The great bulk of inhabitants is 

A government geographical surveying party arrived composed of Hindoos, Mohammedans and Parsees, 
at Greenfield, O., on the 13th inst. The party is com-| there being about 10,000 European residents. It 
reel tthe lowe, gentamen,; Abdro, ‘Brg, fp pot prmumalie, eat, the sera o fh iy 
*hief; F. M. Hall, L. C. Ankeny, J. W. Cooper an .|is by any “t, th ans 0 
L. Hammond, who, in the course of a conversation, | sanitation it may possess superior advanta Certain 
stated that the party left Washington City on July 5, | it is that the average death-rate has been about the same 
and have walked the entire distance. Their object is | asin London, There are many who contend that the 
to determine the mean altitude of this country between | Sewer system is positively detrimental to public health 
the two oceans, and to effect this the entire distance will | in the generation of dank, vaporous exhalations, fetid 
have to be walked from Washington to San Francisco. | odors and noxious ;, instead of being the bulwark 
They expect to get into Colorado some time in Novem- | of safety they are intended to be, they are an unfailing 


ber, where they will spend the winter, and then 
move on. 


The French are planning to open up Africa. The Goy- 


miles of railway, which will enable it to throw into the 


| populous regions in Northwestern Africa. M. Soleillet, 


| the Sahara explorer, advocates a canal instead of a rail- | 


j 


way, between the Niger and the Senegal. The bar, how- 
ever, at the mouth of the Niger, will have to be removed, 
for vessels have been detained three months by it, or a 


Abonta doeen | railway may be made between St. Louis and Dakar,which 


has an excellent port, the country to be traversed being 
likewise very productive. 

A Paris dispatch says: ‘‘M. De Lesseps announces in 
a circular that the issue of 800,000 shares of Panama 


And now comes Wm. Weaver, of Nashua, New Hamp- | Canal stock has not been covered. He says he might 


convene a meeting of the subscribers and start a com- 
pany with them, but he prefers being certain of suc- 


value of the attacks which have been directed against 
the scheme at the last moment. He will shortly go to 


| America, and on his return will set the company on its 


feet. ‘Subscribers are therefore informed that they can 
withdraw their deposits whenever they like. Their 
present subscriptions, however, will give them the right 
to shares when the company is eventually constituted.” 


THE MYSTERY OF THE LAKES.—There is a mystery 


| about the American lakes. Lake Erie is only 60 to 70 


feet deep, but Lake Ontario is 592 feet deep, 230 feet 
below the tide-level of the ocean, or as low as most parts 
of the Gulf of St. Lawrence; and the bottoms of Lakes 


| Huron, Michigan and Superior, although the surface is 


much higher, are all from their vast depths on a level 
with the bottom of Lake Ontario. Now, as the dis- 


|charge through the River Detroit, after allowing 


| Lake Ontario. 


by diagrams showing the actual experiments by which | 


the lifting of the water was demonstrated.— Troy Press, 
20th inst. 


MISCELLANEOUS. 


New Richland. McLeod County, Minn., is to build a 
school-house 24 x 60, two stories high. 


It is proposed to convert Manchester, Eng., into a sea- 
port for the largest steamers at a cost of $16,000,000. 


Concerning the proposed World's Fair in New York in 
1883, it is repurtnl that the committee having in charge 
the selection of the site has selected a tract of 170 acres 
on Long Island Sound, extending frem Port Morris to 
the Southern Boulevard. 


for the probable portion carried off by evapora- 
tion, does not appear by any means equal to the 
quantity of water which the three upper lakes 
receive, it has b»en conjectured that a subterranaan 
river may run from Lake Superior, by the Huron, to 
This conjecture is not impossible, and 
accounts for the singular fact that salmon and herring 
are caught in all the lakes communicating with the St. 
Lawrence, but no others. As the Falls of Niagara must 
have always existed, it would puzzle the naturalist to 
say how these fish got into the upper lakes without some 
subterranean river; moreover, any periodical obstruc- 
tion of the river would furnish a not improbable solu- 
tion of the mysterious flux and reflux of the lakes. 


M. De Lesseps has been speaking at Bordeaux on the 
canal to be constructed across the Isthmus of Darien. 


The route by the Nicaraguan Lakes had to be abandoned, 
| said M. de loom 


‘sseps to an audience numbering over 5,000 


| persons, on account of the frequency of earthquakes and 
| the necessity of establishing locks. The best plan would 


| this startling project. q 
The bridging of the English Channel is seriously pro- ' misconception existed regarding 


be to dig the canal alongside of the Panama Railway. 
It would then be less than 50 miles in length. The Gov- 
ernment of Colombia had declared itself in favor of the 
project, and had promised to supply victuals for the 
men engaged on this work, which in eight years would 
be completed. M. De Lesseps maintained that the re- 
gions through which the canal was to pass were perfectly 
healthy. With regard to workmen, M. De Lesseps 
stated that the company proposed to buy about 20, 
Brazilian slaves, but he did not enter into any details of 
M. De ae thought a general 
e Monroe doetrine. 


y- years ago at a great expense, 


source of malarial disease. This would not be the case 

if they were properly constructed, kept in good order, 
| and frequently enanei-oaiitiene that are too often 
| neglected, and sometimes not taken into consideration 
at all.—Toronto Mail. 


Captain John Cowden, of Memphis, for many years 
| identified more or less with the improvement of the 
| Mississippi, says that the sanitary condition of Memphis 
| is worse than any one can form an idea of. He is not so 
| much surprised that people die of yellow fever as that 
| they can live there at all. Although the city is so situ- 
| ated as to afford the finest natural advantages for drain- 
jage, yet the amthorities have paid no attention to 

this important matter whatever. He says that 
the entire city is seamed with dry wells, _pri- 
vies and sinks, and the aoe between these 
are occupied by cisterns and wells, from which the sup- 
ply of water for the inhabitants is drawn. He further 
| adds that this last attack of yellow fever has been such 
}a blow to the business interests of Memphis that it is 
doubtful if the city will ever recover from it. Most of 
| the principal merchants have abandoned the place and 
| located permanently in St. Louis, Cincinnati, and other 
| healthy cities. Nothing will bring back the city to its 
former pee but anew race of people, of a class 
that will so modernize it as to make it an acceptable 
place to dwell in. 


Nothing is more clearly shown by the inspection of 
tenements now in progress in this city than the need of 
| thorough supervision of the plumbing of houses. The 
| network of sewers underlying the streets and runniug 
| from all parts of the city out to the rivers on either 
| side, is the source of auniinte gases, the effect of which 
| if inhaled, even when mixed with sufficient air to de- 
| prive them of their offensive odor, is extremely deleteri- 
|ous. From these sewers ramifying pipes extend to all 
|parts of city dwellings, and from these the harm- 
| ful gases are ever ready to escape and poison all who in- 
hale them. An openenemy can be met openly, but an 
assailant which leaves no trace, save effects produced 
long after, has every advantage. Many a vigorous con- 
| stitution is undermined, and weak ones are hopelessly 
| broken down, by sewer-gas, which, through bad traps 
|or undiscovered leaks, has permeated the air that 
is breathed in the household. Now, much of the 
plumbing is contract work, for which no guarantee is of- 
| fered, and the confiding householder has no protection 
| against the evils to which he is ex The need of new 
designs for eae as well as for tenement houses is 
evident. The best of the present methods are faulty. 
| The recent death from diphtheria, induced by foul air, 
, of a gentleman in Brooklyn, whose costly house was 
| plumbed in what was supposed to be the manner, 
is a sad commentary upon progress in this trade. 
; And there are no records to show how large a pro- 
| portion of those whose names are in tue death 
returns of each month in this and other cities, have the 
| seeds of disease implanted in their constitutions by foul 
jair. In the Munici punaing Brooklyn, built a few 
the air is often oes 
| through defective pipes that complaints are le by all 
| the occupants, and several recent cases of disease among 
persons in offices there are traced to the inhalation of 
| poisonous gases. Yet itis supposed to be plumbed in 
| the most scientific manner, and the oftice of the Board 
of Health is in that very building. There should be an 
inspection of all buildings by competent men to deter- 
mine whether the plumbing»is faulty , and if it is, own- 
/ ers should be compelled 40 have it put in perfect order. 
| Then only can one be certain that he is not breathing 
| poison.—N. Y. Tribune, 
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= ; 
our contemporaries look upon the assumptions of | ©S84Ty for the validity of the character that the 
EINGINEERING NeEws. this couniy this alae decidedly imperti- Corporation carry out their objects within the 
nent, ard a dog-in-the-manger style of acting, yet State. The well-known Credit Mobilier was char- 
we consider that it is eminently proper for Ameri- tered by the Legislature of Pennsylvania, although 
New York City. can engineers and capitalists to discourage, inevery its aims were not connected with that particular 
ible way, any such hastily-conceived, ill-ma- State, and it remained for a long time without 
GEO. H. FROST, Proprietor. ee stock jobbing scheme a was foisted upon being put in active operation, until one day a man 
———————_—_———————_—[—_—__—=T—==scs;s_N| the public by the packed Paris Congress, to which | took it up and got it into Congress.” 
SATURDAY, AUGUST 30, 1879. | American engineers, who had given years of study | We think that an American Interoceanic Canal 
—— = | and labor, besides bodily health, to the solution of | Company may be considered as in the field, and 
Tue price of Humber’s ‘‘ Water Supply” is ad- the important problem, were invited, onlyto be al- that American enterprise is in a fair way to secure 
vanced, from this date, to $15, and only bound Jowed to contribute their superior information, and | the honor and profit of opening the new highway 
copies will be sold. During September, copies then to retire with empty compliments only, to|f commerce between the Atlantic and Pacific, 





Tribune Building, 





will be delivered, free of express charges, at any | 
place east of the Mississippi River; after that. 
date, charges to be paid by purchasers. No copies | 
sent C. O. D. We expect to have every copy, | 


nurse their chagrin and disappointment. 

Whatever may be said to the contrary by interest- 
ed parties, it is pretty certain that any canal scheme 
of connecting the two oceans which does not receive | 


which is as it should be. 


ee ee —_ 


PERSONAL. 


Charles P. Clark, the general manager of the 


bound and unbound, already subscribed for, sent a hearty American support will be a failure. and, New York & New England Railroad, has resigned 


out by Sept. 10. 


siti nailtaih Tiana 
THE Board of Health of New York City some | 
weeks ago appointed a corps of inspectors—physi- | 


viewed in this light, we believe that De Lesseps | 


and his canal d niveau will fail before the Nicara- | 
guan route proposed by Admiral Ammen, sup- | 


his position. 


Wm. T. Casgrain, C. E., late Engineer in charge 
of Sturgeon Bay Canal construction, has been ap- 


ice teas tteinaante eohadees: tie ame | ported by the public men of Nicaragua and this | pointed Commissioner of Public Works, Milwau- 


ment houses, of which there are about 25,000 in 
the city. These men have since then been steadi- 
ly prosecuting their researches, and have collected 
a vast amount of curious and valuable statistics 
respecting the modes of living of the poorer classes 
of New York. Much ingenuity has been shown in| 
providing the inspectors with a suitable outfit. In | 
order that the reports may be uniform and may | 
comprise the. most essential information. large 
printed note-books have been made with every 
item noted, leaving the inspector to fill out the 
blank names and nymbers. On one page are blank 
spaces for the number and street, name and ad- 
dress of the owner, of the agent, of the house- 
keeper; number of adults, number of children; 
size of house, of living reoms, hallways; condition 
of closets, general sanitary condition, etc. On the 
opposite page, which is ruled in squares, on a re- 
duced scale of five feet toa square, half of the 
page is reserved for a plan of the building, and the | 
other half for genéral remarks. The inspector is | 





ith Admiral A h bject; and yi 
provided with a hes, Sor ak eee Or | wit m mmen on the subject; and now, in 


urements, and with a rather handsome yard-stick 
cane for measuring the height of ceilings and the 
width of openings. He is obliged to keep his eyes, 
ears and nose open and to exercise his judgment 
as to sanitary conditions, and to act as a draughts- 
man. The Board was evidently in doubt, as to 
whether physicians or civil engineers were the bet- 
ter qualified for doing the work. At any rate, 
members of both professions were appointed, and 
provided each with an outfit and a gilded badge of 
office. The work is anything but agreeable and 
cannot be slighted without the grossest neglect of 
duty and subordination of conscience; for the 
blanks must be filled out, and the plans must be 
drawn, and observations must be made on each 
tenement house. The pay is only $60 per month, 
and the Board will not be disappointed if some of 
the forty inspectors show the white feather. 
——___ — +0 0 


GEN, GRANT AND THE PANAMA CANAL. 


De Lesseps may fairly be considered as beaten in 
his Darien Canal scheme. Commencing by de- 
claring dividends on the prospective earnings of an 
enterprise of which only a Wyse galloping saat | 
noissance had been made, he has ended by return- | 
ing the few subscriptions for shares taken, and, | 


country, which has been advocated by leading | 
American statesmen for years, and which now | 
comes prominently to the front with General Grant | 
as President of the company to be formed. Wedo 
not know what abilities as an engineer Gen. Grant 
may possess,and it is probable that his talents in that 
direction are not considered as his principal recom- 
mendation for the office of President of a Canal 
Company. There can be no doubt, however, that 
the prestige of his name, and his great personal | 
influence, will cast in the shade those of De Les- 
seps, and to the American public, and doubtless to 
foreigners, the Nicaraguan Canal Scheme, with its 

resent ‘‘ backing” will very soon take precedence 
of all others, and reach a successful solution of the 
Inter-oceanic-Canal problem. 

The present status of the canal question is to the 
effect that General Grant has for years been in- 
terested in the Nicaraguan route ; that while in 
Europe he conversed with eminent English en- 
gineers on its feasibility ; tbat he has corresponded 


his usual sententious style, has telegraphed his ac- 
ceptance of the Presidency of the Canal Company, 
and ruled himself out of the political contest for a 
higher office. He has always declared that it must 
bean American project and carried out by Ameri- 
can engineers. 

It now appears that through the personal exer- 
tions of Secretary Seward that a concession was 
obtained on Jan. 14, 1869, from the Nicaraguan 
government for a canal, and that a company to 
build the canal was chartered the same year by the 
Legislature of New York. This charter is still in 
existence and is available for anew company which 
is being formed in this city by Mr. Morris, formerly 
President of the Nicaraguan Canal Co, Sir John 
Hawkshaw, the eminent English engineer, and 
Cyrus W. Field, are reported as being interested in 
the Nicaraguan scheme, and Congress will probably 
be called upon at its next session to lend its coun- 
tenance. 


Concerning the financial aspect of the question, 
Admiral Ammen favors the policy of De Lesseps 
of placing the price of shares so low that persons 
of small means can invest in them. The Admiral 
also thinks that a careful re-location of the canal 
route will reduce the expense of construction to 
about $55,000,000. 



































according to the latest reports, has recommenced A gentleman of this city, who acted as Secretary 
by sending out engineers to examine into the feasi-|to the meeting at which the first Interoceanic 
bility of his proposed canal. His American “ right Canal Company was formed, stated, in reply to a 
bower,” Mr. Nathan Appleton, has arrived, and | Herald reporter who asked “Is it not a rather sin- 
has, according to report, attacked the American gular proceeding for a State Legislature to grant a 
money market with a series of lectures to the Bos- charter to a company whose object is the con- 
ton capitalists, and De Lesseps is to follow shortly struction of an international work ?” 
to try the influence of his presence and personal, ‘Not atall. A charter is merely an act of in 
arguments. corporation that does not interfere with the object 
We cannot conclude, therefore, that the French sought by the company. It empowers two or 
canal scheme has been abandoned entirely, although more individuals to join their forces together 
it may as well be taken for granted that it will not under a certain corporate name, with a fixed capi- 
be consummated, ‘And, notwithstanding some of | tal, to accomplish a certain object. It is not nec- 







kee, Wis. 


Samuel M. Garrigues, of Bryn Mawr, has been 
appointed chief engineer of the narrow gauge 
railroad contemplated between Philadelphia and 
West Chester, by the way of Newton Square. 

LISBON, Portugal, Aug. 22.—The German trav- 
eler, Otto Schult, addressing the Lisbon Geo- 
graphical Society, says he has made a pretty exact 
survey of the region between the Quango and 


| Cassai rivers, in Africa, 


Nathan Appleton, of Boston, has arrived from 
France to lecture. and consult with capitalists in 
favor of De Lesseps’ Panama Canal. He says if he 
and Lesseps do not overcome the American oppo- 
sition the work will go on with French capital. 

The salary of Mr. Jewett, as receiver of the 
Erie Railway, was $40,000 a year in addition to 
$25,000 paid him as President. He was paid $150- 
000 in advance on his accepting the office of 
President, being an advance payment of $15,000 
per year for ten years. 

Capt. Jas. B. Eads, is soon to sail for Europe, 
whither he goes to acquaint himself with some of 
the principal river improvements of the Old World. 
Capt. Eads, has had several interviews with the 
Secretary of War and the chief officers and engi- 
neers on the great interoceanic and river projects 
which are now enlisting public attention, his large 
experience entitling his opinions to great weight in 
the councils upon these subjects. Although Capt. 
Eads is a firm believer in his Interoceanic Ship 
Railway, yet the scheme receives no countenance 
whatever, in Government circles. 

When M. De Lesseps was getting up his Suez 
canal, a gentleman afflicted with Anglophobia 
called on him and expressed his desire of subscrib- 
ing for his railroad in the island of Sweden. *‘It 
isn’t a railroad—it’s a canal,” said M. De Lesseps. 
‘‘That makes no difference.” ‘ It isn’t an island— 
it’s an isthmus.” ‘‘Put my name down all the 
same.” ‘ But it isn’t in Sweden—it’s in Suez.” 
‘* All right; I don’t care what or where it is, all I 
know is, the English don’t like it, so 1 want to help 
it on.” Another enthusiast wrote : *‘ Yield not an 
inch to perfidious Albion; if necessary, move 
your isthmus elsewhere. Your shareholders will 
follow you.” 

The report that M. de Lesseps has dispatched en 
giners to calculate the probable cost of the Darien 
canal, will not be assuring as to the wisdom and 
forethought of his original scheme. The calcula- 
tions of the probable cost should have been made 
before he issued his prospectus, and, if he had taken 
pains to acquire some equally essential knowledge 
in international politics as well as in finance, M. de 
Lesseps would not have had to undego the humilia- 
tion of returning his subscriptions. The probabili- 
ties, unfortunately, seem to be that the projector 
of the Suez canal has had his head turned by that 
great success, and has permitted himself to be ca- 
joled by a set of irresponsible adventurers, with 
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little knowledge and less judgment of the difficul- | 


ties of a canal through the Isthmus, and lent them 
the weight of his great name without sufficient 
consideration. It is possible that after his first 
disappointment and the feeling that his reputation 
is compromised, he may embark in the work with 
sufficient earnestness and understanding, and his 
sending out a party of engineers is a sign that he 
is beginning at the right place; but the present 
collapse of the enterprise will have a discouraging 
effect on the future call for funds, and while M. de 


Lesseps is waiting for the report of his engineers, | 


he will also be growing old, and he is now beyond 
the allotted space of life. We are afraid that M. de 
Lesseps will not have the honor of unbarring the 
way of commerce in two hemispheres, and that 
the Darien canal is still in the indefinite future.— 
Providence Journal. 


CORRESPONDENCE. 


NEw YorK, Aug. 26, 1879. 
EpItorR ENGINEERING NEWs: 
The notice of the ‘* Connection Sewer Trap,” in 
your last issue states that the ‘‘ trap” is patented. 
An application for a patent is now pending in 
the office at Washington. 
Please make this correction, and oblige 
Yours truly, JOHN AVERY. 








HARTFORD, Conn., Aug. 26, 1879. 
EDITOR ENGINEERING NEws: 

The following problem was proposed to me by a 
mathematical friend, and as I find it a difficult 
one, I take the liberty of sending it to you, think- 
ing that perhaps some of your correspondents can 
furnish a solution: 

The floor of a room is 30 feet wide and 40 feet 
long. What must be the length of a piece of car- 
pet 3 feet wide which extends diagonally across | 
the floor so that the corners of the carpet touch | 
the sides of the room? 

This question, my informant says, is also known | 
to bridge engineers as the Howe truss-brace prob- | 
lem, since the same data and result arise in finding | 
the diagonal of a bridge-panel of the form known 
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stories. The well has been bored 132 feet in depth, 
and has reached gneiss rock. 7” 
TELEPHONE EXCHANGE. 
KEOKUK, Ia., August 25, 1879. 
EDITOR ENGINEERING NEWS: 

The Gold & Stock Telegraph Company have 
just opened a Telephone Exchange in connec 
tion with the Western Union Telegraph office. 
Inter-communication is now open between forty 
subscribers, and several new subscribers are already 
|ordering instruments, which are being supplied 
'as fast as manufactured. The merchants who 
have so far availed themselves of its facilities in 
transmission of messages within the city limits 
| pronuunce it the greatest boon of the age, aud 
they could scarcely do without it now. The Edison 
transmitter, the Universal switch-board, in sec- 
tions of twenty-five annunciators each, and the 


Phelps’ Pony Crown ‘ Phone” are used, all work- | 


| ing perfectly. 
The extension from Clarksville to Dardenne of 


the Keokuk & St. Louis Railroad has been com- | 


pleted, and through trains are running to St. Louis. 


| sion from Centerville to Corydon is completed, and 
through trains will run on Sept. 1. 


The Peoria & Keokuk Narrow-Gauge Railroad is | 


| now being agitated. 

| The Lee County Carbonizing Gas Company is 

| now being incorporated, with office and works 
located here, for the purpose of carbonizing com- 
mon coal gas by the use of Sloper’s improvements 
in carburetters—65 per cent. is claimed to be saved 
in an average consumption of street gas. 


works here. 

The Mississippi Valley Rivers Improvement State 
Commissioners’ Organization, for the promotion | 
of commerce and the improvement of the naviga- 
tion of the rivers of the Mississippi Valley, have | 
been appointed by the Governors of the States of | 
Wisconsin, Indiana, Kentucky, West Virginia, ; 
Iowa, Colorado, Mississippi and Ohio, in accord- | 


"reached 5,837,900 wine 
The Missouri, lowa & Nebraska Railroad exten- | 
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heavy outlays will be required inthe near future 
to enlarge the distributing system of the Cochit 
uate Works, and to increase the storage capacity 
of the sources of the Mystic supply. : 

** For this reason, if for no other, it merits the 
careful study of those to whom the management 
of the city finances is intrusted. 

‘** The statement which is frequently made, that 
on account of sanitary considerations the use of 
water should be unrestricted, may, perhaps, when 
properly qualified, be defended, but itis generally 
put forward to defeat any attempt to prevent leak 
age and unlimited waste. These result largely 
from the use of improper fixtures and bad plum) 
ing. Water-closets that require a constantly run- 
ning stream of water to make them even tolerable, 
and pipes that render the soil and walls damp by 
leaking and sweating, so far from promoting the 


| public health are, on the contrary, among the 
/enemiesagainst which it has to contend. 


‘* It is not the intention, however, to treat now 
of this branch of the subject, but simply to present 
some statistics showing what a large proportion of 
the water supply 1s wasted, and to point out the 
prominent causes of waste, and the methods of 


| prevention that have proved successful in other 


ae ore 


‘* Cochituate water was first supplied to the city 
in 1848; in 1850 the average daily consumption had 
aiean; or about 48 gallons 
per inhabitant, although at that date a large pro- 
portion of the people still drew their supply from 
wells or from the Jamaica-pond aqueduct. In 1861 
it attained the enormous rate of 100 gallons per in- 
habitant. 
‘*On sheet A may be found profiles of the rate 
of increase of the consumption and of the water- 
takers since 1850 in percentages of the figures of 


| that date; also a profile of the gallons consumed 


per taker.* ; 

‘The rate of increase of takers has been quite 
regular, although it has been affected by annexa- 
tions of new territory to the city, and by the re- 


i. of the Cochituate by the Mystic supply in 
Oskaloosa has given the contract for building | Eas 


her water-works to T. Cowell, who built the water- | 


t Boston. The latter event accounts for the 
depression of the profile line for 1870. The ratio 
of increase of consuinption has been very irregular, 


| and its profile bears very little relation to that of 
| the takers. 


‘* The upper profile shows how variable has been 
the consumption per taker ; in 1850 it was 457 gal- 
lons ; in 1861 it reached a maximum of 730 gallons, 
and in 1871 (a year of great drought, when it 
became necessary to pump water into the conduit 
to keep up the supply) a minimum of 435 gallons ; 
during the last year it was 545 gallons. When it 





ance with the action of the preliminary convention | CORTE See re Oe Sve geome per taker, at 


: : | most, are an ample supply for all useful purposes 
held in New Orleans last December. The intention | the magnitude of the waste of water will be under- 


is to effect a permanent organization representing | stood. , iu 
WaASsHINGTON, D. C., Aug. 28, 1879. | all the Mississippi Valley States, and charged with | The sudden elevation of the profile from 1859 to 


. : | 1860 shows the effect of an increase of pressure in 
EpITOR ENGINEERING NEws: the development of plans and considerations pro- 


F . 7 : ao | the street mains due to the laying, in the former 
The directors of the National Fair Association, | motive of their productive and industrial interests, | year, of the 40-inch sup ly main from Brook ine 


of Washington, D. C., have completed the ar-| to furnish facilities of inter-communication and | reservoir to the city, and is an indication of what 
rangements for the purchase of the necessary | egress to the sea now inaugurated by the successful | MAY he expected when another new main is laid, 


: eek in ia | unless in some way the consumption is controlled. 
grounds at Joy City, on the Baltimore & Ohio | deepening of the mouth of the Mississippi River, | : i io 


7 : “In 1865, a system of house-to-house inspection 
Railroad near the City of Washington. and to urge upon Congress the consideration of | was instituted, to detect leakage and wilful waste, 


The race-track (one mile), has been layed out, | these matters to effect an extension of the meas- | the eect which besa papeive craw in the 
and is triangular in form, having the corners napriney embraced in the Mississippi River Commission This ins P oan was eamtanaeed tie *, ros. 
rounded. The home-stretch is 1,200 feet long ; the | Dill, adapted to meet the growing necessities of the I 


: s | years with more or less rigor, but as it proved 
grand stand is located about 150 feet from the | Products, industries and commerce of the great annoying both to the citizens and the Water Board 
curves, and will command an uninterrupted view | Valley States. The convention is proposed to be | it has been relaxed since the introduction of the 


of the whole track. organized at Louisville, Ky., on Oct. 13. Sudbury River water in 1872.” 


as the Howe. PATENT SOLICITOR. | 
[Solution requested.—Ep. Ena. NEws. ] 





Work will be commenced as soon as possible on 
the grounds and buildings, to have them completed | 
for the Fair in October. 

The form, grade, etc., of the race-track may be | 
furnished for publication, and it would be very ac- 
ceptable to a great number of your readers could | 


you get plans of some of the noted tracks of the 
country. 


The contractor for the construction of the two | teresting information, an article on the waste of 


: ; as water in that city from which we have condensed 
sections of the Boundary street intercepting sewer | the following: — 


has notified the Commissioner of the District of 


Another convention with a similar object is to be 
held at Quincy on Oct. 15. 


Respectfully, ALEX. BLACK. 








WASTE OF WATER. 





The third annual report of the Boston Water 
Board, for the year 1878, which has just been | 
issued, contains in addition to the usual amount of | 


‘*The waste in Boston, though not so great as in 


Columbia that, on account of circumstances be- | @ number of other cities, and in fact not so great, 


Other profiles in the report, showing the average 


monthly supply from the Cochituate Works since 
1850, and from the Mystic Works since 1865, ex- 
| hibit in a graphical manner the enormous waste 
perce uring 

months. u 
consumption is far above the average, although 
during those months the use of water for what 
may be termed legitimate — should be less 
than in any other portion of the year; and in the 
summer months especially when the rainfall is 
light the consumption again rises high above the 
| average, although at that season a large percentage 
of the water-takers are out of town. 


the winter and summer 
s during the winter months the 


‘* The elevations in the profiles which record the 


7 : ; : -? | above facts are a measure of the deliberate waste 
yond his control, he is obliged to discontinue the | PFoP* eeeaeney 0 ene oh ib wee ts a of water ; those for the winter months measure 
work. Ore We aie ie oi ee the waste to prevent freezing, or, in other words, 
, —_ . ce i ; : ing ; 
The Commissioners have not yet decided upon a water per inhabitant, and there is plenty of ee See eee oe 
mode of procedure, but may complete the work —— to ae ot this quantity is a) ately, the waste through hand-hose faulty water- 

i ; al . liberal supply for all useful pur ‘ ; an . es i 
7 the management of the Engineer Depart- "fad tis fact baen one calle enepeniated ee closets, and from a variety of causes of less im 
' the public 8 or 9 years ago, it is natural to suppose ene . 
The amount of the appropriation is $200,000. ‘that the Water Board would have been granted _,; The following table shows the hourly ce” peel 
: : z ; | tion of water, and the amount per capita of con 

The proprietor of the Riggs House, Washington, the power and means to so controi the consump- fr. 


s F : , sumers in 24 hours at the hourly rates from the 
D. C., is engaged in sinking an artesian well, to“ of water that the large expenditure which has —————— - ————__—_-____—- 


. just been made foran additional supply might have _ * For each taker there are on an average at this date about 

obtain a supply of water for the hotel, and expects i n tpon ed for a emia of vares anne - and. | 6.27 consumers and 6.8 inhabitants, counting for the latter 
: : Pe ’ ’ entire 

to get pressure sufficient to furnish the upper 


_unless it be appreciated and acted upon now, | Goutareene = _— a oe oo 
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Cocartuate Works Cocurrvatse Hiesn-Service. Mystic Works. 


Howrs. Amount per head 
in 24 hours, at 


hourly rates. 


Amount per head 
in 24 hours, at 
hourly rates 


Amount per head 
in 24 hours, at 
bourly rates 


Hourly Consumption. Hourly Consumption. Hourly Consumption. 





Jan. 21 & 22. April17&18. January. April Jan. 21 & 22. April17&18 January. April. Jan. 21 2 22. April17&18. January.! April 

















DP Mist crecscwhesdvaaneee henseenes anaes 1,469,450 1,002,730 132.4 90.3 111,840 87,730 136.4 107.0 514,080 40, 118 110.1 72.8 
SS  nilebécCeceudewnecdeceucabesed taeks 1,284..139 » 929,450 115.7 83.6 115,710 90,210 141.1 110.0 550,670 341,214 118.0 73.7 
7jtoo 8 “* 1,246,000 776,520 112.3 69.4 113,370 87,730 138.3 107.0 527,640 339,605 113.0 72.2 
8to 9 “ 1,243,900 899,010 112.1 SLO 114,890 75,640 140.1 972.2 498,730 306.001 106.8 5.7 
See, Tweens dps od ada cocaine cs 1,157,050 754,050 104.2 67.9 117.210 T5175 142.9 V1.7 520,740 347,648 113.4 74.4 
10toll “ 748,110 108.5 67.4 94,250 60,440 115.0 84.7 526,200 280 488 112.7 60.1 
ieee C.. 640,630 108.4 57.7 104,750 63,305 127.7 77.2 516,960 243,970 110.6 452.2 
12to la.m 662,490 101.7 50.7 100,580 59,365 122.7 72.4 520,920 224.154 111.5 48.0 
ae. 568,490 101.6 51.2 114,290 58,280 130.4 71.1 515,670 206,985 110.4 63.6 
2to.3 “ 627,080 104.7 56.5 103,720 57.660 126.5 70.3 509,800 224,290 109.2 50.1 
3t04 “ 599,750 98.1 54.0 90,640 57,660 110.5 70.3 443.520 339,613 4.9 72.7 
40 5 “* 684,520 104.4 61.7 100,370 58,125 122.4 70.9 438.700 274,000 93.0 58.7 
hte 6 “* 773,370 88.0 69.7 119,810 66,650 146.1 81.3 528,990 229,123 113.3 49.1 
— 996,690 86.5 89.8 142,250 87.265 173.5 106.4 461.120 370,624 98.7 813 
TT =. * 1,110,610 97.2 100.0 141,420 100,905 172.5 123.1 532,250 469,712 113.9 100.6 
8to 9 * 1,288,460 151.9 116.1 124.330 105,555 151.6 128.7 543,580 407 590 116.4 87.3 
9to1l0 “* 1,091,030 133.0 98.3 146,840 107,260 179.1 130.8 545,430 468,156 116.8 100.2 
wae: 1,063,560 134.7 95.8 137,230 102,920 167.4 125.5 548,170 417.584 117.4 80.4 
lltol2m.... 1,141,040 130.6 102.8 121,420 97,495 148.1 118.9 543,500 377,655 118.5 80.9 
12to lp.m. 1.064.790 123.1 95.9 124.400 96,565 151.7 117.3 546,420 430,360 117.0 89.7 
lt 2 “* 987,450 114.9 89.0 116,730 95,325 142.4 116.2 470,060 372,193 100.6 79.7 
2w 3 985.310 122.3 SSS 113.530 95,480 138.5 116.4 491 520 46,047 105.3 74.4 
3to 4 993,570 120.7 89.5 114,920 95.325 140.1 116.2 497,960 403,226 106.6 76.4 
4to 5 941,510 120.7 84.8 107,090 80,280 130.6 108.9 464,570 330,047 vO5 70.9 
Totals... 30,278,240 = 21,322,220 2,791,500 1,080,435 12,276,380 8,224,220 

PE dene ci b0 es weeccnegete 1,261,593 888,4°6 113.7 80.0 116,316 82,518 141.8 100.6 511,516 342,676 100.6 73.4 


Cochituate, Mystic and High-Service Works for 
one day in January and another in April of this 
year. The quantities are given in gallons. 

‘From these figures it appears that the quantity 
of water used and wasted in the night hours is a 
very large percentage of the average for the day, 
especially in the winter time. 

‘Thus the. consumption of the Mystic Works 
from midnight to 4a.m. of Jan. 22 was 96 per 
cent. of the hourly average for the day; that of 


= — BOSTON WATER WORKS: === 


$945,329.96; the total consumption was 8,490,072,- 
900 gallons; therefore the amount received for 
each 100 gallons was 1,),\, cents, or less than half 
the meter rates. 

** The rates for domestic supply were based upon 
a much higher price than 213 cents per hundred 
gallons; but in connection with the rest of the un- 
metered supply, they average but ,%°, of a cent for 
that quantity of water. 

** Had the city received in that year 24% cents 


districts adds largely to the cost of pumping their 
supply, and if the present rate of increase of con- 
sumption with the disproportionate use of water 
in the winter months is not materially lessened, 
new works must soon be commenced. 

** The effect of the large consumption from the 
Cochituate Low-Service works is to very seriously 
reduce the pressure in the pipes throughout the 
low-service districts, and in consequence to make 
it impossible to draw a full supply in the upper 


A 


DIAGRAM showing the yearly percentage of increase im the consumption and 


water takers since the year 1850, 


the same 
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also the daily average consumption per taker during 
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EAST BOSTON SUPPLIED FROM THE MYSTIC WORKS SINCE VAN. 1. 1870,-WITH THE EXCEPTION OF F MONTHS OF THE 


YEAR /876. 


the Cochituate] Works, 90 per cent.; and that of 
the High-Service Works, 88 per cent. Of course, 
during those hours, the consumption ef water for 


proper and useful purposes must have been com-— 


paratively slight. 

‘“*A comparison of the total revenue with the 
amount received for metered water, besides show- 
ing the injustice of the present system of water- 
rates, also illustrates how great is the amount of 
water wasted. 

‘In 1878, the meter rates were 214 cents per 100 

allons. The total receipts from water furnished 
mo the Cochituate Works in that year were 





for all the water furnished, the revenue would have 

been $2,122,500, instead of $945,329.96. * * * 
‘The yearly consumption of water from the 

Mystic supply has not varied much since 1876; it. 


however, already exceeds somewhat the capacity 


of the source of supply in a year of great drought, 
and, should it increase, it will be necessary to build 
a new storage-basin. Waste of water, besides 
greatly increasing the pumping expenses of these 
works, causes much inconvenience in parts of 
Chelsea and Somerville by lowering the pressure in 
the street pipes. 

** The waste by the consumers in the high-service 


stories of the higher buildings. During the past 
winter complaints of an inadequate supply were 
often heard, and a number of applications were 
made for an extension of the high-service pipes to 
remedy the trouble: The loss of head in 
January and February in the 30-inch distributing 
main at Beacon Hill reservoir was 30 feet during 
the hours of greatest consumption, and the least 
loss in the night hours was 14 feet. With the 
coming of watfmer weather the greatest day loss 
has fallen to 20 feet, and the least night loss to 6 
feet. 

‘*To restore the pressure in the pipes either the 
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consumption must be reduced or a new distribut- 
ing main be laid from Chestnut Hill reservoir. 

“If the present policy of allowing unrestricted 
use and waste of water is to continue, it will be 
necessary to make the above-mentioned extensions 
of works at an early day, and, when made, the need 
of other extensions would undoubtedly soon be 
felt. 

‘There is another point of great importance to 
be considered. A system of intercepting sewers is 
now building to collect the city sewage and con- 
vey it to Moon Island, where it is to be discharged 
only during the first two hours of ebb tide. To 
effect this purpose it is necessary to pump all the 
sewage aie build reservoirs to store it durin a| 
tide. The water that is wasted is received into the | 
sewers, and its effect will be to greatly increase | 
first cost of the intercepting works and the cost of 
operating them. If all waste could be eee 
the reservoir, estimated to cost $431,000, could be 
reduced nearly one-half in size. | 

“Three methods of limiting or preventing | 
waste have been adopted or proposed in various | 
cities: | 

** First. —The rigid enforcement of ordinances pre- 
scribing the class of fixtures that may be used, and | 
requiring the plumbing of buildings to be done | 





under competent inspection. Pe 


“Itis evident that had this city, from the earli- 
est introduction of the Cochituate water, required | 
that all the plumbing should be so planned that | 
the water could be completely drawn from the | 
pipes on nights when it is liable to freeze; that the | 
weight and size of the pipes should be paar med | 
to the uses they were to serve; that the discharge | 
end of all overflow pipes from cisterns should 

in plain sight—over the kitchen sink, for instance | 
—and had the use of any form of water-closet | 


' other than those which measure out the water in 


the exact quantities needed for cleansing the | 
bowl and flushing the drain-pipe, been prohibited, | 
the waste of water would have been a matter of 
very much less moment than it now is, and mil- | 
lions of expenditure would have been saved. 

** Second.—Thorough house-to-house inspection, | 
to discover faulty fixtures, and to detect waste 
from whatever source it may arise. 

‘The good effect of this method, even when im- 
perfectly carried out, is illustrated on Sheet A by | 
the sudden eres of the profile line in 1864, and 
it would have been much more marked had there 
been easily-accessible shut-off cocks on the service | 
pipes, by which waste in the night hours could | 
have been readily detected. | 

‘* In the report of the Water Board for 1865 it is) 
stated that the number of notices issued for leaks | 
from January, 1865, to May 1, 1866, was 9,555, and | 
that the number of persons fined for waste was 
3,093. The number of water-takers at the begin- 
ning of 1866 was 27,489. 

‘*When district waste-meters, torecord the work 
of the inspectors and measure its effects, are used 
in connection with day and night inspection, the 
best of results may be obtained, and at a moderate 
cost. 

** Mr. Deacon, City Sagieeet of Liverpool, Eng., 
has invented a very excellent meter for this pur- 
pose, and has applied it with wonderful success in 
that city. 

‘‘The following table, taken from one of Mr. 
Deacon’s papers, shows what may be accomplished 


| 





©4 c- ‘ ig. Ok, be a Be b re 
| | 8 S:] 8 a8] 8s | ag, Bees keg OSG 
. | 8 Sa. ie.) 8 (iBE.| Bye 2° - a &s 
Crry. 5 ed 5“ 8] » 58s “Pe ges SEEay 23 | ct, 
is | 2 | obs iSea] 28 le giz | $22 ese) #8 8 bags 
a, E| ge 3a Pope es ye 
} | ' Lv) } 
eS ad |__| | Seed aria Perm 
Providence.............. 1877./100,000} 2,500,800 25 | 7,420 337} $200,039.39) +$219.20/$184.00} $1,389.20144 | 62 
Lowell........ ........... “ | 50,000) 1,631,360 33 | 4.423 369) ~ 96,103.81, 161.40, 140.30) 1,750.50) 54.9......... 
Cambridge........ “ | 48,000) 2,631,730 55 | 6956 378) 154,843.50) +161.10| 154.40!............!....../........ 
EMORs ode c.0 ocees coi --| “| 32,600 1,101,800 34 | 3,667 300, 63,804.75, 7158.60 133.80} 1,286.40, 40.6)........ 
Fall River... = “ | 45,000 1,173,600 26 | 2,060 570| 56,814.20) 132.60)........ 1,173.80 48.4, 39 
Boston, Cochituate W’ks “ (280,000 20,673,500 74 | 46,470 445) 948,925.45 +125.75| 117.15] 3,163.10 300 | 53 
Lawrence... . ...--..,| ‘| 35,000, 1,554,080 44 | 2445 636 65,112.98 *114.80, 114.80| 1,760.40 36.8 45 
Boston | Syetie Works. “ |390,000 29,059,800 74 | 65,200 446) 1,234,801.77| +116.40| 108.90) 2,616.10 472 39 
Mont vie seees cesses) * [130,000 8,979,500 69 | 24,658) 364) 249,083.67) 107.00] ....... 2,701.90 129.2)........ 
Boston, Mystic Works. . 110,000 _ 8,386,260 76 | 18,730 448 285,876.32, +93.40) 88.20) 1,662.10 172 67 
Brooklyn........... 485,000 30,342,900 63 | 54,879 553) 1,005,842.14 *90.90' 90.90! 2,973.20 398.3 65 
Cincinnati.............-- (280,000, 15,945,210 57 | 20,000, 797| °461,257.15, TO.25) oo. oes eeeceeeeeee eeeeee cece eees 
WEROMDO ison scp <n nsdsdean | “ | 75,000 5,776,750 77 | 3,814 1,515 152,345.22, 72.20, 65.20) 1,417.20 107.5 78 | 
Philadelphia... ...... ..| “ |817,500, 48,984,000 58 | ote |.....:] 1,133,041.16) *63,30) 63.30 1,595.80, 710 |........ 
| ! j 
St. Louis.........-.. -.. “ 400,000 22,349,443; 56 | 16,800) 100 494,629,741 60.60 60.60} 2,673.70 185 | 74 
Cleveland... ......... 136,000 7,726,920 56 7,760) 996 152,794.68  *54.20/ 5420 1,414.80 108 | 64 
Detroit... .... 110,200 11,543,120! 105 18,754) 615 210,288.12 49.90! 49.90 1,084.00 194 | ......./ 
Meese: 26. cE 440,000 52,183,900 119 64,898) 803 908,509.64  *47.70| 47.70 2,137.70 425 7 
Columbus... .... 1876. 34,000 1,448,000, 43 1,440) 1,006 24,543.32 $46.50) 46.50, 681.80 36 | 67 
77. 135 % 7 < | ae * *44. 2,024.5 Me Sick viahs 
Bechester.~.. 177 M000, “287200, 35 | Rass| "728 ‘422707 ead] 4030 'SAN'BO Btwn: 
Milwaukee * '130,000) 6,944,200) 53°  4,054/1,713 91,277.58 #36. 36.00 1,210.60, 75.4) 64 
i i ' | i 





* No income from public buildings or bydrants, 
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é | 
by faithfully carrying out this method. The quan- 


tities are given in imperial gallons, which are 


standard gallons: 





| 
| 
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a st ~ 
Gallons. Gallons. Gallons. 
1. Henry Edward st... 2,134) 18 35 6.60 
2. Charters street..... 2,285 14% 24 13.66 
3. Hatton Garden..... 2,574 23 40 19.19 
4. Bispham street... . 1.546 ll 19 13.37 
5. Cockspur street..... 967 22 3844 14.39 
6. Gascoyne street.... 1,534 18 33 11.46 
7. Plumbe street.... .. 2,570) 31 55 17.28 
8. Leeds street.... .... $27 17 45 13.51 
9. Banastre street..... 1,824 14 26 10.27 
10. Midghall street..... 1,826) 20: 29 10.77 
i. Burlington street..., 5,798 18 28 12.85 
12. St. Paul square..... 899, 24 37 17.54 
13. Harrison street..... 3,399) 184g 33 12.77 
14. Paul street.......... 838 24 41 














19.59 33.55 13.32 


‘* A recent pamphlet by him on this subject con- 
tains the following: 

*** The rate of supply for domestic purposes un- 
der high pressure and constant service is now much 
less (in Liverpool) than in any other water-closet 
town, and probably even less than in any non- 
water-closet town in which the system has not 
been applied. 

‘** In Glasgow, a water-closet city, in which the 
service is constant, the system has been extended 
to 80,000 persons, and the increased saving now 
amounts to 28 gallons per head per day. 

‘**In Carlisle, another water-closet city, with a 
constant supply, the system, where worked, shows 
after a few months a reduction from 36 to 20 gal- 
lons per head per day, including all water supplied 
for trades and public purposes. 

‘**In Chorley, a cotton manufacturing town in 


| which water-closets are less numerous, and .in 


which a constant supply is given, the system has 
been applied to the wheols population (18,300), and 
has reduced the demand from 16 to 10 gallons per 
head per day for all purposes, and from 13 to 6.8 
gallons, excluding only the water sold by meter to 
manufacturers. 


““*TIn Prescott (7,000) the total rate of constant | 


supply under the same system is now about 8 gal- 
lons per head per day.’ 

‘* Water will always be used much more freely 
here than in any of the English cities or towns 
mentioned above; probably it will not be con- 
sidered desirable to attempt to reduce the con- 
sumption in Boston below 40 or 45 gallons per 
head, for all purposes. 

‘‘The third method of preventing waste is the 
application of meters to the service pipes; or, in 
other words, the sale of water by meter measure- 
ment. The effectiveness of this method is beyond 
question ; but there are many serious objections 
to its general application, especially in large cities 
and to old works. It is not worth while at this 
time to enumerate these objections, nor to discuss 
the manner of overcoming them. Undoubtedly 


| 


meters can with benefit be used much more exten- 
sively than they now are, especially in the high- 
about 20 per cent., or }, larger than the U. S. | service districts, where the consumption per capita 
ter than in other parts of the city. 
ollowing table shows the daily average 
consumption of water in gallons per consumer for 
several American cities : 


}is much 
“The 
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AV... | 80.6, 95.0) TRS 31.9, 40.5 54.5) 50.7 61.3) 122.8) 106.4 
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| 99.8 107.6.111.9 422 99.5) 67.2 50.6, 60.8 120.1 119.8 
87.2 104.7 94.2 47.8 30.3) 57.2) 51.4) 2.9) 118.1 115.2 
| 76.7 91.6 80.9 41.8 31.8) 51.9) 51.7) 59.5) 117.2 112.5 
74.7 85.4 67.7 41.9 38.7) 49.9) 55.0) 55.9:120.1 90.4 
76.6 9.9) 67.8 46.5 42.7) 55.8) 60.6) 60.5) 123.6 101.1 
789) 96.0 763 49.4 488 65.1) 648 63.2) 125.2 104.0 
80.9 88.7 77.6 487 47.5 56.0) 65.2 65.3 131.6 113.1 
90.5 80.9 75.0 47.8 44.1 53.5) 680 62.9) 131.5 115.4 
88.0 96.2 75.7 43.5 47.2 55.9) 66.6 64.2) 129.3 1123 
| 75.5 93.9 80.3 75.1 40.1 50.8) 64.2 58.6 123.2 103.8 
| 7.3 964 67.4 35.7 33.6 47.0) 60.6 55.8, 1184 91.7 
0 906 70.3 30.7, 33.1 44.2) 56.1 57.2/1148 88.9 


| 
j 
} 











| ] | j j | | } 
Jan..; 93.1:1146 98.9 30.6 82.2) 50.2 52.4 60.1 123.1 
Feb... | ¥1.7111.6, 90.4 20.5 42.0 46.7 51.3 50.6 118.3 
Mar..| 80.7 163.6 74.4; 30.4 32.8 43.1 56.3 549 111.8 
April | 720.0) 103.5 66.8) 31.3 33.8, 41.8 64.1 55.8 108.9 
ay..| 84.1 106.4 70.0) 40.4 41.0) 49.0 64.1 584 109.6 
June. | 88.8111,6 75.9) 41.1 41.5 52.1 67.8 59.6 116.7 
July..| 97.0)115.3 81.7) 45.2 54.6 61.2 72.8 65.0 140.7 
Aug..| 931) 97.6 78.5 41.3 43.3 40.1 66.1 62.8 143.5 
| Sept. | 92.0 104.9 78.5 41.4 43.4 49.2 60.9 63.6 136.0 
Oct...) 90.8!106.7 70.6 28.3 38.5) 4790 63.7 61.4 132.0 
Nov..| 83.1 105.5 67.2) 35.0 31.9 41.4 69.1 56.5 128. ’ 
Dec...) S35) 111.1 73.5 34.0 31.5 44.9 55.7 59.9 132.2 1064 
Av....| $8.0 107.7 76.8 936.5 38.0, 48.1) 61.0 59.8 125.1 108.0 
1879. | ' 
Jan .. | 105.6) 130.1 90.2) 32.90 37.4 
Feb | 102.8 121.7 170.5 32.8, 38.8 
Mar.. 90.5 113.2 880 30.1) 342 
April 76.5 102.1 74.3)...... 81.5 
i 











‘‘In Providence and Fall River, meters are quite 
generally used, and it will be noticed that the con- 
sumption there is quite small—about 40 gallons 


per consumer. 


will be found interesting in connection with this 
subject. 


‘* Providence, with 8,122 service-pipes, has 3,648 
meters in use, and in Fall River 52 per cent. of the 
service pipes are metered. 
mbridge, where a system of inspection, 
more particularly directed to the discovery of 
leaks in the street and service-pipes than to the 
detection of wilful waste, is maintained, the con- 
sumption is about 50 gallons per consumer. 


ae In 


“The table 


The imperfections of the ordinary —— 
have led to the invention of a number of ap 
for copying letters, drawings, etc., by chemical and 


actinic means. 


one or two others have come into general use, and 
are more or less satisfactory, and more recently, a 
new chemical process, said to be cheap and effect- 


It has been compiled with care from the 
statistics given in the annual reports of the various 
cities, but does not claim to be accurate: 


COPYING PROCESS. 





















below contains statistics that 





| press 


Pp lances 


Of these, the ‘‘ blue process” and 
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WATER-WORKS STATISTICS. 



































ive, has been announced. Make a warm mixture 
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CONSUMPTION OF WATER PER HEAD OF CONSUMERS 


NEWS. 
OCHITUATE HIGH- SERVICE, COCHITUATE, MYSTIC, PHIL- 


, CAMBRIDGE, FALL RIVER, AND PROVIDENCE WATER WORKS. 


ENGINEERING 


SHOWING THE DAILY AVERAGE ¢C 
BROOKLYN 


FROM THE CHICAGO, DETROIT. C 


ADELPHIA, 
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of 100 grams of fine gelatine with 400 or 500 cubic 


baryta, and when well mixed add 100 grams of 
dextrine and from 1,000 to 1,200 grams of glycer- 
ine. When melted, allow it to cool till just suffi- 
ciently fluid to flow, when a little may be poured 
into a shallow dish and allowed to harden. If this 
becomes quite hard and stiff, add more glycerine, 
and pour the whole into a shallow tin tray and let 
it cool. Write the letters in a thick aniline ink— 
‘* Violet de Paris” will answer—and lay the sheet, 
written side down, on the jelly-like preparation, 
and press it down gently for a minute or two. On 
lifting the paper a partof the ink will be found 
transferred to the jelly, when sheets of paper may 
be laid on the jelly and reprints taken from it. 
Sufficient ink clings to the jellv to give forty or 
tifty impressions, when the surface of the jelly 
must be sponged clean with cold water. The tray 
containing the jelly must be kept in a cool place, 


and if not used for a day or two must be moistened | 
with a sponge before using. Another formula em- | 
grams of gelatine, 1,200 grams glycerine, | 


ploys 1 - 
and 500 cubic centimeters sulphate of baryta, and 


gives sharper impressions from the sheet of jelly, | 


but in cleaning it warm water should be used.— 
** The World's Work ;” Scribner for September. 
nb te eee 


THE METRIC SYSTEM IN GOVERNMENT 
BUSINESS. 








The following tabular statement exhibits the 
estimates of various public officers as to the time 
required for the introduction of the metric system 
into branches of the government service, where it 
is not yet used; but Gen. Meigs and Commissioner 
Williamson deprecate such introduction into their 
respective bureaus: 


Time. DEPARTMENT. OFFICER 


Immediately . Post-Office \F. V. Ha yden, U.8. 


| Geologist. 
Long enough \ ‘ 
to distribute -Quartermaster’s. “ =D. Ee Q. M. 
orders... , \ ( ree 
Long enough {R. W. Thompson 
to furnish -Navy..... ; cee peon, 
standards. ie Sec'y of the Navy. 
nternation com- , ’ 
merce, postal ser | charge U. 8. Geo 
vice. unsurveyed raphical and Geo- 
: } : phical and Geo 
SPOR oy veces { public lands, inter- } ogical Survey 
nal revenue and | Rocky Mountain 
| government trans- Region 
| portation...... J oe E wae 
1 year..... .. Ordnanece.......... , +5 v Beem. Chief of | 
1% years..... Post-Office............. D. M. Key, P. M. Gen'l. 


| Customs, pes sys- } 
Less than 2, tem, coinage, and | Benj. Alvord, Pay- 
years... , @ll international { master General 
| transactions. ...... j 
» \Postal purposes, ; E. B. Elliott, Chief 


Less than coinage and cus Clerk of Bureau of 


years "1 QORRS. 5.5: Statistics ? 
2 yents...... AMMRO. .avsae soveal soes } WB, rere, Sec'y 


)All administrative |J-K. Upton, Chief 


2 years Clerk of Treasury 





* ) transactions...... Derartanent. 
J Williamson, 
3 years General Land Office. .. eee 
| Office. 
5 years....... Engineer Corps....... ja aoc 
{ Customs and the col- (J. E. Hi , In 
19 veers... ... lection of taxes » Charge U.S. Coast , 
: { upon spi itp........ ) Survey Office. 
—Communicated. 








GENERAL INTELLIGENCE. 


wr We solicit and are oer some to publish in these 
columns any items cf interest t may be furnished us. 
GAS AND WATER. 


St. Paul, Minn., has contracted with the Globe Gas- 


Light Co. of that city, for lighting its streets at $26 per 
lamp per annum. 


The Water Committee of Pittsburgh are energetically 
pushing to completion their part of the work of furnish- 
ing that city with a sufficient public water supply. 


cent. within the last few weeks, and the various pipe- 
works find it difficult to get iron as fast as they want it. 


Owing to Baron Haussman’s improvements in Paris in 
the matter of air, light and water, the average duration 
of life in that city has increased eighteen months during 
the past twenty years. 


The rain-fall at Pheenixville, Pa., between Friday 
night, Aug. 15, and Monday, Aug. 18, was 4.98”. The 
rain, however, was not constant during the whole time, 
as nearly all of Saturday was clear. 


The case of the State against Dr. Cushing, agent of 
the Holly Water-works Company, charged by Mr. 
Rosewater, of the Omaha Bee, with bribing members of 
the City Council of Omaha to vote for the proposition 
for water-works, was dismissed at complainant's cost. 


| cc rap lcamnaincedtaetcneoet 


| houses is unusually 


| and associates. The principal com 


| build the proposed works for 
The final test of the Tiffin, O., Water-works was given | the capital stock at par, makes the total $80,400 | sive, and that the Newton water is eminently more de- 


ENGINEERING NEWS. 


| on the 26th inst. and proved a splendid success. Seven | the 
centimeters of a pasty precipitate of sulphate of | 


averaging 150 feet, were thrown at once 


streams, 
through inch-and-a-quarter nozzles. The capacity of | 


the pumps, one turbine ni horse-power water-wheel, 
and two steam pumps, is 8,000,000 of gallons per day. 
The closing feature was a huge stream a three- 
inch nozzle, 200 feet high. contracter for the works 
was 8. L. Wiley, of Boston. 


Goodhue & Birnie have. contracted to build water- 
works at Hingham, Mass.; price, $70,000. The water 
will be brought from tok Pond, four miles distant, 
by gravity. Main-pipe is 12 inches in diameter, with 
10 miles of distributing pipes, supplying Downer’s 
Landing, a watering-place in Boston Harbor. It is in- 
tended to extend the pipes to Nantasket Beach another 


year. The pipes are the wrought-iron cement-lined, | 


manufactured by the contractors in Springfield, Mass. 


Oskaloosa, Ia., has passed an ordinance provid for 
water-works. The city isto be provided with hy- 
drants, at $100 dollars each per annum. Water rates 
are to be the same as those of Keokuk, Muscatine and 
Marshalltown. The company that built the works for 
Keokuk have the contract. They are to get the water 
from Skunk river, a distance of something like three or 
four miles. Work will commence soon. The stock of 
the new water company will soon be offered for sale. 


A patent was issued on the 27ih from the United 
States Patent Office to Thomas A. Edison, of Men!o 
Park, N. J., for the electrical lighting apparatus on 
which he bas been experimenting at his laboratory and 
workshops for some time past. A patent for an electri- 
cal telephone was issued to F. A. Gowen, of 
assignor to C. Bosevelt, New York. Two reissues for 


| electro-harmonic telegraph were made to the Harmonic 


Telegraph Company, assignor of E. Gray, of Chicago. 


We call special attention to the advertisement of 
** Edson’s Recording Pressure Gauge and Electrical 
Alarm,” as it is an indispensable attachment, in order 
to completeness, to every water-works system, the 
‘‘charts” showing at all times past and present the 
height or pressure in every reservoir or pipe to which it 
is connected, and every reduction in such pressure, as 
well as to define the precise time of day or night, and 
responsibility may be placed on the proper persons, un- 
less such variations may be traced to other causes. 


The enterprising citizens of Longmont are still talk- 
ing about water-works, M¢. Alexander, of the firm of 
Russell & Alexander, who put in the water-works at 
Colorado Springs, Leadville and Golden, has sent word 
that he will be in Longmont in a few days to look over 
the ground, talk the matter up and figure on the cost of 
the much-needed improvement. Some, without much 
enterprise, are opposing the move, preferring to use the 


filthy ditch water they Lave had this season than the | 


good water they might secure.—Boulder News, Aug. 22. 


Dr. Frankland, in his monthly report on the London 
water supply. states that the Thames water supplied by 
each of the five companies ae their supply from 
that source was, during themonth of July. much pol- 
luted with organic impurity, and was unfit for dietetic 
purposes. The West Middlesex Company’s water was, 
moreover, ‘‘slightly turbid, and contained moving 
organisms.” The water, delivered by the New 
River and East London Companies, was only slightly 
superior to the Thames water. The New River water 
was “slightly turbid, owing to suspended crystals of 
carbonate of lime.” The deep-well waters supplied by 
the Kent and Colne Valley Companies and by the Tot- 
tenhain Local Board were, as usual, clear and bright 
and of excellent quality. 


— a —— rejudl pe te a os) District 
complain that t rejudice agai the water 
has had a very injurious effect spon Shel baplaoas tn 
that section of the og The number of the a 

large even for this season of the 
year, and it is sometimes impossible to let a house where 
there is not a well upon the premises. Inquiry elicits 
the fact that wells have been dug or driven in a number 
of instances where an estate has been unprovided. A 
member of a firm upon Main street, doing a large real 
estate business, Monday stated that complaints of the 
impure water exceeded those trom all other causes com- 
bined. This firm now has over fifty unoccupied estates 
upon their hands, for which they are to find 
tenants. The prosperity of that sectiun of the city is, 
in their et materially affected by the impure 

y: 


| water supp 


The city of Omaha, Neb., on Monday, the 25th inst., 
granted the franchise for the construction of water- 
works for that city, to the Holly Manufacturing Co. 
tor was the firm 
of 8. L. Wiley & Co., of Boston. The successful 
bidders have organized themselves into a company to 
construct and operate the water-works, and will furnish 
the city with about 200 hydrants, at about $90 per an- 


/num, and a fixed schedule of rates for private consu- 
Gas and steam pipe have advanced about sixty per | 


mers. The probable cost of the works will be $300,000. 


| Supply will be taken from the Missouri River, and 


cleaned by a system of settling reservoirs and filters. 
Capacity of So po machinery, 4,000,000 eS: 
and there will be 21 miles of cast-iron pipe 4 to 18 inches 
diameter. Water is to be supplied to the business part 
of the city by Feb, 1, 1880, and the whole to be com- 
pleted by Oct. 1, 1880. 

An adjourned meeting of the Hingham (Mass.) Water 
Company was held on last Saturday evening, Mr. Ebed 
L_ Ripley occupying the chair. The committee ap- 
pointed at a previous meeting to draft a code of by-laws, 
solicit subscriptions to the capital stock and nominate a 
list of officers, reported that subscriptions to the amount 
of $45,400 had been obtained, This, together with the 
$40,000 pledged by Mr. Charles E. Goodhue, of the firm of 
Goodhue & Birnie, of Spri ld, who has offered to 
),.000, and take one-half 


+ rived from the river; a 
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full amount of the capital stock. A code 
|of by-laws for the government of the corpora. 
tion was submitted and ad , the officers of 
which are to consist of a ident, clerk and treas 
urer, nice directors and two ners, all of which 
_ are to be elected by the stockholders, with the exception 
of the president and treasurer, who will be chosen by 
‘the directors. The following Officers were elected: 
Clerk, Starkes Whiton; Directors, Chas. B. Barnes, 
|G. P. Hayward, E. Waters Burr, Starkes Whiton. 
| Samuel Downer, Charles E, Goodhue, Arthur Lincoln, 
William J. Nelson and Ebed L. Ripley; Auditors, H. C. 
Harding and Charles Siders. A meeting of the Board 
| of Directors was held immediately after, and Fbed L. 
Ripley was chosen President and Starkes Whiton Treas 
urer. 


| A good deal of light has been thrown on the cost of 
| the manufacture fas by a private report which has 
| just been made to the directors of the Cincinnati (as 
| Com . The price of is low enough—$2 per 1,000 

to private consumers, with 5 per cent. off; $1.60 to the 
| city, and $1.80 to customers using over 100,000 feet 
‘annually who make a contract for ten years, but the 
| profit of the company at these figures is nearly 12 per 
/cent., and has ——— this for nine years past, al- 
| though the average price to all producers is $1.84 per 
| 1,000 feet. The cost of manufacturing 1,000 feet is not 

given in this report, but this Cincinnati gas company 

put forward the cost at Philadelphia as a fair showing. 
| As the gas works in Philadelphia are managed by a xt 
_ of politicians, the returns there — to be fair to gas 
| companies, at least, elsewhere. entire cost of man- 


France, | ufac' ring 1,000 feet of gas at Philadelphia was in 18¢5 


| when varied from $4.40 to $5.55 a ton in New 
| York, almost twice what it is now, $1.51 at the meter 
| and $2.15 delivered to the consumer. One-half the ex- 
| pense of making gas at the meter was due to the coal, 
| one-fifth to labor, and the rest was interest on the in- 
| vestment, ete. Taking the price as delivered to con- 
| sumers and these two items, coal and labor, made up in 

Philadelphia one-half the cost of gas, and this under ex- 
travagant management. People can judge for them- 
| selves what the reduction in coal and labor has been in 
| the last four years. The price of gas ought to show a 
| proportionate reduction one-half as large.—Troy Press. 


At a special meeting of the Water Extension Commit- 
tee of Pittsburg, Pa., held on Thursday evening, the 
21st inst., bids for laying water-pipe, etc., were opened. 
For grading, trestling, building retaining-walls, etc., 
for the Butler street 36-inch supply-main, the contract 
| was awarded to Evans Jones for $11,974.50; for laying 

the 36-inch pipe the bids ranged from $1.35 to 98 cents, 
at which latter price the contract was awarded to Booth 
& Flinn. Bids for the construction of the superstruct- 
ure of the viaduct over Haight’s Run, on the line of 
| Butler street extension, were received from C. J. 
| Schultz, amounting to $10,491.67, and the Keystone 
| Bridge Co., amounting to $8,825. The contract was 
awarded to the latter. Tbe bidders for 30 and 36-inch 

pes, with all necessary branches, were as follows: R. 

. Wood & Co., Philadelphia, .85 per ton for pipes 
and $48 for branches; Marshall Bros., of Pittsburg, 
833 per ton for pipe and $55 per ton for branches; Cin- 
cinnati & Newport Foundry, $29.70 per ton for pipe 
and $55 for branches; is, Long & Co., Louisville, 
| $31 for 36-inch pipe, and $32 for one-half of the 30-inch 

ipe. Mr. Bruce said M Bros. received the con- 

ct in March last to furnish all the cast-iron pipes and 
branches needed by the city during the ensuing year, 
‘and therefore he aoa no new contract for pipes 
could be awarded. Mr. Thomson moved to refer the 
matter to the Committee on Pipe Laying and the City 
| Solicitor. Carried. The old contract with Marshall 
Bros. was $29.40 per ton for pipes and $49.90 for 
branches. 


The subject of drive wells for the water supply of 
Watertown, Mass., was debated at a meeting held in that 
| town on the evening of the 25th inst. The engineer, Mr. 

F. L. Rice reported that, if buildings and other contami- 
nating sources were kept away from the locality of the 
wells, no deterioration in the quality of the water would 
occur; that from the system of driven wells can be ob- 
| tained an, adequate supply of water. In ronly to the 

question of the committee as to the probability of this 
| ground furnisbing a sufficient quantity of water for the 

———_ supply of Watertown, he said it will. Mr. 

also submitted a lengthy statement of the advan- 
tages of a reservoir and alsoof the Holly system of pump- 
|ing. The committee stated that this source of driven 
| wells from the south side of the river had not received 
the attention to which it is entitled, and without which 

| the solution of the question is im ble. They said 
| that in this locality they should w more of the 
| effect ——— upon t a e the water in the 
ground e process pum continued for 
| Weeks, ott graduated to a demand hich shall repre- 
|sent the further needs of the town; should know 
| whether the quality of water is permanent or change- 
able; should learn more of the stratum of clay and its 
| extent, density and thickness. As to the origin of the 
water pumped from these tube wells, it may be safely 
stated, the committee say, that as a whole it is not de- 
li that was said in their first 

—— concerning the origin of the water, contained in 
| filtering galleries, applies with we force to that which 
|comes up in tubé-wells. Mr. Wm. Lathrop spoke at 
length, claiming that this source was the most expensive 

| possible, and he would be willing to expend $100,000 but 
' not $250,000 for water. He t Newton water 
| cheapest and mast feasible. He said that Allison’s land 
| was worth about $150, while he asked $1,250. Hiram 
| Whitney, Esq., referred to the condition of the land as 
being very impure—a 1 in fact—and fortified this 
ition. W. H. Ingraham replied, stating that Dr. 
ood’s opinion was above reproach; that the water 
was pure and excellent. Mr.Lathrop asserted that the 

| water from this source the river was too expen- 
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| 
sirable to the citizens of the town. Miles Pratt wanted | 
the best source at the least cost, and asserted that this 
source has not as yet been fully yo ge gwen! seg 
nent purity esta moving that the commi be 
given until the second Monday in March to pursue their 
——. An adjournment of sixteen days was 
granted upon motion of Mr. Fitz. 

——-000-— © 


BRIDGES. 


The laborers on the East River Bridge —— are 
laying about 120,000 bricks a day, and are making 
notic2able with the work. From Main street, 
in Brooklyn, the masonry is b iig carried back toward 
Ww street, and in the excavations for the 
foundations many huze bouilers are taken out, which | 
are worked into the structur:. The suspender bands are 
all in position. Each band is made of wrought-iron, 1 
inch thick, 4 inches wide, and 15% inches in diameter. | 
There are 1,400 of them,and they are placed 7}< feet 
hpart. A charcoal furnace was carried aloft for use in 

‘ing these bands, as they were first heated to a wh te 
heat and then firmly bound her by screw bolts. 
r ropes, which will hold up the steel road- 

= — are al) ready = be — . 

tion. Only 1 l be placed in position this fal! 
ood winter, 44 on each cable. They will be placed on 
each side of the towers, where the work of suspendin 
will be begun. The first instaliment of steel for t event 
way is expected the first of next month. 


All the difficulties in the way having been overcome, 
Messrs. Flagler & McDonough, contractors, hrve com- 
menced work upon the sub-stru 


The 
way like a su 


cture of the propenes 
new bridge across the Hudson at Van Schaick’s Island, | 


connecting Cohoes and Lan: 
says: The total length of the structure, in- 
cluding the graded een. is about 1,300 feet, with 
terminal points in sing street, Lansingburgh, and 
Ontario street, Cohoes, making an angle of about three 


The Troy Times 


degrees with each of the two streets named. The super- | 


structure will be of iron, consisting of five spans of 
trusses, including the draw. The roadway is to be 20 
feet wide in the clear, with a walk on each side having a 
clear width of six feet. 
and side-walks is to be of the best Norway pine thrcough- 


out. Beginning at the Lansingburgh shore, the lengths | 


of the several spans will be as follows : 


EE bh'6Gh 0 <tariiah < spice « disieneccu ver dcbadgiteues 125 ft 
ie OEE an is acai dad wh caemuds wukedmbdiatials TY . e 
Th cctiid cnncakie.# edalnake <aaedsnedadenes 175 
Cee Te ed iad ones 175 | 
DUI oGhs Zeeicss bce ecqaheure, savde 160 “| 
a: 6c dees Hiv IIa Ko sch iG 03 Tritt 810 “* 


The piers and abutments will be built to an elevation 
of 25 feet above the level of the State dain, and will con- 
tain about 2,000 cubic yards of masonry. Other 
quantities are as follows : 


Timber and p'ank 140,000 feet B. M. 


Earth embankment....  .............. 10,000 cubic yards. 
Stone filling in cribs.. .......... ..... ; 800 cubic yards. 
Maree Gmonvatiow.. .. oo. 6c c seed eccedee 750 cubic yards. 


Paving 

Owing to the fact that no preliminary surveys were 
made in the Winter, when the ns could have been 
determined and the piers located by direct measurements 
on the ice, it is found necessary to set all points for 
masonry, both on shore and in the river, by a method 


of triangular surveying, in which all the observations | 8 


and measurements are made from a base line accurately 
measured on the bank of the river. This part of the 
work is now in and the engineers have alread 

located points for the shore abutments. On the 27th 
inst. a the work of excavating the earth 
on the river bottom at the site of the west pier, and 
will continue the work of cleaning the rock bottom so 
that accurate soundings can be had before preparing the 


foundations. 

The Ohio Bridge and Iron Works, formerly at Lancas- 
ter, O., are putting up new shops at Urbana, O. They 
have contracts on hand for a railroad bri for the | 
Cincinnati, Sandusky & Cleveland several 
highway bridges, and the iron work for a new court 
house at Urbana. 


A new bridge is to be built over Casenovia, near Buf- 
falo, N. Y., creek, on the Casenovia road, just south of 
South Wales, to replace the old bridge burned on the 


Se Foe ae Sek len Company bee 


finished the new iron bridge over the _ 


River, 
near Pl uth, on the Detroit Lansing & Northern 

\ he grading on the new extension of this 
road from B to Big Rapids (Mich.) is progress- 
ing very well, and the contractors expect to — lay- 
ing iron about Sept. 15, and hope to have road 
ready for the running of trains by Nov. 1. 


The Phenix Iron Co. proposes to start its blast fur- 
naces, which have been lying idle for several years, and 
will probably “ blow in” one or more of them in the 
course of a few weeks. 

———__79eo_—_ 


RAILROADS. 


PHILADELPHIA, Aug. 25.—The Eureka rolling-mills 
have advanced the base price of bar-iron to 2,4, cents per 
ew for delivery from stock. Prices for future de- 
veries can only be fixed at date of delivery. 


Toronto, Aug. 25.—The Gtobe has the following 
special cable from London: Sir Charles I 
has ordered 45, tons of steel rails at 97s. 6d. 
pee delivered at Montreal, for the Canada 


Only seven’ 
railroad trac’ 
B Branch 
that will 
Nov. 20, 1879. 


-three miles of the Cincinnati Southern 
remain to be laid. The at 


. structure 
last It is 
See alicee 


| lish River will be finished in six weeks. 


The flooring of the roadway | 


6,000 square feet. | 


ENGINEERING NEWS. 


Track-laying will commence on the Columbia exten- 


sion of the Atchison & Nebraska railroad on 
Sept. 1. The grading is nearly completed and the track 
will be put down at the rate of a mile and a quarter a 
day until Platte River is reached. 


Eight miles of track is laid on the new contract of the 
Canada Pacific railroad and forty is calculated on this 
fall. Men are wanted at $1.50 es , $3.50 being 
for board. It is expected that the old contract to Eng- 
Three ballast | 
trains are running daily. 

The Baltimore & Chicago Railway Company has been 
incorporated to construct a rail from —- June- 
tion, Huron County, O., eastward through Asbland, 
Wayne, Tuscarawas, Carroll, Stark and Columbiana | 
counties to the Peunsylyania line near the point where 
the Ohio river crosses it. The distance is about 150 
miles. 


The Corydon (Ia.) extension of the Missouri, lowa & 
Nebraska Railroad has been completed to that city, and 
trains will commence running regularly Sept. 1. The 
extension is 28 miles in length, making the road 118 
miles long. The company announces its readiness to 
extend the line 30 miles — west this year if the 
necessary subsidies are voted In time. 


Work on the Sault ship-canal is going ahead briskly 
as well as the survey of St. Mary’s River with a view to 
obtaining a channel 300 feet wide and 16 feet deep; a 
light-house and fog-signal on Passage Island, Lake Su- 
perior, would be a great boon. Steamers are very often 
detained there during rough weather. A light-house 
is in course of erection two miles out of Gore Bay. 


The Ch & Dakota Railway extension of the Chi- 
cago & Hartiwesturn eee is progressing rapidly. 
The grading is nearly finished for 70 miles, and 15 miles 

| of steel rail laid. They are now laying steel rail at the 
rate of one mile per day. The work on the new letting 
will be opened at once, the Division engineers having 
left for their camps. On the entire line there are not 
more than three clumps of trees. 


The New Orleans Picayune says that rumors have 
been for some time current to the effect that the Illinois 
Central railroad was about to take steps looking to the 
completion of the New Orleans Pacific Railway, and 


| adds that there appears to be abundant confirmation of 
« | the rumor. 


The project of the Illinois Central Railroad 
embraces the connecting of Baton Rouge with Pontcha- 
toula, on the line of the Jackson road. 


| Capt. J. Wilson has just completed a survey of the 


| shoal abreast of the light-house at Little Current, Mani- | 


| toulin Island. He reports a flat rock with only ten feet 
| of water. It isa dangerous place for loaded boats, as 
| they must pass over it. He estimates that it will cost 
| $8,000 to get a sufficiently wide channel with 14 feet of 
| water. The river at Owen Sound is filling up fast. 
| Boats experience much difficulty in getting in or out. 


The Illinois Central road proposes to build two ex- 
tensions, one from Kempton Junction to Minonk, a dis- 
| tance of forty-one miles, to be known as the Kankakee 
| & Western, and another on the Kankakee & South- 
| western from Chatsworth to Strawn, a distance of eight 
| miles. The farmers along the former extension have 
nted the rightof way, and work has been t n. 
Work on the latter extension will not be begun until the 
farmers vote liberal aid and grant the right of way. 


The dark days of the Northern Pacific enterprise 
have and a glorious future seems opening before 
it. Faith, energy, skill, a and the improvement in 
the condition of the whole country have wrought a 
wonderful change in its outlook within a few years. 


The company is now operating 384 miles of road in 
Minnesota, miles in Dakota and 136 miles in Wash- 


ington Territory, making a total of 720 miles in opera- 
| tion at the nt time, on which there is a paying and 
increasing iness. It has under construction one 


pleted this yeer, and another one hundred miles will be 
put under contract this season, to be'completed next 

ear. On the Pacific slope two hundred miles are being 
Lonted, of which at least one hundred miles will be 
built the coming year.—Railway Age. 


A very inte example of the graphic method of 
illustrating figures is given in a large chart showing the 
financial and operating statistics of the Atlantic & Great 
Western Railroad fora period of fourteen years, com- 
piled and drawn under the direction of Mr. Chazles Lat- 
imer, Chief Engineer, by Mr. A. Mordecai, C. E. The 

ears are shown in 1 perpendicular columns, be- 
ween which, by means of colored spaces of different 
it corresponding to a scale, are shown the compara- 

tive relations from year to year of the mileage, tonnage, 
earnings, net earnings, operating expenses, earn- 

ings per mile, train expenses per ton of revenue, cost of 

| rails, rate of wages, capital, etc.—in some thirty differ- 
|ent items. There is appended a handsome colored map 
|of the road and connections, comparative statistics of 
| thirty-nine leading railways and a brief history of the 





| Atlantic & Great Western Company, the whole present- 
| ing in remarkably vivid form a amount of valuable 
information.—HKailway Age. 


a 


| The New York, Lake Erie & Western RR. Co. 
making extensive  eprgcemente in Jersey City which, 
| when com add greatly to the terminal facili- 
| ties of the in that . Ashi 

| wide and 1,500 feet long, with a 
being constructed. On one side of basin a 
elevator with a capacity of 1,500,000 bushels is 
built, together 

| vessels, while on the other side a dock, which 
provide berths for two steamers, is being built. 
|}company will also build w 


a 
the 


[ 


hundred miles more west of the Missouri, to be com- | 


basin 200 feet 
of 28 feet, is 


other facilities 
in speaking of | 
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the nen consummated and projected, said: 
“The Erie, having been plundered for so many years, 
did not grow at the same time the other roads were 
growing, and thereforé it has been unable to procure 
those facilities which were necessary for the transaction 
of business at a minimuutcost. Never having been pro- 
vided with the facilities for conducting business as 
cheaply as its rivals, it is now making provision for 
doing its work with the least amount of manual labor 
and force.” 


The drive wheels and after truck of a locomotive on 
the Metropolitan Elevated Railroad, jumped the track 
while it was passing over a switch at Rector street on 
the afternoon of the 26th inst. The engine ran about 
fifteen feet bfore it was stopped, being kept in place by 
the guard rails. These guard rails, consisting of heavy 
timbers bolted strongly to the ties, are placed on either 
side of each rail, but it is the inuer ones that are mostly 
relied on to hold a train in place if it gets off the track 
The inner ones are higher than the outer ones, andar. a* 
least three inches higher than the top of the track. In 
order that the train should *‘ jump” the guard rails, the 
wheels would have to rise this distance in addition to the 
width of the flange on the wheels, which, it is said, 
would be practically impossible. The edges of these in 
ner guard rails next to the iron rails are faced with strips 
of iron to enable the inner side of the wheels to glide 
smoothly along if pressed against them. Should one 
wheel of a truck break, the opposite one would be kept 
so nearly on the track by the guard rails that the other 
pair of wheels in the truck would not be likely to be 
pried off the track in any way, and if they should, the 
guard rails would in turn keep them so nearly in line 
with the other truck as to prevent unnatural strains and 
tendencies on its part to leave the track. Guard rails 
are not a new invention. They have been used on the 
bridges of surface railroads for a long time. They have 
so = acted as a perfect safeguard on the elevated rail- 
roads. 


RIVERS, HARBORS, ETC. 


A corps of government engineers have arrived at Elk- 
hart, Ind., for the purpose of making a survey of the 
St. Joseph River from Elkhart to the mouth to ascer- 
tain whether the same is a navigable stream, or can be 
made so within the limits of reasonable cost. 


The work of improving the Hudson, under govern 
ment — wiations, is to be pushed rapidly wenty 
thousand piles have been driven, since June 1, between 
Albany and Castleton, a dyke is being built near Castle 
ton, and the channel of the river was never in better 
condition. 


The Mississippi River Improvement Commission hav 
ing determined upon a plan of operations for the ensu 
ing year, adjourned to St. Louis, Nov. 20. Part of 
the members, however, including Generals Gilmore and 
Comstock, Professor Mitchell, Major Harrod and Major 
Suter will meet at St. Louis, Oct. 1, to arrange for the 
organization of parties to take the field. 


An Ottawa despatch to the Toronto Mai! says: ‘It 
is understood that the Dominion government has ap- 
pointed an engineer to examine into and report on the 
practicability and estimated cost of a canal from the 

of Quinte through the Trent river navigation works 

to Lake Huron.” This makes the third scheme before the 

ublic, for the connection by canal of Lakes Huron and 

tario. The other two schemes are: First, Mr. 
Capreol’s, and second, the Ottawa river scheme. 


The Hoosac Tunnel dock and elevator company, char- 
tered last year, are likely to begin work at Boston soon. 
Five spacious docks, each four hundred and fifty by 
eighty feet, are talked of, running so as to facilitate the 
entrance of large steamers from the broad space off the 
navy-yard, where the water is very deep. It is pro- 

| posed, also, to erect two elevators, one 300 feet by 65, 
and built on arches so that tracks can run underneath, 
and another 200 by 60 feet, connected with freight sheds 
ample to accommodate al) business 


| Sr. Louis, Aug. 26.—The projected line of fast steam 
| ers to carry mails to all river towns between here and 
New Orleans has so far advanced that contracts were 
signed to-day by John H. Baldwin and associates, own- 
| ers of the line, with Billings, Powell & Co., of the Amer- 
ican Foundry, New Albany, Ind., for all the machinery 
and boilers for the vessels. Contracts will also be closed 
this week for six hulls, cabins and outfits, either with 
James Mack, of Cincinnati, or with David Barmore, of 
| Jeffersonville, Ind. The steamers are to be completed 
and ready for business by the ist of December next. 


In the report of Captain Lydecker, the engineer in 
charge of harbor improvements hereabouts, he urges an 
appropriation for outer barbor breakwater construction 

| during the next fiscal year of $200,000, and for dredg- 
ing outer harbor, ‘so as to enable vessels of all 
| drafts to utilize the sheltered area provided by the vom- 
| pletion of the breakwater.” He recommends an addi- 
| tional sum of not less than $50,000, making in all the 
| sum of $260,000 for the fiscal year ending June 30, 1881. 
| The estimated cost of the present plan of improvement is 
$855,500. In the execution of this plan there was ex- 
| pended to June 30, 1879, the sum of $23,036. With 
reference to the Illinois River, Captain Lydecker says 
the work will be pushed forward rapidly, the Govern- 
ment eye Fete itself with its own outfit. It is 
difficult to estimate the cost of completing the improve- 
ment on the plan 1. To obtain a four and a half 
foot channel, 200 feet wide, will cost in the neighbor- 
| hood of $250,000, and this amount is submitted as an 
estimate. An annual expenditure of $10,000 there- 
after would be required to maintain the improve vent. 
|—Chicago Evening Journal. 


* An old officer of the Coast Survey,” in writing to 
| the New York Sun on the subject of the filling up of the 
harbor with refuse from shipping and the city, says: 
** As the country becomes cultivated and the forests cut 
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down the land naturally encroaches on the water, and 


harbors are filled up, destroying the commercial advan- 
tages of t cities, reducing.them to mere inland 
towns, as has been exemplified in the history of many 
ancient seaports. It is supposed that the Tiber was once 
navigable for large ships up to the om of Rome. The 
harbor of Alexandria, in Egypt, been nearly des- 
troyed by the sands of the desert, until vessels have to 
unload six or seven miles out to sea. A seaport of Eng- 
land has been completely filled up. At Baltimore, 
near where the viaduct bridge of the Baltimore 
& Washington Railroad crosses the Patapsco, 
seagoing vessels used to take in their cargoes of 
tobacco; now a child can wade across. At Ferry 
bar, on the Western branch, where, in the memory of 
men now living, there wasa depth of 30 feet, is now firm 
land. At Sandy Hook, where, in the days of the Revo- 
lution, the fleet of Count De Grasse lay in 40 feet of 
water, is now a dry sand beach. It is thus that where gal- 
lant navies once floated with fathoms of water under 
their keels, and brave merchantmen discharged their 
freight, the water has been encroached on by the dry 
land, and ships have to seek other poris.” 


The Glen Falls Republican, speaking of the State sur- 
vey of the Hudson River now pecquuedng in the vicinity 
of that place, says: ‘‘ This division, which includes 
Warren and a portion of Essex and adjoining counties, 
is under the charge of Civil Engineer D. M. Arnold, of 
Ticonderoga, who is now in the field with a party of 
eight assistants. Mr. Arnold is engaged in running a 
transit line along the bank of the Hudson and setting stone 
monuments at every instrument station, marked by | 
drill-hole centre and number. Every one of these monu- 
ments will have its latitude and longitude determined, 
when connected with the triangulation, which is con- 
ducted by Superintendent Colvin personally. Each 
monument wili also have its true astronomical bearing 
recorded and published in the future reports of the sur- 
vey, so that any surveyor learning therefrom the true 
bearing will need only to place his compass over one of 
the monuments to ascertain what the variation of the 
needle may be, which is very essential to the retracing of 
old lines and the accurate location of new ones. Signals 
are being built along the line to connect this river work 
with the triangulation. A special topographical party, 
working with ‘ plane-table,’ on which the map is drawn 
in the field, is busily engaged with this department of 
the survey. Tle work is already well advanced, and 
when connected with Mr. Colvin’s survey at the river 
sources, the whole will form the first complete survey of 
the upper Hudson.” 


Work has begun on the river and harbor improve- 
ments near New York, under the River and Harbor Ap- 
propriation bill for the fiscal year ending June 30, 1880. 
the expenditure of the money was not authorized by | 
the War Department until Aug. 1. Gen. Newton re- | 
wrts that between the time of the final blast at Hallett’s | 
Point, and the expiration of the fiscal year, on the 30th 
of last June, 57,020.29 tons of rock debris were 1emoved, 
There are 20,000 tons of rock yet to be taken out of the | 
channel. Work is to be continued this summer on the | 
Frying Pan, Tob Rock, Diamond Reef and Flood Rock. 
It is designed to excavate under the lower part of Mid- 
dle Reef, including Negro Head, as by this operation | 
alone a t step toward radical improvement will be | 
taken. The work on Coenties Reef last year gives 26 | 
feet of water there at low tide. The original estimates | 
for the improvement of Hell Gate were $5,139,120. | 
There has been expended $2,084.711.32. Last year | 
the improvements cost $197,975,38. The amount | 
now available for this year is $330,989.77. The | 
amount estimated to be required to finish the! 
work is $2,615,678.55. Gen. Newton recommends | 
that Congress appropriate $450,000 for the work | 
during the fiscal year en June 30, 1881. Con | 
appropriated $21,070 for the improvement of the chan- | 
nel between Staten Island and New Jersey. The work | 
upon this greatly needed improvement will be prose- | 
cuted steadily this fall. For the improvement of Flush- | 
ing Bay, Congress appropriated $20,000. Gen. Newton 
has projected a system of dykes for the improvement | 
of navigation in the bay which will require the expendi- | 
ture of $153,500. With the appropriation for the pres- 
ent yeara dyke will be built froma point near the | 
entrance of Flushing Creek into the bay, parallel to the | 
north shore, 3,000 feet. The sum wanted to continue 
the work next year is $40,000. No work is to be done 
on the proposed ship canal from the Hudson through the | 
Harlem to East River until the right of way for the | 
canal is ceded by the owners of property. To makea 
channel of fifteen feet depth $2,100,000 will be required. 
Congress has a $400,000 for the beginning 
of the work, and everything is prepared to begin dig- 

ing assoon as the titles can be satisfactorily arranged. 
For the improvement of the Hudson River near Albany 
the estimates for the next fiscal year are $65,016.47. 


— eee — 


MISCELLANEOUS. 


Stanley, the African explorer, having enthusiastically 
recommended the Hotchkiss gun to the Sultan of Zanzi- 
bar, that potentate hus already sent to Mr. Hotchkiss 
for plans and prices of revolving cannon. Mr. Stanley 
thinks that these guns would be most’effective agents in 
suppressing the slave trade. 


There is a “corner” in bricks in Paterson, N. J. 
Brick-makers are doing contract work for $5 a thousand ; 
but, if they were not tied by contracts, they could get 
double that price. Builders have tried to buy bricks in 
Philadelphia, Haverstraw, Hackensack and other places, 
but none could be procured for some time to come. 


Terders for the construction of the building for the 
Toronto Mail have been let and work will commence on 
Monday, It is to be the finest building in the city, and 
a tower to be erected will command a view for man 


/in cement. In no case should an 
miles around. The structure itself will be the highest in| 


the whole of Canada and will be fitted with three or | half-brick-arches are used the top 


ENGINEERING NEWS. 


four elevato It will have a frontage of 86 feet and a 
depth of 140 feet. 


That the iron business is picking up wonderfully in 
the Lehigh Valley and Western and Central New Jer- 
sey will be apparent to any one traveling through the 
country and comparing the present aspect with what it 
was a few years . Mines, furnaces and forges, 
which have been idle for six years, are being re-opened, 
and, in many cases, work is being pushed night and day. 
At Chester and Port Oram, in New Jersey, new furnaces 
are being built and new mines opened. In the Lehigh 
Valley, in Pennsylvania, change for the better is even 
more apparent. One year ago not five of the many fur- 
naces and works in all this region were gerne one- 
half of the men that they now have at wor 


Contrasted with the enormous ironclads of most of the 
Old World navies are the new gunboats of China. They 
are practically only floating gun-carriages, but are 
heavily canal with guns that are more efficient than 
the 38-ton gun which is the boast of the British navy. 
The Chinese 
of the Greek alphabet, and eight have been constructed. 
Their angpeiaes and machinery are under the water- 
line, and the 
upon the deck. It is moved and loaded by hydraulic 
peer, so that only five men are required to handle it. 

ts projectile wei 536 Ibs. The advantage of a fleet 
of little vessels, thus armed, over the cumbersome iron- 


clads is that they are easily managed, draw very little 


water, and present an exceedingly small target for the 
enemy to fire at. The whole fleet eosts no more than a 
single big iron-clad, and is as heavily armed In addi- 
tion to the chief gun for which they are built, the Chi- 
nese gun-boats carry two 12-pounders and two Gatling 
guns. The latter ones are double-enders, with a double 
set of screws and rudders at bow and stern. 


Successful experiments have recently been made in 
London of a new portable steam tramway. The main 


ideas on which the success of this kind of railway de- | 
ieces, including | 
wagons, shall be kept within such a limit that each piece | © 


pends are that the weight of all the 


can be removed by men without the aid of mechanical 
appliances, and that each piece shall be complete in 
itself without any loose bolts or spikes or fish-plates. 
‘* These conditions,” says the London Times, ‘‘are ob- 
served in the new invention.” The most important 
advantage of this new railway is that the rails 
are rigidly fastened to the sleepers and joint- 
plates ; thus the line can be laid down anywhere, taken 
away and relaid with tt expedition and without the 
employment of skilled labor. Iron rails have been found 
not to answer, from their bending under the action of a 
load when laid on uneven ground, and steel has, there- 
fore been employed. The railway is perfectly portable, 
since it can be laid down and taken.up without the help 
of any tool whatever. To give an idea of the facility of 
these operations, where frequent removals are necessary 
—that is to say in clearing land of beet-root or sugar- 
cane, etc.—the Times states that four men can take up 
four hundred yards of railway and relay them thirty 
yards further on in less than an hour. It is urged as an 
additional recommendation to the new railway that it 
is not merely suitable for being worked by steam-power 
on a level, but that on inclines, or when steam- 
power is not readily attainable, horses and camels can 
easily supply the motive power. On such a line a camel 
could haul a load of about five tons, whereas it can only 
earry about 350 pounds. The railway is meant for not 
only agricult but also for military and general uses. 
Philadelphia Press. 


kane Seen 
SEWERAGE. 


“McClallan & Goodwin, contractors, are building 1,000 
feet of sewer at Chicopee Falls for the Chicopee Com- 
pany. 


The Selectmen of North Wilbraham, Mass., are in- 
vestigating the defective sewerage of that village, with 
a view to extensions and iinprovements. 


Dr. Elisha Hanris of New York, member of the Na- 
tional Board of Health, in company with Dr. Snow, and 
Engineers Shedd and Gray of Providence, R. L, has 
been examining the sewerage system of that city, and 
of eighty cities that he has i , that of Providence 
is declared to be the most perfect. 


Duplicate systems of sewers are seldom required. Ex- 
isting road-drains and drains to natural streams in val- 
ley-lines may be retained for storm-waters, and may be 
improved; or, if necessary, enlarged. Twosets of main- 
sewers with two sets of house-drains will be costly to 
construct; and, if constructed, would often lead to com- 
plications tending to defeat the proposed uses. The so- 
called clean-water-sewer cannot, in many cases, be large 
enough to receive storm-water, and in dry weather it 
should of course be dry. The sewer proper would thus 
be without the flushing and cleansing given by roof- 
water during falls of rain, and the wi off land, 
ditches, roads, and gutters, during the first falls of heav 
rain, would, in many cases, be as polluted and as Soil 
luting as the sewage in the true sewer. Again, sup- 
posing two sewers in a street, and twe sets of drains from 


each house on each side of such a street, the house-drains | 


must interlace the duplicated sewers, the foul-water-drain 
communicating with one, the surface-water-drain with 
the other. Under such circumstances, it would be almost 
impossible to prevent builders and workmen from enter- 
ing the sewers with their drains indiscriminately. 
Moreover, if the duplicate sewers were not absolutely 
water-tight, and the sub-soil also water-tight, the fluid 
m one sewer would, by filtration and percolation, act 
and re-act upon the other sewer. Brick sewers t to 
be formed with bricks moulded to the radii. Brick sew- 
ers should, in all cases, be set in ‘“‘ hydraulic mortar” or 
sewer be formed 
with bricks set dry, to be subsequently grouted. Where 

of such arch should 


gun-boats have been named after the letters | 


single 35 or 38-ton gun they a lies flat | 


Ave. 30, 1879. 


| be covered with concrete not less than three inches in 
| and made level over the top of the arch. Half- 
| brick sewer-arches are liable to damage if they are not 
| protected by concrete, as a blow or undue 

on any part or any joint may force a brick out of 
| place ; a covering or bedding 


of concrete will tend 
to prevent this form 


of damage and failure. Main- 
| sewers may have flood-water overflows, when 
;ever practicable, to prevent such sewers being 
choked during thunder-storms or heavy rains. An 
overflow, to be of most use, should permit the sewer to 
| be flowing full, and it should be so situated, formed, and 
as to relieve the sewer by an opening formed 
ke a bye-wash. Main-sewers should not join at right 
| angles unless the curve and extra fall is provided in the 
|man-hole. Tributary sewers should deliver sew in 
| the direction of the main-flow through the sitpaele by 
the invert arrangement. Sewers and drains, at junc- 
tions and curves, should have extra fall to compensate 
for friction.—Rawlinson’s Suggestions. 


A new — of draining the Woman’s Prison, at 
Sherborn, ., was tested on Saturday, in the pres- 
ence of members of the Prison Commission and several 
others. The trial was entirely satisfactory, and the 
successful solution of the problem appears to have been 
reached. Early this summer the Commissioners made 
| yg a ee with George E. Waring, Jr., of Newport, 
R. I., Consulting apnea for sanitary and agricultural 
bs ge a the _ uction re flush not and absorp- 
on m Oo} or. westerly from the 
prison buildin and but a short distance in the rear, is 
a tract of ronal peat swamp, which not long since was 
covered with a heavy growth of wood. Some five acres 
of the lot were first reclaimed, under the direction of 
the Prison Commission, by the advisement of Colonel 
Waring, from 50to 80 men being re in the work. 
Stumps and rocks were taken from the soil, and it was 
rendered sufficiently mellow for a garden spot. 
A drainage of the natural water remaining on 
this track being first desired, a wide ditch was 
dug, which extends along the whole of one side 
f the improved lot. The sides of this open drain 
were sodded, and at the bottom was laid a shallow plank 
trough, the ditch emptying into Course brook, which 
stream has an outlet e Cochituate. Five feet be 
low the surface are placed two-inch drain tiles, the lines 
of tiling being 20 feet apart, and allof them having an 
outlet in the plank trough of the open ditch already al- 
luded to. The portion under-drained is laid with these 
tiles, and at the present time, a sluggish stream in the 
trough is created by the natural water flowing through 
them. These tiles are open-jointed and in one-foot sec- 
tions. Above these drains, and located one foot below 
the surface, are tiles of the same size, of a porous nature, 
and placed in foot sections, bein laid Lon at the 
joints, there being 10,000 feet of them in one of the 
three sections into which the improved track is divided. 
These all have connections with the main pipe leading 
from the prison. In is intended to distribute the sewage 
by means of these tiles equally over any one section, 
and, by means of valves, tochange to different sections. 
Located near the prison building isa tank, into which 
the sewage of the prison is conveyed by means of vitri- 
fied drain pipe. This receptacle is divided into five 
apartments, and it is constructed of hard brick and ce- 
ment. The sewage first passes into a settling basin 
from which and from any chamber it can be turned 
aside by 6-inch valves. m the settling basin the 
sewage flows back into two receiving chambers of 
ample dimensions, the conducting ap; tus being so 
oqsenes at none of the se or thick matter con- 
ted with the sewage is allowed to leave the settling 
basin. There are also connected with this receptacle 
two siphon chambers, they being supplied with Field’s 
patent dam for starting the siphons, and the water, 
after going back into the siphon chambers, and from 
them into a 6-inch iron pipe, 214 feet under surface 
Should there be any sewer gas, it is prevented from 
passing back into the prison by means of a patent 
trap arrangement, and it is aimed that, by the 
agency of decomposition, the thick matter, which 
remains in the settling basin after the water 
aoe off, will all escape without unpleasant or 
njurious effects, it being designed to place a wire 
r 
is 





basket or box in the up of the same, with a per- 
forated —— it, eontain some bushel and a 
half of cha . Leaving this large tank already de- 
scribed, the water passes into a six-inch‘iron pipe, and it 
is then carried by 400 feet of iron pipe to land prepared 
to receive it. A stand-pipe is located at the extreme end 


of the prison impro ot for the of breaking 
the force of the water, the top of this pi being one foot 
higher than the highest pot to wh the water will 
rise when in the tank from which it is first taken. At 
the u end of the open ditch spoken of is placed a 
pipe which connects with this main, and it is so arranged 
that, by seeming a valve, the water can be let out in the 
| ditch before reaching the distributing drains, in case 
of a sudden outburst. Passing beyond this point, 
as it always will, except in cases of em ney, 
|the water is taken from the main and tri 
| uted by aid of the two-inch tiles above described, all of 
them ending some fifteen feet from the open or main 
| ditch, their end outlets be stopped, thus compelling 
the water to leach into the soil slowly h the joints 
| of the tile. This improved tract is divided into three 
sections, according to the plans of Mr. Waring, but one 
of them will not be completed this season, because it is 
not yet known when it will be needed. The other two 
are so nearly finished that it was decided to test the 
working powers of the first section on Saturday. Water 
was forced from the source of supply for the prison in 
sufficient quantity to fill the receiving-basin, and then, 
after being let into the main pipe, it quickly found its 
way to the several tributary tiles, which soon caused it 
to in the various parts of the tract designed to 
> Ee a er nt o- comes 
from prison, on Vverage, is about gallons. 
—Boston Journal, - 
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The regular meeting of the Society was held on | 


Wednesday evening the 3d inst., 104 East Twen- 
tieth street, with Mr. Charles H. Haswell in the 
chair. 
members: FREDERICK N. FINNEY, General Man- 


ager and Chief Engineer Wisconsin Central R. R., | 
Milwaukee, Wis.; JOHN THOMAS LANSING, Civil | 
Engineer, Albany, N. Y.; HENRY G. Prout (elected | 
Associate Nov. 6, 1872), Engineer Toucey &| 
Buchanan Interlocking Switch Company, Harris- | 


burg, Pa. Mr. Prindle, of Philadelphia, was ap- 
pointed a committee to prepare a memorial upon 
Franklin A. Stratton, deceased, and Col. W. E. 
Merrill was appointed to prepare a memorial upon 
Jas. A. Bell, deceased. Wm. H. SEARLES, C. E. 
Member of the Society read a paper on the Stabili- 
ty of Stone Structures. He remarked that struc- 
tures in stone, wherever built, orof whatever de- 
sign hitherto, depend upon their weight for their 
stability. But in any stone structure designed to re- 
sist applied forces which are not vertical, we shall 
find the relative height much diminished. A re- 
taining wall of first-class masonry against dry sand, 
can have a height of only three times its thickness, 
if without surcharge, or of only twice its thickness 
with a surcharge equal to half its height. A 
masonry dam of dressed granite cannot have a 
height greater than from once and a half to twice 
the thickness at the base. It is quite evident from 
these proportions, that the material is massed to- 
gether for the sake of its weight, so that it may 
act as a counterpoise against the external pres- 
sures, while the strength of the stone hardly enters 
into the consideration, because it is evidently so 
greatly in excess of any possible requirements. 

Lighthouses exposed to the force of the waves 
are less than three diameters high to the top of the 
masonry. 

Smeaton’s Eddystone lighthouse, on a base of 26 
ft., is 68 ft. high, or 2.61 diameters. 

The new Eddystone, now building, on a base of 
35.5 ft., will be 116 ft., or 2.25 diameters. 

The Bellrock lighthouse, on abase of 42 ft, is 115 
ft. high, or 2.75 diameters high. 

The Wolf Rock lighthouse on a base of 41 ft. 
8 in, is 116 ft. 424 in. high, or 2.80 diameters. 

The Minot’s Ledge lighthouse, on a base of 30 
ft., is 80 ft. high, or 2.67 diameters. 

The Spectacle Reef lighthouse, on a base of 32 
ft., is 93 ft. high, or 2.91 diameters. 

The bonding of these structures by dovetailing, 
dowelling and other devices is most carefully 
and elaborately executed, and the utmost 
precautions in the use of good cement 
taken to insure stability. But it is custom- 
ary to design important structures in stone, 
so that they shall be sufficiently stable against the 
assumed assailing forces, without reference to ad- 
hesion of cement or tensile strength of stone. 
Hence the necessity for large quantities of stone. 
The lighthouses mentioned are built solid for about 
one-quarter of their height, and with very heavy 
walls for the remainder. The new Eddystone 
lighthouse, now building, will contain 69,100 cubic 
feet of stone, and is estimated to cost $390,000. 

The ordinary bridge pier has a height of from 4 


_\ that the pier 


The following gentlemen were elected | 
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starting or stopping of trains on the bridge, or 
from the action of the wind. Whatever these im- 
pulses amount to, they are communicated to the 
bridge seat and transmitted by the pier to 
,the foundations. It is against these strains 


| would be sufficient to carry all the static load, al- 
| though it would not have the requisite stability 
against thrust. The large bulk of stone thus de- 
manded to carry comparatively small loads, the 
consequent cost, and in some cases the ditticulty of 
obtaining suitable foundations for mass masonry 


have led engineers to seek for some substitute. | 


Such, forexample, is the pneumatic pile of Dr. 
Potts, a series of cast-iron cylinders filled with 
concrete or rubble masonry. Another example is 
Cushing's hollow pile of iron filled with wooden 
piles. Another, in which a very slender support is 
necessary to save space,is the iron pillar of 
various forms supporting the girders of the ele- 


| vated railroads of New York. These pillars have | 


| to resist not only vertical loads, but considerable 
\side thrusts. They are 


| sockets, which are bolted to foundations of 


_ | brickwork, so that they are beams in fact, fixed at 


| one end and loaded at the other, the loads causing 
both longitudinal thrust and transverse strains. All 
iron or wooden piers are open to the objection of 
the perishable nature of the material, exposed as it 
is to the action of the elements. The forms used 
| do not always afford sufficient strength for perma- 
nency, except by a free use of material which might 
appear extravagant. There can be no question but 
that stone is the most desirable material for bridge 
piers in any situation, provided that the size and 
cost of a pier can be brought within the necessary 
limits in a given case. It is therefore a pertinent 
inquiry, how may the size and cost of masonry 
piers be reduced without a sacrifice of their stabil- 
ity? To answer this question is the object of this 
paper. 

In general, it may be said that no dependence is 
to be placed on any method which develops either 
a tensile or transverse strain in stone ; and it may 
be formulated as a maxim that no stone structure 
should be subjected to any lateral strain which 
may not be resisted by the pressure on the beds of 
the several courses, producing friction as against 
sliding, and a moment of stability as against over- 
turning. This being granted, it follows that, if by 
any means the normal pressure on the beds can 
be increased, the stability of the structure will be 
augmented ; or conversely, if in a structure of 
given stability, we can supplement the force of 
gravity by some other available force producing 
vertical pressure, we may reduce the given amount 
of masonry without impairing the stability. 

Suppose, then, that we add to the pressure due 
to gravity a pressure due to the elastic tension of 
a steel rod which has been placed vertically in the 
masonry, and stretched nearly to the elastic limit. 
Let the rod be anchored in the foundation, passed 
up through the core of the masonry, and put into 
a state of tension by a nut at the top. Its tensile 
farce is now exerted upon a washer, which in turn 
presses upon the masonry with an equal force, and 
the pressure is transmitted through every joint to 
the foundation. We now have the benefit, not 
only of the attraction of gravitation between the 
earth and the stone blocks, but also of the mo- 
lecular attraction between the particles of the 
steel rod, both forces acting to produce sta- 
bility, and both being permanent in their 
nature, while the proportion of parts may be such 
that the pressure due to molecular attraction may 
be far the greater of the two. Observe that a rod 





to 7 times the base. The proposed piers of the | in the condition described is neither a dowel to 
Poughkeepsie bridge show in the drawings a/| prevent sliding, noran ordinary clamp to limit the 
height 6% times the base at the neat lines, the extent of motion after rupture of the joints begins 
height bein g about 160 feet. In general no thrust —it isno mere passive resistant. On the contrary, 


comes upon a pier from the action of the truss, but | it is the source of a perpetual static pressure, acting 
only such impulses as may be communicated | upon the pier in which it is placed precisely as does 


through the truss, as a whole, from the sudden 


: is really proportioned, since a | 
~ | small percentage of the section of the pier in plan 


inserted in cast-iron | 
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the attraction of gravitation (since it passes through 
the centre of gravity), but with the additional ad- 
vantage that its point of application is at the top 
of the pier, pressing the stone equally with the bot- 
tom one, thereby greatly increasing the stability of 
the upper portion, and rendering all clamps and 
similar contrivances unnecessary. A structure of 
cubic blocks forcibly bound together by a central 
rod under tensile strains cannot be shaken to 
pieces by the jar of passing loads, as the top 
courses of ordinary piers are liable to be un- 
less well clamped. Again, the small diam- 
eter of the column’ occupies much less 
space than the ordinary pier, often a deside- 
ratum in a water-way or crowded thorough- 
fare, so that by this method we are enabled to use 
stone, where otherwise it would be out of the ques- 
tion. Columns reinforced by steel may safely be 
carried toa height of 12 or 15 diameters, beyond 
which they are subject to the law governing all 
long columns, and may fail by flexure rather than 
by rupture at the base, 

The author instances several applications on im- 
portant structures by foreign engineers of the use 
of metal to fortify masonry, and then proceeds to 
give the details of the construction of some col- 
umns erected on the principle described in this 


| paper, by himself in 1878, to carry the super- 


structure of an iron railroad bridge across the 
Presumpscot River, at Cumberland Mills, Me. 
The two columns forming the pier were each 2 
feet square, set upon a rock foundation, in which 
a hole 4 inches diameter and 30 inches deep was 
sunk. This hole was enlarged over the bottom 10 
inches to about 6 inches diameter ; a wedge 14 
inches long was placed ina channel in the lower 
end of the rod, which was then lowered into the 
hole prepared, and driven home over the wedge 
with a 450-lb. hammer, having a_five-foot fall. 
Each stone forming the column was lowered 
down over the rod and set in a _ thin 
paste of Portland cement and sharp sand in equal 
parts. The rod was 14 feet long, the strain is esti- 
mated at 20,000 pounds per square inch, and the 
total quantity of stone used in three columns was 
six cubic yards. The author then discusses the 
theoretical considerations regarding the strains 
upon the structure, for which the reader is referred, 
as also for other portions of the paper omitted in 
this abstract, to the published Transactions of the 
Society. The author continues: The stability of 
the column described is as follows: 


Lbs. 
Stone, 56 cubic feet x a beeeanks winnotintely aa 9,240 
Bridge, 97.5 feet x 44 x Pa: padeaatadse ¥9,000 
i See ys a TR I edb cine cs cevcces 141,400 
io Ea nd ane 189,640 

With %-foot lever-arm, moment of stability = 94,820 
Live load 97.5 feet x 14 x 2,000 Ibs .................. 97,500 
asic sea ec ka Rik ecsdntcssctcarit 287,140 


am ¥4-foot lever-arm, moment of stability = 145,570 ft.- 


— 


These are taken as the maximum safe moments, the factor 
of safety being at least 2. 


The maximum pressure per square inch on any 
part of the granite under these moments is 878 
pounds, and 1,329 pounds, respectively. 

Theassailing forces are: First, that of the water. 
Two of the most violent and destructive freshets 
ever known in that stream have occurred since the 
columns were erected. The greatest depth of 
water on the column was 8 feet. This on an in- 
clined bed of 2 feet per 100 gives a calculated ve- 
locity of 14.9 feet per second, and a pressure upon 


| a vertical surface at right angles to the current of 


724 pounds per square foot. As the column is set 
with a diagonal parallel te the current, the other 
diagonal, or 2.828 feet, is the width of column op- 
posed to the stream, but since the faces stand at an 
angle of 45 degrees, the effective width is 68 per 
cent. of this, or 1.923 feet. This, multiplied by 8 
and by 724, gives the total pressure on the column 
of 11,138 pounds; and this by a lever-arm of 4 
feet (half the depth) gives a moment of 44,552 foot- 
pounds, which is less than half of the above mo- 
ment of stability. The factor of safety is conse- 
quently over 4. Should the water be 10 feet deep, 
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the calculated moment of pressure would be 83,130 | 
foot-pounds, and factor of safety would be over 2. 

Second, The impulse from a suddenly-stopped 
train on the bridge. Estimating the train weight | 
on one span at 97.5 tons, half of which comes on 
one column, and the brake force at 200 pounds per | 
ton, we have a total horizontal pressure of 9,750 
pounds applied at the top of the column. The 
height being 14 feet, produces a moment of 136,- 
500 foot-pounds, and the factor of safety is over 
2 in this extreme case. 

The slight and elegant appearance of such | 
columns, when their strength is made evident, 


renders them particularly appropriate to the sup- | 
port of the modern truss bridge, which is so airy a 
structure as to make a pier of mass masonry look | 
still more cumbersome by contrast. The principle | 
is applicable, however, to masonry designed for | 
other purposes than piers, such as lighthouses, 
breakwaters, dams, retaining walls, etc. It is 
proper to state, in conclusion, that this method of 
construction is secured to the inventor, Charles E. 
Hill, of New York, by letters patent in Great 
Britain, Canada, and the United States. 

The paper was illustrated by photographs and 
also by wood-cuts, the latter of which we give. At 
the close of the reading, papers discussing the sub- 
ject, by Messrs. Chanute, Hering, Whittemore, 
Cooperand Collingwood, were read by the Secre- 
tary. The discussion was continued by members | 
Emery, Macdonald, Godwin and Haswell, present, | 
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all of which is omitted this week for want of space, | ment of the funds appropriated for the use of the 
but which, with Mr. Searles’ answer, we will give commission. 
in our next. M. Ferdinand de Lesseps has always been for- 
—+*+ > e+e . . . . 
tunate in possessing the friendship of persons of 
PERSONAL, position. With the late Napoleon III. and his 


Lucas—WALES.—Married, at the residence of family he had especially delightful relations, 
the bride’s parents, Sept. 2, by Rev. J. W. Wilson, With the radical party he is very popular, and the 
D. Jones Lucas, C. E., of Lewiston, Me., and May | Other day he received from Rome this dispatch ; 
S. Wales, second daughter of J. C. Wales, of ** The Pope blesses you, and instructs me to con- 

vey to you his wishes for the success of the inter- 

oceanic canal.” Which is very kind. All th: 

same the citizen of the United States will not sub 
scribe sequins for that much-desiderated under 
| taking, simply because a proper per cent. return 
| on the investment is not only not clear, but posi- 
| tively foggy. 


Corry, Pa. 


Mr. Smith, First Lord of the Admira!ty of Eng- 
land, says that ‘‘ at no period since the introduc- 


@2-* > +e 


BUILDING ON UNDERMINED GROUND. 





BY F. HEINZERLING. 


|Abstracted from Zeitschrift fiir Baukunde, 1878, p. 361.) 
In some of the coal measures along the Rhine 
and in Westphalia, where the workings have been 
| partly or totally abandoned, fora number of years, 
| settlements have occurred endangering buildings 
'on the surface. In the cities of Oberhausen and 
Essen especially it has been necessary to adopt 
particular means for securing the buildings against 
j accidents. The coal measures there are covered 
| by a thin layer of chalky marl. The workings in 
| the coal seams carry the water off from the upper 
| strata,sand the marls are thereby washed out, 
| causing depressions of the ground. According to 
| the number and location of the fissures the surface 
'of the ground becomes concave or undulating. 
| The walls of a house built in such a locality and 
standing over the concave or the convex part of 
| the deformation are exposed to a bending strain, 
| fracturing the courses of the masonry by parting 
| their bottom or top joints. 
| With a factor of safety of one tenth of its tensile 
strength the best mortar will resist a tension of 
not more than 57 to 71 Ibs. on the square inch, 
therefore the strength of the masonry alone cannot 
_be depended upon for counteracting the tendency 
_ to fracture under the superimposed load, especially 
| where the depression underneath is extensive. 
The foundation of such walls on cast-iron plates 
being also out of the question on account of the 
| small tensile strength of this material, anchorages 
| composed of wrought-iron tie-rods, both in the 
upper and lower parts of the foundation walls, re- 
main the only means suitable for the purpose. 
If 6 = the average thichness of the walls, H their 
| total height, and a their weight in pounds to the 
| cubic foot ; n the number of floors, g the total load 
| in Ibs. oneach of them, and g, the weight of the 
| roof, both in square feet ; t the average width of 
the building (all the lineal measures being in feet), 
|then the total load, g, on the lineal foot of the 
foundation walls will be represented by the equa- 
tion 





e “a Y, a 
TRIAS RS 





v 


Po 
1 
VU 
ub 
+: 
1 


Oe 
SAV lore 


. oy 


~Cdo% 


q=$ Ha + ting+g) 


The span over which the masonry may happen 


tion of iron-clads, those vast instruments of war- to be unsupported a seyretsisted by the probable 
fare, has the navy of Great Beitein been fm e0.come- | Oh of the depression along the line of the wall. 
plete and weighty a condition as at the present | Calling ‘thist, the distance between upper and lower 


a | tie-rods h, the tensile strength of the rods s Ibs. to 
moment. 


; 
Mr. Wm. Faulkner, ex-Superintendent of the | rte ue ore oe 


Allegheny Water-Works, and for many years con- | f= 16 The 


_nected with the Allegheny City Engineer's office, | From these equations the following rules are de- 


has announced himself as a candidate for City | duced: The weight of the upper walls should be 
Engineer of Allegheny, in case Mr. McDowell, the | diminished as far as possible by the use of frame- 
present incumbent, resigns. | work or light brick masonry, also the number and 

It is expected that Lieutenant Smith S. Leach, the weight of the floors and of the roof, as well as 
of the Engineer Corps, will be designated by the the width of the building, should be small ; the 
Secretary of War as Permanent Secretary of the | distance between the upper and lower tie-rods on 
Mississippi River Improvement Commission. He | the contrary, ought to be as large as practica- 
will be its executive officer, with head-quarters at | ble and for the rods only the toughest iron should 
St. Louis, will be under the immediate direction | be used. Especially she length of the walls should 
of a local committee chosen from the Western | be small, comparatively high houses over a mode- 
members, and will be intrusted with the disburse-! rate area of ground plan being preferable to low 
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ones covering a larger area. Where dwellings are 
built adjoining each other, as in streets, every one 
ought to have anchorages of its own, and, instead 
of connecting the walls of two houses, they should 
be built independently, allowing each to settle by 
itself. : 
The values resulting from the above equations 
correspond with those of anchorages at Essen, 


where tie-rods of 1.6 to 2.4 inches diameter are | 


used. Short rods are made in one piece for their 
entire length, longer ones are either spliced with 
bars, bolts and rivets, or connected by swivels. 
All the outside and inside walls of the cellar are 
drawn together by such tie-rods under the floor 
and near the ceiling. Wherever the inside walls 
do not run through, struts of masonry or iron are 
put into the gaps to counteract the tension of the 
rods. The heads at the ends of the rods rest on 
cast-iron plates, which have inside ribs for the con- 
nection with the masonry, F. R. 





- CORRESPONDENCE, 


KEOKUK & ST, LOUIS THROUGH DIRECT 
LINE. 
KEOKUK, la., Aug. 28, 1879. 
EDITOR ENGINEERING NEWS: 

In my last communication 1 mentioned the fact 
of the recent opening of this line to through pas- 
senger and freight trains between this city and St. 
Louis, being 40 to 50 miles the shortest route be- 
tween the two cities, by the extension from 
Clarksville, its former temporary terminus, to St. 
Peter’s Junction with the St. Louis, Kansas City 
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route as an artery of rapid transit between North- 
ern and Southern markets for produce from the 
most fertile, productive and best improved sections 
of Missouri, possessing also great material, mineral 
and quarry resources, also for manufactures and 
merchandise from flourishing river towns—Canton, 
Lagrange, Quincy, Hannibal, Louisiana, Clarks- 
ville—is of more than passing interest, not only 
to the large section of country which it tra- 
verses—165 miles—but also all Northern points 
seeking a direct connection with St. Louis, and an 
outlet to the South ; and, if ever St. Louis secures 
her long-sought pet scheme of deep-water connec: 
tion with the ocean—and from present indications 
of River Improvement Commissions, conventions, 


, etc., now organizing, the consummation may not 


& Northern Railroad—a distance of 4315 miles. | 


St. Peter’s is 30 miles from St. Louis; the 
trains, therefore, run this distance cn the St. 
Louis, Kansas City & Northern into the Union 
Depot, St. Louis. The entire distance between 
this city and St. Louis by this line is 165 miles, 
and is made in eight hours. The line follows the 
west bank of the Mississippi River, above high 
water of 1858. The alignment is very favorable. 
the curvatures are light, not exceeding 3°, with 
long tangents from one to four miles. The grade 
is very easy—in fact almost level—being a river 
grade, the fall being toward St. Louis, and not ex- 


ceeding six inches per mile. All.bridge-spans of 


be very far distant—this line will form a connect- 
ing link of still greater commercial importance 
in the development of the vast rich resources of 
these great Western regions. This is the only rail- 
road in Lincoln County, and one of the richest and 
most flourishing in Missouri. When our ‘* North 
Road” is an accomplished fact it will but add to 
the importance of this direct route to the South 
and Southwestern railway system. 

The general offices, machine and repair shops 
are located here. A. B. Stone, of New York city, 
is President of the company; A. L. Griffin, of 
Keokuk, is Vice-President ; H. B. Blood, of Keo- 
kuk, General Freight and Passenger Agent. 
Kellogg is General Agent at St. Louis. 

DRY DOCKS. 

The Board of United States Engineers appointed 
by the Secretary of War to report on the feasibility 
of constructing dry docks in connection with the 
Des Moines Rapids Canal at Keokuk, Ia., has ren- 
dere1 its report, recommending that the govern- 
ment construct such docks immediately above the 
middle lock, such facilities being necessary for the 
repair of government craft in the vicinity, as well 
as valuable commerce, and to be adapted for re- 


A. | 


pairs of commercial vessels frequenting these | 


waters, at rates and under regulations to be pre- 
scribed by the Secretary of War and be operated 
by and under the control of the government, which 


| is essential to afford proper care and maintenance 


50 feet and under are of the strain-beam or beam- | 


truss pattern; all bridge-spans of over 50 feet are 
the Post combination pattern, built by Rust & 
Coolidge, of Chicago. Over the Cuiver River, 10 
miles north of St. Peter’s Junction, is a draw- 
bridge of 196 feet span, Howe truss, curved top 
chords and bottom chords of iron. The draw- 
pier is composed of a central cylinder, six 
feet diameter, on which the turn-table and 
machinery are bolted, surrounding and _ radi- 
ating 7 feet from it are 6 cylinders, 4 feet diameter, 
all the cylinders are interbraced together in a sub- 
stantial manner, with a diagonal system of brac- 
ing, and horizontal struts and ties. The cylinders 
are of wrought iron, and are sunk toa firm founda- 
tion, and filled with concrete, altogether forming a 
compact, immovable structure of iron. In order 
to protect the draw-pier from river drift, etc., the 


draw-rest on up-river side is formed to do the duty | 


ofa guerd-pier, with starling or cut water to ward 
off the drift, etc., and clear obstructions. Five 
miles of steel rails,53 pounds per yard, made by the 
Cleveland Rolling Mills, Cleveland, O., are laid at 
different puints. The balance of the rails are best 
re-rolled iron, 53-pound, also made by the Cleve- 
land Rolling Mills. The rails are securely bolted 
‘together by the patent fish-joint plates. The ties 
are well ballasted. The permanent way is evi- 
dently safe and sound in every particular, every 
precaution having been taken in the construction 
to secure this all-important object, The work was 
delayed a month waiting for bridge materials; but 
tomake up for lost time the last 11 miles of track 
were laidin9days. The construction has been 
under the charge of H. B. Blood, C. E. 


of the river bank of the canal. This report is ap- 
proved by the Engineer Department at Wash- 
ington. 

CANAL. 

Major Stickney, in his recent report, recom- 
mends the construction of a timber fender at head 
of river pier of guard-lock so as to afford a pro- 
tection to vessels and rafts entering the lock, 
which are liable, at certain stages of water, to be 
drawn across the pier by a sideway current, which 
current is useful to carry away sediment and pre- 
vent deposits choking entrance to guard-lock. 
This effect had been foreseen by the engineers of 
the works, but was not deemed of sufficient force 
to overcome the headway or momentum of vessels 
slacking off speed on approaching canal to enter 
the lock. Respectfully, 

ALEX. BLACK. 


STRAINS IN STRUCTURES. 





CoLumBus, O., AuG. 31, 1879. 
EpITOR ENGINEERING NEWs: 
While the results of numerous tests made during 
the last few years have added very materially to 
our knowledge of the tensile strength of materials 


used in engineering structures, and while there is | 


really but very little difference of opinion remain- 
ing among practical engineers in regard to the safe 
allowances in members of a structure exposed to 
purely tensile strains, there is still much uncer- 


tainty. much diversity of opinion, and consequent- | 


ly much doubtful construction, regarding the true 
resisting capacities of members (especially mem- 
bers built by combinations of variously shaped 
wrought-iron), exposed to compressive strains. 
The few experiments which have been made by 
| the Cincinnati Southern Railroad Company, with 


| the relation of _— 
i 


9 Q 
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though they are neither sufficient in number nor 
sufficiently reliable in general results to deduce 
from them any entirely definite formule, have 
certainly demonstrated the one fact, that the old 
formulz of Gordon and Rankine, now in general 
use, give larger results than the above tests would 
warrant us in adopting in our calculations. It 
necessary that we should have more light on this 
subject. In order to build safely, we must be sur 
that the dimensions of the 
sufficient to do their duty 


is 


structural parts are 
; and in order to build 
economically, we must be able to limit ourselves. in 
our allowances There 


to the actual necessities. 


should no longer be any guess-work about it. We 
should not be told by Mr. Hodgkinson that ‘an 
increase of strength of about one-cighth of the 


breaking weight is obtained by enlarging (how 
much ?) the diameter of the column in the middle; 
and then again be assured by as good authority as 
the Phoenixville Iron Company, that ‘increasing 
the diameter of a column m the middle, without 
at the same time increasing the quantity of the 
metal in the section, adds nothing to its strength, 
On the contrary. in consequence of the pieces 
being bent out of a straight line to acomplish 
the object, their power to resist 
greatly diminished.” 

Now, we would much rather know the truth or 
falsity of these and similar assertions before 


an axial force is 


com 
mencing a structure than find the proof in the 
collapse of a railway bridge. 

This uncertainty in regard to the actual strength 
of materials to resist crushing is felt not only 


in 
columns and struts of cast and wrought iron, but 
in wooden posts as well. If we compare, for in 
stance, the tabulated results of the crushing 


strength of wooden pillars in the edition of Traut- 
wine’s Table Book of 1873, with the tables on the 
same subject as published in the same author's 
edition of 1876, we find that the ratio of strength 
of equal areas of section is nearly as one to two 
the former results being derived from the older 
formule of Hodgkinson, and the latter being cal- 
culated by C. Shaler Smith from Gordon's formula, 
moditied by the results of his own experiments, 
If within 3 years pine timber has lost one-half its 
strength how long will it be before it dies from 
general debility? No wonder the strain sheets and 
proposals of bridge-builders vary from one ‘to one 
hundred per cent. in amount depending upon the 
particular standard of strength adopted hy the one 
or the other firm. 

As far as the tests in iron are concerned, we still 
hope for some information from the Government 
testing machine if we ever succeed in completing 
it. 

But there are certainly test machines enough in 
the country now by which some fixed data could 
be established relative to the resistance of differ- 
ent kinds of timber to a crushing strain. 

Will not some one undertake to make a series of 
tests ?— 

1. Of the absolute strength of short pieces subject to 
crushing alone. 

2. Of the resistance against flexure of longer pieces, 


increasing their length so as to develop the ratio of de- 
crease of strength by the increase in length of the 


piece. ai 

8. Of the strength of packed pieces of timber, bolted, 
spiked, ete., in various combinations, and at different 
parts of their length. so as to develop the tendency and 
direction of flexure in rectangular pieces. 

4. Repeating the above experiments so as to ascertain 
h of equally-sized pieces with flat, 
round and half-round end surfaces. 

5. Repeating the experiments with green and seasone | 
timbers, noting the specific gravity of each kind. 

When the proportion of the least side of a rec’- 
angular beam to its length forms an inxportant 
element of its ultimate strength, it is very impor- 
tant to know what kind and what amount of pack- 
ing and bolting will be necessary to combine sev- 
eral pieces in such manner as to change the ten 
dency of flexure from the direction of the least sick 
of the single piece to the it being 
well known that the combining of several rectan 
gular pieces by close packing, in such manner as 


broader side, 


The commercial importance of this direct thruugh | full-sized bridge columns of wrought iron, al-' to form a square, does not overcome the natural 
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tendency of flexure in the direction of the least 
side of the single pieces, but that it requires a 
greater aggregate width of the several packed 
pieces than the depth of the single piece to prevent 
flexure in the direction of the breadth. Knowing 
this limit, we will be able to tell whether to con- 
sider a packed column as asingle piece whose least 
side is the depth, or whether to consider each piece 
composing the column by itself with its width as 
the least side, the results of the two calculations 
differing, of course, materially, if the depth of the 
combined piece differs much from the aggregate 
width of its component parts. 

A series of such tests, with the publication of the 
results, would be of great benefit to the profession. 

M. J. B. 


THE NEWARK WATER-WORKS. 


(Continued from page 270.) 


In the table of length of distribution’ pipe and 
cost of annual repairs, on page 268 ante, the figures 
in the last column should have been placed oppo- 
site the spaces in the previous column, as repre- 
senting the expense of repairs during the — be- 
tween the dates at which the length of pipe is 

iven. 

e Allusion has been made to a project for supply- 
ing water from the Morris Canal for the cities 
lying east of the Watchung or Orange Mountain. 
The report of Messrs. Croes and Howell contains a 
critical examination of the merits of this project, 
embodying some experiments made by the authors 
on the capacity of the canal to deliver water. The 
following is from the report : 


THE MORRIS CANAL, 


The use of water from the Morris Canal for the 
supply of Newark and the adjacent towns has been 
proposed at various times during the last thirty 
years. Between 1860 and 1870a partial supply was 
drawn from the Canal into the Branch Brook 
Reservoir from time to time, as more water than 
the springs supplied was needed. : 

The Commissioners for supplying Jersey City 
with water, in 1852,examined the Canal as one of 
the sources of supply. The immediate quantity 
they required was two million gallons per day, and 
they looked forward to an ultimate increase of 
this amount to seven and one-half millions per 
day. 

For such a supply other sources were found at 
less cost than the price asked by the Canal Com- 
pany, which was $250,000, ‘‘to enable the Com- 
pany so to enlarge its works as to furnish the stip- 
ulatedssupply.” 

In 1861 Mr. George H. Bailey examined the 
question of supply for Newark from this source, 
and procured from the Canal suman @ saene- 
sition to furnish two millions of gallons the first 
year, to be increased to five millions in two years, 
to ten millions in ten or fifteen years, and to 
twenty millions in about fifteen years more. F 

The Engineer of the Canal Company then esti- 
mated that there would ‘have to be expended, to 
provide for, and deliver in a proper condition, this 
amount of water, about $100,000 the first year, and 
$50,000 per year thereafter for the next succeeding 
four years. ’ s 

In 1865 the subject was favorably alluded to in 
the report of the Jersey City Water Commission- 
ers, and again, in 1868, unfavorably. 

An act of the’ New Jersey Legislature, passed 
April 2, 1873, authorized the cities of Jersey City 
and Newark to purchase any canals or water-rights 
necessary for introducing a supply of water, but 
forbade the taking of the Morris Canal by con- 
demnation. 

In the reports of examinations made under the 
provisions of this act the idea was for the first 
time officially suggested, as far as we can learn, 
that the canal in its present state will furnish a 
supply from Lake Hopatcong, and thatits capacity 
as a conduit is practically nearly unlimited. This 
act was repealed in February, 1879. : 

In 1876 a — was made by the Morris 
Canal and Ban 
Newark all their statutory rights and privileges 
for the sum of $3,000,000. 

Although this proposition cannot now be acted 


ing Company to sell to the city of | 
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Canal and Bankin perenne if aut horized by the | 
Legislature, would carry with it the real estate, the 
structures, and the use of the waters to which the 
company has acquired the right by purchase. 

It would not carry the right to use and divert 
waters for which the erry weg A has not paid, and 
the taking of which would be injurious to riparian 
owners on the streams, 

That part of the real estate which would be of 
any value in connection with a water supply con- 
sists of the ground covered by the canal itself 
from Lake Hopatcong to Newark and by the 
feeder from Pompton to Mountain View. 

The structures consist of the canal channel, 
generally twenty-five feet wide at bottom, with 
water-way five feet deep and forty feet wide at 
surface; five aqueducts, across Beaver Brook, 
Rockaway River, Pompton River, Passaic River at 
Little Falls, and Peckman River; ten inclined 
planes and thirteen locks. 

The water-rights consist of the right to control 
the flow of Lake Hopatcong, a reservoir partly 
natural and partly artificial, with twenty-seven 
square miles drainage area, and 4.4 square miles 
water surface, of which 1,300 acres is less than ten 
feet deep. From this shallow portion the 
stumps of the trees have never been removed. 

Its storage capacity is 8,700 million gallons, or 
eighteen and one-half inches on its water-shed. Its 
oa at one inch per month on its water-shed will 

»twenty cubic feet per second, or 12.93 million 
gallons per day. 

Its surplus discharge is naturally toward the 
Delaware River, and its flow has been used by the 
Canal Company to feed its levels on that side as 
well as the eastern slope. 

It is stated that the Stanhope Mill has rights to 
the original pea a on the outlet, and that 
an opening of ten by thirty-six inches is kept for 
the purpose of supplying the mill. 

The Canal Company also possesses the right to use 
the water of Green Pond, in the Rockaway Valley, 
which has a drainage area of about three square 
miles. They also own the sight to the water of 
Greenwood Lake, which, with an area of four 
square miles, receives the drainage of thirty-two 
square miles. TheCanal Company has raised its 
surface thirteen feet, giving a storage capacity of 
10,040 million gallons, or eighteen inches on the 
water-shed. 

In 1868 its surface was lowered seven feet by the 
scone for the canal, and the same amount in 
1876. 

The total drainage area controlled by the Canal 
Company is, therefore, about eighty-one square 
miles, of which one-ninth is water-surface, the 
evaporation from which at least counter-balances 
the rain-fall, leaving seventy-two square miles 
available. 

For a draught of twelve inches per annum the 
supply from this area will be 63.65 cubic feet per 
second, or 41.14 million gallons per day, which i is 
the greatest quantity that can be estimated with 
any safety for the daily supply from the water- 
shed controlled by the small Oseieuiny. 

We have seen that while a draught of 1.9 inches 
per month might possibly be maintained on an 
eighteen-inch reservoir, it would be at the risk of 
failure at any time, and with a certainty that the 
reservoir would not be full for an interval of at 
least seven years. . 

2d. It is next necessary toexamine whether the 
canal itself is capable of carrying this amount of 
water. 


Numerous experiments have been made on the 
loss of water from evaporation, filtration and leak- 
age in open canals. 

In the report of Col. J. J. Abert, Chief of the 
Topographical Engineer Corps, U. 8. A. in 1838, on 
the extension of the Chesapeake & Ohio Canal, it 
is stated that the Languedoc Canal in France, 
‘* which it is admitted loses less from usual causes 
of waste than any other known canal in the world, 
owing to the care which had been used} in its 
construction,” loses by filtration alone eight-tenths 
of its prism per month, which was equivalent to 
50 cubic feet per second for every mile. 

Colonel Abert states that Mr. Fisk, the Chief 
Engineer of the Chesapeake & Ohio Canal, 
|‘* after repeated and careful observations over an 





|extent of about forty miles,” represents its loss on 
/ account of evaporation and filtration at one cubic 
| foot per second for every mile. 

| These observations were made on the most care- 


upon by the Board without new legislation. the fully constructed part of the canal, and Colonel 
question of the purchase of the canal must be con- | Abert states that its loss may be fairly considered 


sidered in any review of schemes for additional 


nection: 
ist. What the Canal Company has to sell. 


2d. Whether what they can sell will answer the | 


requirements of the City of Newark. 
3d. F’ »w,the cost will compare with that of other | 
means of procuring the same advantages. | 
ist, The transfer of the franchise of the Morris 


| nango Canal in New York, and it was found that on 


ny emes for l ‘as a minimum. 
supply, and it is necessary to inquire, in this con- | 


In 1839 a set of gauges was made on the Che- 
that part of the canal between the Summit Level 
and Utica, which was in good order, and was at 
that time the best constructed piece of canal in the 
State, the leakage and evaporation amounted to 
1.09 cubic feet per second per mile. 

In 1840 the amount of water lost on the western 


Sept. 6, 1€79. 


division of the Erie Canal, between Lockport and 
Little Falls, eighty-two and one-half miles, was by 
careful measurement found to be 1.12 cubic per 
second A sn mile, from evaporation and filtration. 
In July, 1849. Mr. O. W. Childs determined from 
accurate measurements the loss on the Erie Canal 
between Wayneport and Pitt Lock, 36 miles, to be 
from evaporation and filtration only, 1.40 cubic 
feet per second per mile, and the “ average quan- 
tity consumed between Pittsford and Lockport as 
measured by Mr. Barrett at various points and re- 
peated ily between Sept. 30 and July 17” 
was 1.20 cubic feet per second per mile. 
The dimensions of the above canals were nearly 
the same as those of the Morris Canal. y 
When the Erie Canal was enlarged, the quantity 
lost became much r in consequence of the 
surface exposed to leakage being greater. The loss 
was then estimated to be 3.17 cubic feet per second 
= mile, and experiments made within a few years 
ave shown that this amount is very nearly the 
true loss. 


The construction of the Morris Canal is not such 
as to warrant any expectation that it will be found 
tight. Its location on side hills, necessitating 
many and high embankments is unfavorable, and 
there is much complaint from the farmers all along 
its line of the saturation of their Jand by its leak- 
age. 

As the amount of leakage is an important point 
in determining the value of the canal, we made 
some experiments on the actualloss. While we 
were unable to make as thorough an examination 
of this point as we desired, the results of such as 
= ~ make satisfied us that there is a considera- 

e loss. 


At four p. m., on Dec. 20, the mean velocity 
= bre water in - — at Mountain View was 
.36 foot per second and the quantity ing was 
62.83 okie feet per second. ? et 

On Dec. 21, at eleven a. m., the mean ve 
locity at a point 4.75 miles distant from Mountain 
View was .43 foot per second, and the quantity 
passing was 46.07 cubic feet per second. 

The loss was, therefore, 16.76 cubic feet per sec- 
ond, or 3.53 cubic feet per second per mile. 

The average velocity between the two points was 
.395 foot per second, or at the rate of 4.75 miles in 
seventeen hours. The presumption is that the 
same water was measu’ in each case. 

On Feb. 10, 1879; the water in the canal having 
been flowing uniformly for three days, the flow 
was measured simultaneously at three points for 
seven hours. 

At Mountain View the mean flow was 61.06 cu- 
bic feet per second. 

At Paterson, eight miles distant, the mean flow 
was 89.18 cubic feet per second, showing a loss of 
21.88 cubic feet per second, or 2.73 cubic feet per 
second per mile. 

If the loss on the first 4.75 miles of this distance 
was the same at that time as on Dec. 21, the loss 
on the remaining 3.25 miles was 1.58 cubic feet per 
second per mile. 

Measurements were made at the same time at 
Stone House Plains, 4.75 miles below Paterson. 
The flow there was 38.88 cubic feet, or .30 cubic 
foot per second less than at Paterson, showing a 
loss of .063 cubic foot per second per mile. 

Less loss was to have been expected on this sec- 
tion, as the depth of water was only 1.88 feet at 
Stone House ins, while at Paterson it was 3.35 
feet, and at Mountain View, 6.35 feet. The sur- 
face exposed to leakage was consequently much 
less, and the pressure of water very much less. In 
addition, the surface had been lowered 2.30 feet at 
Stone House Plains, and at Paterson, .40, within 
the four previous days, and there was consequently 
a certain amount of flow into the canal from the 
saturated banks which became uncovered. 

Still the actual loss on the 12.75 miles was 22.18 
cubic feet per second, or 1.74 cubic feet per second 
per mile, and that, too, when the evaporation was 
at a minimum, the canal being frozen over except 
at the sections cut out for measurement, and the 
temperature being very low all the time, and 
hi ony wind blowing. 

If the loss on the whole canal be taken at this 
rate, the amount of water required to supply the 
evaporation and leakage from Lake Hopatcong to 
the Pompton Feeder, a distance of twenty-nine 
miles, is 50.46 cubic feet oa second, which is equal 
toa monthly flow of 2.58 inches on the water- 
shed of Lake ne It is plain that by using 
the canal as a channel the water of this lake can- 
not be brought to Newark. 

If the loss from leakage and evaporation on the 
whole canal can be reduced to the amount quoted 


| above as existing in the best American canals, one 


foot second per mile, the quantity required to 
supply. the losses from, Lake H to the 
Pompton feeder -at’ Mountain Viow wilt be 29 
cubic feet per second, which is equivalent to 
a monthly flow of 1.45 inch fro: the ee 
water-shed, so that that lake cannot be depend: 











upon to deliver any water at that point, even under 
circumstances much mofe favorable than we find 


to exist. 
If a monthly draught of one inch on the water- 
shed is furni by Greenwood Lake, and no loss 


cooume in Sowing Shseuge the thirteen miles of | 


natural channel between the lake and the head of 
the feeder at Pompton, the flow at that point will 
be 24.70 cubic feet per second. The loss in em 

the 19.5 miles between Pompton an 
Bloomfield will be 33.93 cubic feet 
the rate now 
more than the yield of the lake. 

If by any means the loss could be reduced to one 
cubic foot second per mile, the amount which 
would Bloomfield would be 5.2 cubic feet 
per second ; or, 3.36 million gallons per day, which 
is the maximum quantity that the Canal Com- 
pany’s water-shed could be depended on to deliver 
at Bloomfield Plane, by using the canal as a chan- 
nel even after extensive repairs to the structures. 

The conditions of the draught on a reservoir for 
a city water supply, and for canal , are 80 
different, that w suffices am or the one, 
will not at all answer the purpose for the other. 

The only demand on the canal is for water lost 
by locking boats from one level to another, and 
this is for only 200 to 230 days in the year. 

The greatest number of lockages at the Bloom- 
field Lock in any one season, was 6,571 in 200 days. 
Suppose two lockfuls of water for each 


passage, this amount of traffic re- 

uires a supply of.... ...........-..-. 7.95 cub. ft. per sec. 
ada for on the 8.88 miles of 

canal, from field Plane the 


“ “ 


to 
terminus, at 1.74 cubic feet per sec.. 15.45 


Total .40 
required to be delivered at Bloomfield 
15.12 million gallons per day. 

This is the greatest quantity the canal can need 
for purposes of navigation. To supply this 
amount and the loss from Pompton, there must be 
delivered at the head of the feeder an additional 

uantity of 33.93 cubic feet per second, making 
the supply needed from Greenwood Lake 57.33 
cubic feet per second. 

The average flow of the six dryest months be- 
ing (Table VIII.,) 0.32 inch on the water-shed, 
or 7.84 cubic feet To second, there is needed 
a surplus from the lake storage of 49.49 cubic feet 
per second, ora monthly draught of two inches, 
making the total quantity drawn, twelve inches 
on the water-shed, or two-thirds of the capacity 
of the lake, which is almost precisely the quantity 
of water which was drawn in 1867, and again in 
1876. 

The draught on the lake ceasing with the close of 
navigation, the reservoir can fill again. But ina 
city water supply the draught is continuous for 
the whole year. 

Although the supply from sources controlled by 
the Canal Company is altogether inadequate for 
use in this way, additional water might be pro- 
cured to make up the deficiency, if the canal itself 
is capable of carrying it. 

In this case, also, the requirements for naviga- 
tion are so entirely different from those for water 
supply that we cannot expecta canal built for one 

to fulfill the demands of the other. For 
navigation a low velocity is essential, and no more 
flow than is necessary for supplying losses from 
locking and leakage. A strong current is a seri- 
ous obstacle to the of boats. For water 
supply, on the ney it is important to as 
much water as possible, and at a velocity limited 
only by the necessity for avoiding abrasion of the 
banks. 


Plane, or 


The velocity of the current depending entirel 
upon the slope of the water surface, navigable 
canals are constructed very nearly level, the e 
of the bottom seldom exceeding one-half to three- 
quarters of an inch per mile, giving a velocity of 
nearly one-half a foot per second, while supply 
ca are built with a le of two to six inches 
per mile, giving a vel of about one and one- 
eighth to one and one- feet per second. Where 
the bottom is level the fall requisite to produce the 
eee ee eee ace of the 
water, and the area of water at the outlet multi- 
plied by the velocity resulti 
measure of the capacity of the canal, no matter 
what the area of water-way above that point is. 
Of course, the | the level stretch, the less will 
it at its lower end. 

As the ao Canal is a — a it 
is plain its capacity o ivering is 
limited by that of the ‘‘ seventeen-mile level ” from 
Mountain View to Bloomfield. 

The theoretical rules for determining the flow of 
section like the 
, and 


r second, at | 
existing, or 9.23 cubic feet per second 


from the fall is the | ——-—— 
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Morris Canal Company, for permission to make a 
practical test of the capacity of this level. 

Our request was at once acceded to, and not 
only so, but with a courtesy and liberality beyond 
what we had any reason to expect, and for which 
we desire to make the fullest acknowledgment; 
these gentlemen placed at our disposal the whole 
force of the aan employés, without cost to us. 

It was intended to 


tion. Unfortunately the heavy storm of Dec. 15 
damaged the Pompton feeder, and washed in earth 
|to such an extent that the uisite supply of 
| water could not be obtained, and it was not until 


| Feb. 6 that proper arrangements could be made, | 


| and at 10 a. m. on that day, the canal bein 
| Mountain View, and the water bein 

| deep at Bloomfield, the gates at the i 
| and at the waste-weir at 
and one-half miles further north, were opened, and 
the full volume of water was allowed to flow until 
the evening of Feb. 10. The canal was frozen over 
at the time, the ice being from seven to fifteen 
inches thick. 

At Stone House Plains, one-quarter mile above 
| the waste-weir, at Paterson, and at Mountain View 
| the ice*had been cleared from the canal in sections 
| 100 feet long. Midway of each of these sections a 
distance of fifty feet in length was marked off by 
cords stretched across the canal, and the width of 
the canal was divided into eight equal parts, noted 
upon thecords. Cross-sections of the hottom were 
taken at these points. 

An observer at each station noted the velocity of 
flow by timing with a stop-watch reading to quar- 
ter seconds, the passage of floats at each end of the 
points on the cross-section, for seven to eight hours 
consecutively. The floats were tin tubes of dif- 
ferent lengths, loaded so as to float vertically and 
just clear the bottom, and with the top projecting 
“a. inch or two above the surface. 

e observations were continued on Feb. 7, 8 
and 10, the flow being kept up, but no notes taken 
on Sunday, Feb. 9. 

The regularity of the flow appearing to be fully 
established, the measurements were stopped at 5 
p- m. on the 10th. 

The conditions were very favorable for a fair test 
of the quantity which the canal would deliver 
when frozen. e weather was clear for the whole 
time, the temperature quite even and not far from 
the freezing point, and the wind very light. The 
canal having been nearly full for some days pre- 
vious, the ice was at a high level, and settled with 
the water as it fell. 

The water fell immediately at Stone House 
Plains, and very soon began to fall at Paterson. 

By 4 o’clock p. m., of Feb. 7, theslope of the sur- 
face was established, and it did not vary appre- 
ciably for the next three days. The surface fell, 
however, in that time about an inch, owing doubt- 
less tothe feeder being incapable of supplying as 
much water as was running. 

The results of the experiments are as follows: 


TABLE IX. 


four feet 
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nished at the head-of the Pompton feeder sixty- 
eight cubic feet per second, or 43.7 cubic feet more 
than Greenwood Lake will supply continuously. 
To procure this, the Ringwood and Mud Pond 
Reservoirs might be built. at a cost of $360,000 ; to 
which must be added the damage to water-rights 
by diverting the water of the Ringwood drainage 


area. 


ve begun the experiments | 
| on Dec. 20, immediately after the close of naviga- | 


| 


The capacity of the canal as a conduit cannot be 
increased beyond this twenty-two million gallons 
daily without the entire reconstruction of its chan- 


| nel, by lining it with a puddle-wall covered with 


| 


g full at rebuilding of the 


tter point $700,000. 
tone House Plains, two | $700, 


earth and faced with a dry wall of stone, and 
making the slope of its bottom two and one-half 
inches to the mile. The cost of this, including the 
Little Falls and Peckman Aque- 
ducts, which are very much out of repair, will be 

This will make the total cost of the works capa- 
ble of delivering fifty million gallons per day, at 
Bloomfield, $4,060,000. This does not include any 
storage at Bloomtield, nor connection with the 
Belleville Reservoir. It would, however, include 
control of a lake, forty-five miles from the city, 
capable of supplying thirteen millions of gallons 
per day, and the right of way from it by a tortuous 
route. 

Even then the water would be furnished by an 
open canal for twenty miles—a method cbjection- 
able for a city supply, being exposed to trespassers 
for its whole length; expensive to supervise and to 
keep in repair; hable to damage from freshets, as 
in the storm of July 12, 1863, which caused a break 
which required fifteen days to repair, and cost 
$8,533.76; or asin the storm of December 15th, 
1878, which washed so much eurth into the feeder 

| as to impede the flow; apt to be obstructed by ice 
in winter, and certain to be heated to an un- 
wholesome degree in summer. 

Projects for water supply by o 

| been suggested for many of our large cities, and 
in aaa haven been condemned on investigation. 

In 1834, the distinguished engineer, Mr. Loammi 
Baldwin, in a report on supply for Boston, said, in 
relation to an open canal: ‘* This mode has nothing 
but economy to recommend it; for unless other 
objects than solely furnishing water for domestic 

| use are wanted, in every other respect it is objec- 
| tionable.” 

In 1835, Major D. B. Douglass, the eminent en- 

| gineer who designed the Croton Aqueduct, in dis- 
cussing an open canal, after treating of the loss of 
water, etc., says: ‘‘ Again, the failure ofa canal- 
bank, ofwhich we hear instances more or less every 
year, is a very trifling event estimated by a 
few weeks’ interruption to a canal trade, 
compared with the suspension of the sup- 
ply of water to this metropolis for even a single 
day. Canals, moreover, have seasons of periodical 
er when they may be thoroughly repaired 
and put in order without any interruption to the - 
navigation ; but the Croton Aqueduct, when once 
put in operation, must flow unceasingly in winter 
as well as summer, and from year to. year. Any 
deficiency in its performance at any time beyond 


= canals have 


FLOW OF WATER IN THE MORRIS CANAL WHEN RUNNING FREE, | the Competency of its reservoirs to supply would 


THE SURFACE BEING FROZEN. 


| | 








be regarded as a public calamity; and any mode 
| of construction, therefore, involving a contingency 
of such a yuspension is, in the view of the under- 


er ‘pet. ata. Fall in Sectional Signed, decidedly objectionable.” 

STATION. tions. S’rface| area. he Boston Water Commissioners of 1837— 
Time. | Miles. | Feet. ‘Sq. treet. | Messrs. D. Treadwell, J. F. Baldwin and Nathan 
yack Red Pike Re es Hale—say : ‘‘ The open canal is highly objection- 
Mountain View..... ’ 183.36 | able. ist. On account of its exposure to being 
Feb. 8, f 8.00 | 1.55 . | used for bathing, and to its becoming a recepta- 
eel 1 475 | 141  2'** | cle for foul water and many offensive substances 
Stone House Plains. ‘ : : 79.24 | from —— residing on — and those pass- 
., |inmg over the numerous bridges required at the 
aaa | (SE Tee... | 8.00 180.54 | roads whieh must cross it. 2d. The large quan- 
, terson............ 2 113.01 | tity of water that would be lost by percolation 
7 | I 4.75 | through its banks would diminish essentially the 
(Stone House Plains. 78.16 | efficiency of the source of supply. These objec- 
i - tions a to us sufficient to warrant us in 
Seal saan ——— | withholding our recommendation from this as a 
Dis-| | proper structure for supplying the city with pure 

—— - STATION. ese poe ek ane, ee nal lan ad ted h | 
. e origi P op for the supply of 
—_ ee eee | water to Brooklyn contemplated an open canal for 
—-—— ——-— —_-- —- | seven and two-thirds miles. In December, 1858, a 
Fob. 8, Mountain View...... 0 344 63.09 40,776,126 | commission of hydraulic engineers, consisting of 
‘ Paterson... ......... 0.352 40.32 |26,063,405 Messrs. John B. Jervis, Frederick Graff and John 
7 hours. | T. Clark, examined the work, and in their report 
Stone House Plains... 0.518 41.10 26,567,621 | condemned this part of the project. They said : 
Mountain View...... | 0.338 | 61.06 39,464,104 | “‘ We regard the open canal as an inferior and un- 
Feb. 10, | satisfactory feature in the improvement. Under 
veel 0.347 = 39.18 25,322,700 favorable circumstances for obtaining an imper- 


' ' 


The additional 2.85 miles between Stone House 


Plains and Bloomfield will reduce this quantity to | large city. 


| 38.88 25,129,684 | 


vious water-course, an open canal for any consid- 
|erable length, for reasons that have often been 
given, has been regarded as ae objectionable 
as a channel to convey water for the supply of a 


® We have been urgent on 


* 


twenty-two million gallons per day, which isthe this point, because we regard it asa serious defect 


amount the canal can possibly deliver at in a plan otherwise well calculated to su 


the head of the Bloomfield Plane at an elevation of 


pply your 
city with an abundance of good water. By yes 


170 feet, and to accomplish this there must be fur-| We are, therefore, of the opinion that in any event 
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a conduit of masonry should be substituted for an 
open canal,” 

Mr. Joseph P. Davis, in 1873, in his report on 
Boston Water Supply, says: ‘‘ The use of an open 
canal is in itself decidedly objectionable, on ac- 
count of evaporation, leakage, cost of maintenance, 
and trouble from ice in winter. 

“A canal is difficult and expensive to clean, and 
is apt to be left until it becomes actually offensive. 
It is not subject to the self-cleaning processes of a 
river from periodical freshets.” 

(TO BE CONTINUED.) 
++ > e+e 


THE GOLDEN (COL.) WATER-WORKS, 





For four years the little city of Golden, ‘ the 
Pittsburgh of Colorado,” had discussed the project 
of a public water supply, with but indifferent suc- 
cess, When a timely blaze, on Nov. 23, 1878, de- 
stroyed its principal hotel, and furnished an ‘‘ eye- 
opener,” at a cost of $25,000, to the citizens, as to 
the utterly unprotected condition of their property. 
The result was a public meeting; appropriate 
favorable action of the town authorities ; a special 
election in February following to vote the neces- 
sary bonds, and immediately thereafter the letting 
of the contracts. The plan adopted was to con- 
struct a reservoir 80 feet by 17 feet, clear, on the 
bottom, and 18 feet in depth, which was 


sunk between the hills till large springs were | 


tapped flowing from the hills toward Clear 
Creek, thus supplying pure spring water of 
excellent quality. The reservoir is enclosed 
by stone masonry walls four feet thick at the 
bottom, with suitable batter to the top. The 
capacity is estimated at nearly 275,000 aie: to 
collect which would require from 386 to 48 hours, 
and the reservoir being once full, and everything 
in working order, it will keep a stream flowing 
from every hydrant in the city for six hours from 
aone and one-fourth inch nozzle, and with suffi- 
cient force to keep all the streams throwing water 
to a height of one hundred feet. 
voir should prove 


If a single reser- | 
incapable of furnishing a} 


sufficiently abundant supply, another could be | 


built at a cost of about $2,500, and so on ad in- 
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HERR KRUPP. 





The Rothschilds only of all the Emperor William’s 
subjects return a larger income than Herr Krupp. 
Not even the Rothschilds set in motion so many 
hands. In the cast-steel works of Essen there are 
employed 8,500 men, though in these piping times 
of peace and depression the staff is comathanehiy re- 
duced, With their wives and children, 16,200 souls 
in all, they inhabit 3,277 houses. Two thousand 
children and 250 adults attend the industrial and | 
training schools. A steam flour-mill and a bakery 
pone for the subjects of Krupp II. 215 tons of 

read every month; a leunbieeddiion, eight 


| breweries and a mineral-water factory are kept | 


busy supplying their other gastronomic wants, | 
while 22 shops for the sale of clothing, shoes, fur- 

niture and miscellaneous articles never lack cus- | 
tomers. There are outlying colonies of 5,300 work- | 
ers in the German coal and iron mines and in iron 

mines at Bilboa, and five of Krupp’s steamships, | 
besides other vessels, annually bring 200,000 tons 

of iron metal from Spain. 

The factory walls inclose a space of 988 acres, of | 
which 185 are covered with buildings. There are | 
1,648 furnaces, 298 steam-boilers, 77 steam-ham- | 
mers, 18 rolling mills, and 294 steam-engints, with 
a collective horse-power of 11,000 horses. The 
average daily consumption of the works is 1,800) 
tons of coal or coke, and 4,041,750 gallons of 
water. The various departments are linked to 
each other by 38 miles of telegraph wire, with 44 | 
stations. There is a broad-gauge railroad 25 miles 
long, with 14 locomotives and 537 cars, and a 
narrow-gauge line 12 miles long, with 10 locomo- 
tives and 210 éars. Eight steam fire engines, with 
as many companies of firemen, guard against con- 
flagrations. The place is lit by 21,215 gas-burners, 
of which 1,778 are used to iluminase the roads. 
When all the machinery is at work, Essen can turn 
out in one day 19,125 meters of rails, 350 tires for 
car-wheels, 15) axles, and 180 complete wheels and 
1,500 shells. 


Up to 1877 there had been cast at the works 
15,000 steel guns of every calibre. In a month 
there can be produced complete 250 field pieces, 30 | 


jinitum. The reservoir was built by Mr. D. A.) 15-centimeter guns, 15 24-centimeter pieces, 8 of | 


Mills, who completed his contract by June 1. The | 99 centimeters, and 1 of 3514 centimeters. For the | 
engine-house is a substantial brick building, 30 purpose of trying the guns there is a range at Dul- 
by 40 feet, surmounted by a cupola, and is| men almost five miles long; a new one has just 
further set off in appearance by a chimney 65 feet | been provided at Meppen for the experiments of | 


high. The contractor was Mr. Geo. H. Kimball. 

Messrs. Russell and Alexander, 
water-works contractors, of Chicago, Ill., had the 
principal contracts of supplying the Holly pump- 
ing machinery, and furnishing and laying the pipe. 
Pipe-laying commenced on May 1, 1879, and in 
about twenty days the contractors, with a force of 
from 75 to 150 men, had laid about 31,000 feet, the 
amount provided by the city. The work was done 


well-known | miles long. 


to the entire satisfaction of the city authorities, | 


who afterward confirmed by resolution the very 
high testimonials given by Colorado Springs City 
to the enterprising contractors. The pipe was 
from the well-known works of Denis Long & Co., 
of Louisville, Ky., and out of the six miles fur- 
nished only two breaks occurred under a pressure 
of 150 pounds. The machinery was built by the 
Holly Manufacturing Company, of Lockport, N. 
Y., and is of the same style as that supplied to 
Burlington, Ia., and other Western cities and 
which has been fully described in this jour- 
nal heretofore. The tests of the works were 
more than satisfactory to the Water Board 
and citizens of Golden, and everybody was happy 
on the 7th inst., when a gala day was proclaimed 
and the people from the adjoining towns flocked to 
the favored city to see the water ‘ spurt;” to wit- 
ness the firemen’s procession and races, and the 
other festivities with which the auspicious event 
was celebrated. The Golden Globe of the 9th notes 
the presence of all the editorial fraternity of the 
neighboring towns, who, armed with pencil and 
note-book, were foremost in witnessing the tri- 
umphs of Golden’s enterprise and the success of 
its water-works. 

The cost of the entire works thus far were : For 
machinery and pipes, $32,650; for the reservoir, 
$4,144.68 ; and for the building, $3,639.15, making 
a total of $40,483.83, an excess over the amount of 
bonds voted of $3,633.83, The tatal yearly cost of 
running the works is estimated to be $7,905. The 
officers at present are W. C, Thomas, Superintend- 
ent; D. B. Higgins, Engineer; W. D. Wright, 
Assistant Engineer. 

Messrs. Russell & Alexander were the pipe- 
contractors for the water-works at Leadville and 
Colorado Springs, Col.: at Lake View. Hyde Park, 
Town of Lake, and Lincoln Park, Ill.; at Win- 
ona, Minn., and Burlington, Ia., besides some in 
the Eastern States, and their energy and efficiency 
have always earned for them the highest commen- 
dations of their clients. 

too ] oom at * 
Lawrence, Kan., is insolvent. The City Council offers 
50 cents on the dollar. 





i879. The Meppen range is a tract nearly eleven 
Herr Prenn, a Prussian artillery 
officer disabled in the last war, an expert mathe- | 
matician and authority in ballistics, superintends | 
the experiments. The workmen are nearly all | 
drawn from the population of the neighborhood, | 
and have not, for the most part, served in the) 
army. It is upon this ground that the experi- | 
ments have been tried this month, special trains | 
conveying Herr Krupp’s guests out from Munster, | 
forty miles away, every morning and back every 
evening. 


The palace of Krupp I. stands on an eminence 


; commanding a fine view of the pretty river Rohr, 


with the cosy little town of Verdun nestling below 
in the valley, and on the other side in the distance | 
Essen, with its countless stacks and chimneys. | 
The king of cannon is a tall, fine-looking man of 
remarkably commanding presence, with white | 
hair and beard, high forehead, bright eyes, and a| 
striking intellectual expression. At seventy his | 
natural force isnot abated, but he is active and | 
energetic. His broapchest is not broad enough 
for the medals and orders that have been conferred 
upon him by his own and other sovereigns; he has | 
repeatedly declined a patent of nobility during the , 
last fifteen years. ‘‘ Herr Krupp was I born, and | 
Herr Krupp will I die,” is his invariable answer, | 
and to every visitor of the works he shows—care- | 
fully railed in and neatly kept in the very heart of | 
the bustling place, where space is most valuable— | 
the little cottage where his father died and himself 
was born. 
His own residence stands on the summit which it | 
was his delight as a boy to scale, and where he 
planned its site and character while in his teens 
and confident of fortune. His wife he saw for 
the first time in a theatre at Cologne. Struck by 
her fresh, girlish face, he begged an introduction 
that night, was engaged next day, and married | 
within the week. The marrage proved a most hap- | 
py one, and Frau Krupp, a kind hostess and gener- 
ous benefactress, is idolized all along the country- 
side. Their son, a clever young man of twenty- 
five, and Herr Krupp’s brother-in-law, are at the 
head of the committee to which the practical man- | 
agement of t:.e empire of Essen is intrusted. ‘Iam 
getting old now,” says the old man, *‘‘and they 
must Jearn to do without me.” But though he | 
very rarely visits the work-shops—once in six 
months, perhaps—daily at 3 o’clock he retires to 
his darkened room, and, with a big pencil, jots| 
down his thoughts and ideas on a pile 
cap sheets, which he throws to the 


of fools- | 
oor as they ' 
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are filled, to be subsequently collected, sorted. 


and sent to the Junta at Essen. A peculiarity of 

his method of working is composing in the sad- 

dle, a saddle with stirrups to bring the muscles of 

his feet and legs into play, being mounted on a 

stand as his seat when writing.—WN. Y. World. 
NORE EA ORF tO 


CORRECT TESTS OF PUMPING ENGINES. 





During the present summer some interesting and 
valuable tests of water-works pumping engines 
have been conducted by Mr. Ric H. Buel, of 
this city, representing Park Benjamin’s Scientific 
Expert Office, for the purpose of obtaining reliable 
data for publication in ‘ Appleton’s Cyclopoedia 
of Applied Mechanics.” As these tests were con- 
ducted upon the same general plan, as near alike 
as it was possible to do under all the circumstances 
and under entirely different auspices from ‘ con- 
tract trials,” by an acknowledged competent ex- 
pert, and with the greatest care as to conditions 
and details, they may be regarded as furnishing 
correct results for comparison. The engines tested 
were all of the compound type, and were taken in 
order as follows: Holly Pumping Engines, Buf- 
falo, N. Y.; Corliss Pumping Engine, Pawtucket, 
R. L.; Leavitt Pumping gine, Lawrence, Mass. 
Before and after each of these tests all gauges used 
were carefully compared with a mercury column, 
and the accuracy of scales used to weigh feed-water 
and coal carefully checked. Before each trial, the 
fires, which had been left banked since stopping 
the day before, were drawn, the gratescleaned and 
new fires built, all the coal and wood used for 
kindling, as well as that placed upon the grates 
while running, being carefully weigh and 
charged to the engine in making the final compu- 
tation of duty. ood was reckoned at 40 per 
cent. of its weight in coal. The exact steam -pres- 
sure was noted at the time fires were started, and 
when, after the last firing, the pressure fell to this 
point, the trial was stopped and fires drawn. The 
coal not burned was picked out at the close and 
weighed. In all the indicator experiments the 
scales of the springs: were determined by experi- 
ment, the scales of those used on the water cylinder 
being tested under water pressure, and those used 
onthe steam cylinders being tested under steam 
pressure. 

The Holly engine has four steam cylinders, each 
25 inches in diameter, the length of stroke being 33 
inches. There are four pump Drea having a 
diameter of 1513 inches, and inches length of 
stroke. There are six suction and six discharge 
valves at each end. The area of opening 
through each set of valves is 149.96 square 
and return tubular. The diameter of shell is six 
inches. There are two boilers, internally fired fine 
feet; length of boiler, 13.88 feet.; internal diameter 
of one flue, 16.75 inches, and two others, 111g in- 
ches each; length of flues, 4.65 feet. The number 
of return tubes in each boiler is 86; outside diam- 
eter, 3 inches; length 11.95 feet. The total grate 
surface is 42.68 square feet; total heating surface, 
1,967 a feet, and ratio of heating to grate sur- 
face, 46.1 

The trial of the Holly engine lasted eighteen and 
seven one-hundreth hours, the speed averaging 2114 
revolutions per minute. The average pressure on ail 
steam pistons was 21.08 pounds to a square inch. 
The water pressure reduced to the a aoe pres- 
sure on the steam pistons was 17.86 pounds per 
square inch so the efficiency of pumps, as meas- 
ured by pressure on the main, was nee = 0.847. 
The trial showed that the number of pounds of 
water evaporated per pound of coal from and at 
212° was 13.63. e percentage of ashes was 6.39. 
The coal per indicated H. P. per hour was 1.94, 
and feed water, per indicated H. P. per hour, 21.46 
pounds. The coal per effective H. P. per hour 
was 2.31 pounds, and feed water per effective H. 
P. per hour 25.51 podnds. The duty of the engine 
for each 100 lbs. of coal consumed was 86,176,315 
foot pounds. 

The Corliss pumping engine has two steam cylin- 
ders and two pumps in line with the cylinders, the 
pump piston-rods being continuations of the steam 
piston rods. The pumps consist of plungers work- 
ing through packed rings. The pump valves are 
arranged around the pump barrels and consist of 
thin disks of phosphor-bronze kept to their seats 
— spiral springs of a peculiar form, which 
also serve as guides. The diameter of the high 
pressure cylinder is 15’, and that of the low —, 
sure cylinder 30”. The pump plungers are 10.52” 
diameter. The stroke of cylinders and — is 
30”. The effective area of pump plunger is 82.012 
square inches, and the displacement of both pumps 
per revolution 5.6953 cubic feet. 

The boilers are the Corliss vertical fire tubes set 
in brick, a central space in each being free from 
tubes. The shell is %j-inch thick. The common 
flue connecting the boilers with the chimney con- 
tains two clusters of pipes, through the of 
which the condensed steam drawn from the re- 
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ceiver is forced, and the feed water is pumped | 
through the other on its way tothe boiler. There 

are three boilers, each four feet diameter and 14 

feet high. There are 48 tubes in each boiler, each | 
8 inches outside diameter. Total grate surface 

58.905 square feet; total water heating surface 

1231.5 square feet, and superheating surface 508.8 

square feet; ratio of water heating surface to grate 

surface 29.5. 

The trial lasted 14 hours and 23 minutes. 

The average revolutions per minute was 50.12, 
and the pressure against which the pumps delivered 
water 112.4 pounds. The efficiency of the pumps, 
as indicated by the water pressure, was found to 
be 0.92444 of the indicated power of the engine. 
The coal consumed, per indicated H. P. per hour, 
was 1.67 pounds; coal per effective H. P. per hour 
was 1.81 pounds. 

The test of the Corliss pumping engine showed a 
duty of 109,679,487 foot pounds with each 100 

unds of coal. 

The Leavitt pumping engine has one high pres- 
sure and one low pressure steam cylinder, and one 
bucket and plunger pump. The high pressure 
cylinder is 18 inch diameter and the low pressure 
38 inch. The pump barrel is 26.125 inch diameter. 
Stroke of steam and pump pistons 8 feet. The 
number of receiving valves is 7, and the area of 
opening trrough valves 500.29 square inches. 
There was used one boiler of the locomotive type 
having 80 tubes, 3 inch diameter outside and ten 
feet long. The diameter of shell is 5.25 feet, grate | 
surface 28.75 square feet, and heating surface 10.- | 
20 square feet. 

The ratio of heating to grate surface is 3519. 

The trial continued 15.1 hours. The effective 
water pressure on water piston, while taking indi- 
cator diagrams, was 76.7 pounds per square inch. 
The indicated pressure on steam pistons, reduced 
to equivalent pressure on pump piston, was 83.69 | 
pounds per square inch, The efficiency of the pump | 
was ae gp 7091648. The number of pounds of water 
evaporated per pound of coal from and at 212° 
was 11.49, The ercentage of ashes was 6.14. The | 
coal burned per indicated H. P. per hour was 1.63 | 

unds; the feed water evaporated per indicated | 
fe P. per hour 16.48 pounds; coal per effective H. 
P. per hour 1.78 pounds; feed water per effective 
H. ®. per hour 17.98 pounds. During the trial the | 
engine made 12,337 revolutions, and 3,633 pounds 
of coal were burned. The duty of the engine for | 
each 100 pounds of coal consumed was 111,548,925 
foot pounds. 
It is hardly necessary to remark that these results | 
are all exceptionally good, though we can discover | 
no reason why they cannot be equaled in practice | 
by regular running if careful attention is given to | 
every detail. The coal used in each case was of | 
best quality and carefully screened. In making | 
comparisons of results, it should be borne in mind | 
that the Holly pumping system is essentially dif- | 
ferent from any other, inasmuch as it delivers the | 
water directly into the mains under a regulated | 
pressure, and would not, therefore, be expected to 
give as high a my as by other methods of pump- | 
ing.—American Machinist. 

—— — <9 +0 © 0+ 
MECHANICAL ENGINEERING. 


THE new furnace to be erected at Bedford, Pa., 
will be completed about the first of next June. | 
The capacity of the furnace will be from 40 to 50) 

idle for 


tons of pig-iron per day. 

The Lochiel Iron Works, eeercen. 
the past four or five years, will be started up in the 
near future, it is stated, to begin on an order for 
20,000 tons of railroad iron. 

The addition to the rolling mill of Potts Bros.’ | 
Iron Company, Pottstown, will be about 140 by 40 
feet. There will be erected two double puddling 
furnaces, which will make a total of four double | 
furnaces, being the same capacity as that of the 
Glasgow Iron Company. 

THE 7c furnace-blowing engine which was 
built by I. P. Morris & Cn. ann which was on ex- 
hibition at the Centennial, has been purchased by | 
the Andover Iron Company, and be used to 
furnish the blast for the new stack, which will be 
put in blast in a few weeks. 

The Merrimack Man Com , of 
Lowell, Mass., has dase ect te kes Trach’ sleo- 
tric light, which was given an experimental trial | 
last winter, it being found that the short time dur- 
ing which it would be wanted, even in the shortest | 
days, would not warrant the expenditure neces- 
sary for intreducing it. 

The Russian frigate Zabraca, contracted for | 
last year through Mr. Barker, was built by the | 
Messrs. Cramp. The Russian government has since | 
communicated that it was satisfied with these ves- | 
sels, and knowing that more are needed, it is be-| 
lieved that the contract has been signed. 


i 
| 





thought that if Mr. Parker has secured the con- 
tract for these corvettes, Messrs. 





| 
will build them. Mr. Charles H. Cramp, of the 
firm of William Cramp’s Sons, is now in Europe, 
and there is reason for the belief that his visit is 
not altogether unconnected with this great 
ject. 
watched with intense interest in this city. 
should the contract be awarded to the Messrs. 
Cramp, it means a big boom for ship-building on 


It is | of 
| which is as 
Board. The: 
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the? old-f siioned wooden pipe that would come to the 
surtace, and so recommends. The result of the meeting 
on the 28th ult. was that Ald. Hamilton moved that the 
Council be recommended to instruct the manager of the 
water-works, associated with the City Engineer and Mr 
Chas. Martin, C. E., and Mr. Manning, both of Baltimore, 
to thoroughly test the wooden conduit pipes lying across 
the Island, and report as to their present state. Mr. 
Evans moved an amendment that the iron pipe across 
the bay as well as the wooden pipe across the Island be 
examined. The motion as amended was carried. The 
} rare a appointing a consulting engineer was de- 

erred for the present. So the wooden pipe is to be 
overhauled. The sooner they haul it out altogether, 
and commence on a system of water-supply worthy of 
Toronto, the better, and the cheaper it will be for that 
city. 









































































yro- 
It is needless to add that the result will te 
as, 


the Delaware. 


NEW York, Aug. 20.—A cable despatch from 
London yesterday stated that ‘* Admiral Les- 
sowski, the Russsian Minister of Marine, had 
signed a contract with American ship-building 
firms for the construction of a number of ocean 
corvette cruisers, which will cost about $19,850,- 
000." William H. Webb has been making efforts 
to secure this contract. Wharton Barker, of the 
firm of Barker Brothers, bankers, on Third street, 
Philadelphia, is in Europe for the same purpose. 
Mr. Barker was the gentleman who acted as tidu- 
ciary agent for the Russian Government last year, 
and who purchased for it in his own name the 
steamers State of California, Columbus and Sara- 
toga, afterward named the Europe, Asia and Africe, 
and which were mibscemati and practically 
rebuilt for war purposes by William Cramp & 
Sons, of Philadelphia. 


GENERAL INTELLIGENCE. 


G2” We solicit and are atways | 


columns any items of interest tha 
GAS AND WATER. 
Sioux City, lowa, wants water-works. 


Fifteen hundred dollars was appropriated by a ‘Town 
Meeting, on the Ist inst., to extend the Marblehead 
(Mass.) water-works. ° 


The case of Andrew Hartupee, water-works con- 
tractor, vs. the City of Pittsburgh, is still grinding be- 


Ata meeting of the Aldermen of Somerville, Mass., 
Alderman Cole offered the fo'lowing order, which was 
adopted: 

Whereas, The city of Somerville is dependent for its 
water supply upon the city of Boston, through a con 
— previously made with the city of Charlestown, 
am 

Whereas, the Mystic water with which our city is 
supplied has been for a long time of a very inferior 
quality, and is now entirely unfit for domestic purposes, 
it is hereby expressed as the opinion of the city of 
Somerville that the city of Boston ought, with the least 
pen delay, to carry out the suggestion which has 

wen made to connect the Mystic pumping station with 
the Cochituate Water-Works as the only feasible way 
of furnishing our citizens with pure water. It is hereby 

ORDERED, That the Mayor be authorized and in- 
structed to communicate to the city of Boston this reso 
tion, and that a committee of two, on the part of this 
Board and such as the Common Council may join, be, 
and the same is hereby appointed to urge upon the city 
of Boston the necessity of carrying out the above sug 
gestion. Aldermen Cole and Coolidge were appointed 
on the committee, after which the Board adjourned for 
two weeks. 





neased to publish in these 
may be furnished us. 


The report of J. D. Cook, C. E., upon the proposed 
water-works for Council Bluffs, Ia., is published in full 
in the Globe of that city for Aug. 12; the following isa 
summary : 


fore the arbitrators. Total 4-inch pipe 22.415 
. . tal 6-inch pipe 130 
Superintendent Richmond of the Allegheny Water- Ere &-inch ine ane 
Works, reports that it requires two batteries of boilers | Total 12-inch pipe. 13,170 
to run the new engines Total 16-inch pipe 19,210 
Total 20-1nch pipe 3,250 


Wingham, Ont., has passed the by-law voting $8,000 
for building water-works in that enterprising village. 
Work will commence at once. 


Grand total, 21.86 miles, or 115,425 lineal feet 

Like all other parts of the work, the estimate is in- 
intended to cover first-class pipes, both in manufacture, 
weight and quality of metal, all to be manufactured 
and laid with the greatest care, and subject throughout 
to constant and competent inspection. 

I estimate the cost of your works as follows: 
Influent connections, wells and conduit $27,000 
Engine and boiler house, smokestack and 


The Coney Island News, taking alarm at the terribly 
destructive conflagration which occurred at Locust 
Grove, says that next to good sewerage the island needs 
some provision against fire. 


Bodie (Cal.) journalists are advocating public water 


supply. They say ‘it would be the biggest paying| connections i ie ta eee 8,000 
thing in the country.” Evidently there isa chance for | Pumping-engines, including foundations, 
a water-works agent to be ‘‘ planted” in that prosper- boilers and settings, all complete 25,000 on 
i 1,000 
ous city. | High-service reservoir $14,500 
Watertown, N. Y., has a water famine, and all the | Low-service reservoir 23,000 
places that depend on Black River and its tributaries 1.0 9. nvdrants inchiding } nie ae 
for water are suffering. The rainfall in that part of ao, Se ee ee es and set- $6,500 
New York has been 914 inches less this year than during | 75, valves, including boxes and covers....... 4,000 
the corresponding part of last year. sige 10,500 - 
A new gas company is to be established in New Haven, igying a 70" Pipes including pipeang, | | 
Conn., whose ma: rs qransies to light the streets for | 50 tons special castings eee 2000 
$2,200 per year, and to furnish gas so cheap that people —— 147,163 
can use it economically for heating and cooking, as well Add for engineering omissions and incident- 
as illuminating. The process is the same used by the 4l8......-. thee eeeeeemeneeees * 9,837 
Municipal Gas Company, of New York. Total $265,000 
One éompany supplies all Paris at the rateof| The foregoing estimate contemplates a system of 
about $1.62 per 1, feet, and an agitation for reduc- s P 3 


water-works, first class in every particular and compara- 
tively equal to the very best works in the country, east 
or west. I venture the prediction that there is not a 
city in the United States, having water-works, that 
wonld consent to their diminution in capacity or extent, 
while the converse of§the*proposition is notoriously true. 
Misconception as to future municipal growth and neces- 
| sities seems to have been almost the universal rule in 
American cities; and in plain view of such antecedent 
history, the engineer, who from any cause neglects or 
_—— its teachings, rightfully becomes amenable to 
the charge of professional dereliction. If economically 
and otherwise properly constructed, your works would 
very soon become financially self-sustaining, your rates 
of insurance diminished in proportion to your increased 
immunity from conflagrations, and your sanitary con- 
dition permanently improved. 


tion has lately begun. The last year dividend was 
equal to 3144 per cent. on the oy oe price of the 
shares, after a sum of eight millions been paid to 
the municipality, which, by the concession, shares in 
the profits. 


The Cedar Rapids (lowa) Republican says that water 
from various wells in that city, chemically tested, showed 
the presence of sewage from privy vaults, in some 
cases in quantities to be positively offensive. Some time 

we stated that medical authority was had for saying 
that no well could safely be nearer any drain or vault 
than 50 feet. Who can doubt that the violation of this 
hygienic law is the cause of much of the disease in our 
own and other towns and cities ? 


The contract for building complete the Knoxville 
Water-Works is to be let the 22d inst. The water is to 
be taken from the Tennessee River, near the upper line | 
of the city. It is to be pumped 230 feet high into a re- | 
servoir of three million ons capacity, and thence dis- | 
tributed through the city. The length of pipe mains | 
will be nine or ten miles. The head of water in the | 

rincipal parts of the city will be from 100 to 175 feet. 
The and speci were pre; by Moses 
Lane, Member American Society of Civil Engineers. 
It is the intention of the Trustees to have the works 


BRIDGES. 


Iron bridge building is fast becoming one of the most 
active and important of Philadelphia's industries. 


A $200,000 bridge is to be built at once over Red 
River at Winnepeg. Manitoba, the funds for it having 
been voted on the 24th inst. 


The contract for erecting the superstructure of the 


com in about eight months. The present — new Cohoes and Lansi rgh bridge has been awarded 
tion of Knoxville is mated at 15,000. Ithas doubled to the asooe Bridge & Iron Company, of Rochester, 
in the last ten years, and on account of the development | for $35,000. The material for the structure will be 


of the coal andiron and other mines in that part of 
Tennessee, it is thought the increase will be greater in 
the next decade. 


The effect of noticing the troubles of the Toronto 

(Can.) Water Commissioners in ENGINEERING NEws 

been to bring various schemes before them for 
Baltimore, proposed under 

et too Momaidable tor the nerves of the 

cannot overcome his fondness for 


— of the Albany and Rensselaer Iron & Steel 
0 ; 


The Pennsylvania Railroad Com 
down the seventh pier from the Wri, 
Columbia , and are rebuildi 
They are gradually rebuilding all the plors of the bridge 

are gr re t rs of the B. 
Several near'the Columbia sie have already been re- 
built. In time the entire twenty-eight piers and the end 
abutments on this one-and-a-fourth-mile-long bridge will 


pany have taken 
ghtsville side of the 
it entirely with 

tial masonry. 


’ 
. 





| 
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in the United States, but also one of the most perma- 
nent, at least se far as its foundation work is concerned. 
eee - 
RAILROADS. 
New railroads, aggregating 735 miles, are under con- 
struction in Texas. 


There are now in Canada 56 lines of railway, with an 
entire mileage of 7,905 miles. 


There are about 150 narrow- 


of 4,188 miles. 


The Manhattan Railway Company on Monday for- 
mally took control of all the 
New York City. 


It is asserted that the St. Paul Railway Company now 


operates a larger mileage than any other company under | 


a single management. 


An Indiana narrow-gauge railroad is being operated 
for 27 per cent. of its gross earnings, which low percent- 
age is unparalleled by any other road. 


The survey of the proposed coast railroad from San 


Francisco to Half Moon Bay is said to b2 completed and | 


the capital for its construction secured. 


Ground was broken last week on a railroad which 
will connect Austin, Nev., with the Central Pacific 
Railroad. It is to be finished by February next. 


The work of straightening the Pennsylvania Railroad 
at Valley Creek Bridge is a tremendous undertaking, 
and everybody who visits it is filled with astonishment. 


A narrow-gauge road is to run from Baltimore, Md., 
to Delta, York County, Pa., 34 miles. T 
of the line is under contract. Mr. Joseph 8. Gill is con- 
sulting engineer. 


It is thought that the narrowing of the Bangor & 
Bucksport Railroad, Maine, will be simply the first step 
to the extension of a railroad for the accommodation of 
Mt. Desert travel. 


Mr. Robert Hosie, contractor on the Tuscarawas Rail- 
road, West Virginia, is paying $2.50 per day for ma- 
sons and $1.25 for laborers, and wants more men. 
Wheeling, W. Va., is his head-quarters. 


Articles for the construction of the Bentleysville, 
Scenery Hill and Kammerer divisions of the Pittsburgh 
Southern road were signed last week. The construction 
of the road as far as the National Pike this fall is con- 
sidered assured. 


Madison County, Va., has voted a subscription of 
$50,000 for the extension of the Potomac, Fredericks- 
burg & Piedmont Railway to the county seat. The 
road is owned in Philadelphia and Pittsburgh, and is 
in operation 40 miles, 


The demand for rails continues to exceed the supply, 
and most manufacturers are unwilling to take orders 
even for some months ahead. A general manager, 
after vainly attempting to buy 500 tons, for immediate 
use, at last accounts was trying to borrow them from 
some other road. 


After lying idle for three years from lack of demand, 
the pudding furnaces of the New Albany Rail Mill will 
be put in operation, giving er >a large addi- 
tional force of bands. Recently, offers of two contracts 
—one for 5,000 tons and the other for 3,000 tons of 
rails—were refused. 


The Government Directors ofthe Union Pacific rail- 
road have finished their inspection of the road. They 
report the road-bed in fine order, with 500 miles of 
steel rails, out of 1,042, laid or to be laid by November. 
Twenty-thousand tons of. steel rails have been purchased 
for the road the present season. 


The Erie & Pittsburgh Railroad has been renewed 
with steel rails and cinder ballast. The ties of track 
laid in cinder ballast last from_ three to five years lon- 

rthan those laid in dirt. The eight miles of track 

id last season has been no expense whatever since it 
was built. The road is also being equipped with the 
block-signal system. 


The contract for the building of the new branch of the 
Wilmington & Northern Rail road, from ggg to 
French Creek mines, Chester County, Pa., will be 
awarded to Colonel Levi L. Bush, of Philadelphia. The 
line wil! be six or seven miles long, and will be an im- 
portant ore-carrying feeder of the Wilmington & North- 
ern Railroad. Colonel Bush is the Superintendent of 
the Philadelphia & Newtown Railroad. 


—__@¢0——— 
RIVERS, HARBORS, ETC. 


Winona, Aug. 26.—The contract will be let at Rock 
Island for the aon improvements to be made, under the 
direction of the government, on the sand-bars just above 
Winona. These improvements will consist of works to 
deepen the channel and for the protection of the shores. 
and will involve an outlay of about twenty thousan 
dollars. 


The St. Joseph (Ind.) River surveying party is con- 
tinuing its way to the lake. The party had completed 
the survey to Berrien Springs on Saturday, 
and through the courtesy of Mr. John A. Mitchell, who 
has cha 
distance 
bridge in ( 
rien. The distance from the iron bridge in Elkhart to 


* the river and the fall thereof from the iron 
ol 


be rebuilt, making it not only the largest roofed bridge 


feet. 
| figures developed by the survey from time to time, as | 
bons ben h Bend ‘ 


gauge railroads lying in 
34 states and territories, possessing a complete mileage 


lines of elevated railroad in | yard for 


| 2. Richmond’s Island, Maine. 
| rubble stone, per ton of 2,240 


| Me., $1.10; David 


uarters | 
| Englan 
| 88, 

| scow measurement, 55 cents; Lower Middle Shoal, 6 


| and 





ee 
a 


khart to the bridge across the river at Ber-| ‘Three villages had grown up around the works, 


| habitants consisting solely of working people and their 
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| miles; fall of river, 25 feet. The total distance from the | 
in Elkhart to the bridge at Berrien is 53.9 | is 
miles; total fall of the river for the same distance. oo 
t | 


iron bri 
Mr. Mitchell will favor the Register with 


opportunity t Register. 


On the 26th of August General Thom opened the fol- 
eo for 
1, Lubec Channel, Me., about 180000 cubic yards 


of dredging, measured in situ. a. E. Run- 
yan, of Quebec, P. Q., bid for the whole at 38 
cents per cubic yard; the Atlantic Deas Com- 
pany, of Brooklyn, N. ¥., and New Englan redging 
ee of Boston, _ a eee 160,650 — 
y only, at respective cents per cubic 
the lower of the channel. - 
About 2,000 tons of 
pounds. The following 
bids were received: Hiram Hamilton, of Knightville, 
Me., at $1.05 per ton; Charles H. Bragdon, Biddeford, 
N. Hill and Joseph F.’Curit, Che- 
beague Island, Me., $1.11. Contract awarded to Hiram 


8. Portsmouth Harbor, N. H.—About 12,000 tons of 
rubble stone, per ton of 2,240 Ibs. Hiram Hamilton, 
Knightville, Me., 69 cents; Joseph R. Holmes, Ports- 
mouth, N. H., 8214 cents; Charles A. th n, 
Mass., 89 cents; David N. Hill and Joseph N. Curit 
Chebeague Island, 90 cents for nite ut and 75 
cents for black stone; Isaac A. Sylvester, nm, Mass., 
95 cents; Derry & Edwards, Boston, Mass, 931; cents; 
Cape Ann Granite Company, Gloucester, Mass., $1.17; 
Charles H. B on, Biddeford, Me., $1.25; Frank A. 
Christie and William H. Flynn, Dover, N. H., $1.75 for 
black rock. Contract awarded to Hiram Hamilton. 

4. Boston Harbor, Mass. About 115,000 cubic yards 
of dredging, measured in situ, per cubic yard. New 

redging Company of Boston, -, about 
cubic yards at Anchorage Shoal for 74 cents; for 


| Hamilton 


000 
cubic yards for 84 cents; Mystic River Shoal, about 
66, cubic yards at 48 cents, or scow measurement 
38 cents; Atlantic Dredging Company, of Brooklyn, 
N. Y., bid for Anchorage Shoal and Lower Middle 
Shoal, 80 cents. Contract awarded to New England 
Dredging Company, for dredging at Anchorage Shoal 
szower Middle Shoal at 74 and 84 cents . 
tively; the price being considered too high for Mystic 
River Shoal, bid not accepted, and proposals will again 
be invited for the same. 


oe 
MISCELLANEOUS. 
The iron trade of Pittsburgh is so prosperous that the 
works have sold up to their capacity for the rest of the 
year at prices that will net them $500,000 profits. 


John R. Briggs, of Sheffield, Conn., has taken the 
contract for the necessary marble to finish the Washing- 
ton Monument, which will require 350,000 feet at 88 
cents per foot. 


Comptroller Kelly’s monthly debt statement for Sept. 
1, shows the total bonded debt of New York city, less 
sinking fund, on Aug. 81, to be $125,856,142.52, 
against $113,418,403.49 on Dec. 31. 


The Atlanta (Ga.) Rolling Mill is now manufacturing 
rails, fish-plates, merchant bars and bridge iron. The 
mill employs 500 men, and is running full double turn. 
Present orders will keep them busy till November. 


A new co tion, to be known as the Allentown 
Nail & Iron Company, for the manufacture of nails and 
iron or steel, or both, in any merchantable form, with a 
capital stock of $250,000, will shortly be chartered. 


The Toronto Mail claims that Canada possesses min- 
eral wealth equal to any country in the world, and it 
rejoices to see evidences that increased attention is be- 
ing giyen to mining operations, especially of gold and 
silver. 

Miller, Metcalf & Parkin, of Pittsburgh, keep une mill 
going steadily on fine sheet and strips for watch and 
clock springs. It is the only establishment in the coun- 
try making those articles, It also furnishes about all 
the corset-spring steel used in the United States. 


African iron from Bona is been 
ber of our eel works, and 
pected at New York 


in a num- 
, tons are ex- 
and Philadel . where it is pre- 
ferred over native ores because of the lower price at 
which it is offered and its great freedom from phos- 
phorus. 


Ground has been broken on the top of High Pole Hill, 
Provincetown, for the erection of a storm station. 
The signal-staff will be 50 feet above the 
140 feet above the water-level. The establishment of 
this station has been brought about by the influence of 
Prof. Baird. 


A visit by a representative of the Engineering and 
Mining Journal to the — machine ~— in San 
Francisco disclosed the fact that there was no important 
work on hand, while all the Eastern shops are full of 
work. Eastern-made mine and mill machi is now 
generally preferred throughout the West, for its 
excellence and more moderate price. Chicago and New 
York divide the honors of tue victory. 


Thomas W. Booker & Co.’s sheet iron and tin plate 


30th ult., | works near Cardiff, Wales, which have been in constant 


i 
| Oj 


of the survey, we are enabled to give the | ¢; 


ration since 1740, were closed recently by order of 
e official liquidator of the West of England and South 
Wales district bank, and 1,500 workmen were a 


the railroad bridge in South Bend is20 miles ; fall of | ¢amilies, and these, numbering 6,000, are now destitute. 


the river 53 feet. The distance from the railroad 
bridge in South Bend to the iron bridge in Niles is 


miles; fall of the river, 35 feet. The distance from the e ‘ 
iron bridge in Niles to the bridge at Berrien is 20.3 | increase in the number of telegrams is noticeable. In 


13.6 Under the new administration of the 


in France in combination with the Pi 





d | a riation for 
O0b--$20,000 of which is 


ic lines 
a great 


Serr. 6, 1879. 


1878, 11,000,000 messages were transmitted. Paris 

now connected directly with 118 towns of France, 
and with the principal ones there is a double line. Lon- 
don is con with Paris by nine wires. with Brussels 
and Berlin by three, and with Vienna and several other 
cities by two. 


The contracts for steel rails given out by the Domin- 
ion Government, chiefly for next year’s delivery, are 
understood to be as follows: Tothe Barrow Company, 
3,000 tons; to John Wallace & Co., London, and m- 
mond Brothers & Co., Montreal, associated with Brown 
Bayley & Dixon, limited, Sheffield, 15,000 tons; to 
Guest & Co., Dowlais, 10,000 tons, and ‘to the West 
Cumberland Company, 5,000 tons. The prices ranged 
from £4 15s. to £5, delivered at Mon 


At the meeting of the British Association for the Ad- 
vancement of Science, in Sheffield, recently, a paper by 
Lieut, Bonaparte Wyse was read, setting forth tak a 

ps. 


vantages of the canal route proposed by M. De 

Lieut. Wyse said that a convention was agreed upon 
between the Panama Railroad company and himself, 
whereby the company permitted and agreed to aid the 
ees ae Some discussion followed, and opin- 
ons adverse to the Lesseps route were expressed by 
Capt. Rixton and Capt. Cameron, the African explorer. 


Village En r Bostwick, of Edgewater, Staten 
Island, met wiwebine ludicrous mishap a few days 
ago. While he was engaged in “ running a transit,” an 
innocent-looking pig came along to see what was up, 
and, after meditating a moment, made a vicious rush 
from behind. He struck both Mr. Bostwick’s | 
and the | of the transit, and immediately the 
air was filled with transit, village engineer and innocent- 
oe pig. The to the instrument is placed 
ae These to Mr. Bostwick and the pig not 
s 5 


It is stated that the successful borings for water in 
Frame County, South Australia, promise to render na 
large district, formerly almost destitute of water, highly 
valuable for agricultural or pastoral One 
artesian well, 400 miles north of Adelaide, sunk to the 
depth of 376 feet, yields 10,000 gallons of excellent 
water aday. Much of the arid and inhospitable region 
between the coast and the rich lands which have been 
discovered in the interior of the continent is expected te 
be reclaimed by a systematic tapping of the springs 
supposed to exist beneath. 


The Belmont Mills have bought 500 tons of iron ore to 
be imported from Spain, and have an option on 5,000 tons 
more. Itis said to be a 65 per cent. ore, and is delivered 
in Wheeling at 11 cents per unit, the unit being the per 
cent. of iron in the ore. This would make it $7.15 per 
ton, which is cheaper than the same grade of ores can 
be obtained at this time from either Lake Superior or 
Missouri. The Spanish ores are ht to this coun- 
try at very small charges for freight by petroleum-car- 
rying vessels, which would otherwise come in ballast, 
as the carrying of ee unfits them for a miscel- 
laneous cargo of ordinary merchandise. 


Professor Tyndall’s sirens have come into wy «neral 
use. It is not long since he invented them, an Seedy 
there are twenty-eight on the —— coasts. The 
Trinity Board have set them on the Kentish Knock, on 
the south end of the Goodwin, on Bull Point, in Carnar- 
von Bay, in the Skerries Lighthouse, Anglesea, in More- 
combe Bay, and in the Channel Islands. They are all 
driven by caloric engines, so kept that they may be 
started at any moment at half power. Even if the fire 
goes out and the engine becomes cold, the horn may be 
sounded in twenty minutes. Some of the sirens cost 
nearly £3,000, one cost £3,700, but as a general rule 
they are erected for about £1,200. 


A letter from Dardanelle, Ark., says: ‘‘ Ed. Flood, 
Superintendent under Major W.H. H. yaurd, of the 
U. 8. Engineer Corps, will commence the ~out 
of La Fourche River as soon as he can get his machine 
here and in readiness. He will have two boats and 
hands, and commence at the mouth of the stream and 
work pp. From the mouth of the stream to Perryville 
there are 4,500 hanging trees to be cut down and hauled 
a ee taken out, and several 
rocks to be taken out by blasting. On one of the boats 
he will have an engine and derrick to aid in the work. 
There is a government appropriation of $10,000 made 
some time since to pay for the cleaning out of the stream. 
Capt. Joe E of our town, f es the boats, and 
has a in dish. He returned home on last Fri- 
day evening from St. Louis, where he ane eight or 
nine days looking after this work. He informs us that 
there is an iron snagboat heres, cen at St. Louis, now 
nearly fi for Arkansas River. The government 
out Arkansas River is $50,- 
be used above Fort Smii 
and $30,000 down our way and below. the 
work go on, itis greatly needed.— xchange. 


— 2 
SEWERAGE. 
The Common Council of Buffalo, N. Y., on the Ist 


ie 


inst., ordered the construction at a cost of 500 of 
oa designed to drain the northern part of 


The of the New Bedford, Mass., High School 
building is in such a condition that the Board of Health 
has notified the Superintendent of Schools that it might 
be unsafe for the scholars to n gather in the - 
ing until some improvement have been made. 


BUILDING. 


A new market house and city hall is being built 
Paul (Minn). It is fogfplong by 80 feet 
feet high to the 4 It isto be of brick, 
tramways, iron cornice and roof. Cost to be 
The architect is Mr. A. M. Radcliff: contractor for 
work, Mr. Jas. Burris. 
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Moreover, the interests of the patrons of EN- 
GINEERING NeEws—subscribers aud advertisers— 
are paramount with us to those of any book-pub- 
lishers, and as we have commenced, so we propose 
to continue, to give to those who support our en- 
terprise, all the benefits which our facilities can 
command. We are endeavoring to act on the fol- 
lowing ‘‘ Recipe for Prosperity :” ‘‘Bear in mind 
_| that your business cannot be permanently prosper- 
ous unless you share its advantages equally with 
your customers. An all-turkey, all-buzzard system 
of business can never succeed in the long run. 
Both parties to a transaction must be mutually 
benefited if the trade is to be kept up ;” and our 
friends may always rest assured that the straight- 
forward, liberal, and friendly patronage they have, 
one and all, accorded to ENGINEERING NEWS 
thus far, will be full reciprocated in its attention 
to their material interests. 


ENGINEERING NEws. 


Tribune Building, New York City. 


GEO. H. FROST, Proprietor. 
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A NEW DEPARTURE. 





We have so long given an almost exclusive at- 
tention to subjects of a purely civil engineering 
character that we find it no easy matter to com- 
mence the conquest of the equally large field of | 
mechanical engineering in this country. In our 
jssue of this week, however, we have fairly crossed 
the borderland, and, if what we have accom- 
plished in the past, is any guarantee for the future, 


patrons of ENGINEERIN ider it | iain a ena . 
the patsone of Enaixeenina News may consider it) 1,2 RIVAL INTEROCEANIC CANAL 
as inevitable that it will maintain its place as the SCHEMES 


leading mechanical, as well as civil engineerirg, | 
journal of America. 
A knowledge of the steam-engine is too import- 
tant a factor in the successful practice of a Civil 
Engineer to be neglected, and on this assumption 
we have determined to add to the existing litera- 
ture on the subject an American reprint of what | 
we think is the most practical and useful treatise | 
thereon in the English language. For the oft-re- | 
peated history of the steam-engine, from the time 
of Hero to Corliss, we must refer our readers to | 
countless volumes upon the subject; we are deal- | 
ing only with the construction, and to this end, | 
after some preliminary remarks are disposed of, advance. If Admiral Ammen could have con- 
the details of ordinary steam-engine building is | trolled sufficient invitations to American delegates, 
exclusively treated, as shown by the table of con- | the Congress would probably have voted for the 
tents advertised elsewhere. To this matter by the | Nicaraguan route. ENGINEERING News has no 
English author, we will add very largely from the | opinion as to the best route for the proposed 
most approved American practice. canal; the time has not yet arrived when even 
Our editor, who has the subject in hand, has! Admiral Ammen can say which is the best route, 
already been for some time on a tour among the \and it will not come till after further and more 
leading manufactories of the East, gathering ma- | careful surveys have been made, by men drawn 
terial for future use, and we further expect and | from the civil and military engineers of this coun- 
solicit the criticism and correspondence of Ameri-| try, and directed by some other arm of the public 
can engine builders during the continuance of our | service than the naval. Does the government send 
republication of Mr. Riggs’ book, so that, at its | the chief of engineers to manceuvre a Monitor in a 
close our readers will be placed in possession of | navalencounter? How many rods of canal or railway 
what ought to be the standard authority on steam | has Admiral Ammen ever surveyed or constructed ? 
engineering. or does the education of a navy officer especially 
The entire work will be published in the pages | fit him for conducting the survey of an important 
of ENGINEERING NEws after the style of this| canal route? There is avery large amount of dust 
week’s issue. We would be pleased if we could is-| being thrown in the eyes of the public just now 
sue it as we did Latham’s ‘‘ Sanitary Engineering;” 
but careful inquiry of the Post-Office authorities 
makes any other method than the one we have 
adopted out of the question. For several good 
reasons we cannot issue extra pages this year; but 
in order to complete the work within a reasonable 
period of time, will do so early in the ensuing year. 

The republication of this valuable treatise will 
add very materially to our expenses, and we trust 
our present patrons will do all they can toward 
recommending our enterprise to their friends. We 
have already issued several thousand circulars in 
advance of the extra editions, which we will print 
and distribute during the ensuing months of this 
year, and we are pleased to note the prompt re- 
sponses already received in the way of subscrip- 
tions. 2 

To our advertising patrons we may say that, in 
addition to our regular weekly edition, we are 
printing and circulating many thousands of extra 
copies, and expect to do so for several months to 
come. 

Riggs’ ‘‘Steam-Engine” forms the third of the 
series of expensive treatises reprinted by the pub- 
lisher of ENGINEERING News. We offer no 
apology for thus effectually driving the English 
copy from the American market, as in the in- 
creased stimulus given to the sale of other scien- 

tific hooks, the publishers are amply recompensed 
for the loss of the profits arising from the ex- 
tremely limited sale of the more expensive works. 


When the Interoceanic Canal-Congress assem- 
bled in Paris recently, there were, even before 
the election of a chairman, two parties in the 
field, each pledged to a distinct and different 
scheme from the other ; each intent on capturing 
the meeting ; and neither disposed by any force of 
reasoning, or of a display of estimates and figures, | 
to accept the conclusions of the other, The parties | 
were De Lesseps and a sea-level canal, and Ammen | 
and a canal with locks. 


its final decision had been determined months in 


guan route. 





umns of the Herald, World, Times, or Tribune. 
Up to the present time there have been only asser- 
tions made as to the merits of any of the proposed 
routes. and in the Nicaragua scheme the estimates 
have been mainly as to the boost which General 
Grant, as its President, is supposed to give it. We 
never heard much about Grant as an engineer ; as 
a financier—the man to intrust with the disburse- 
ment of one hundred millions of dollars—the his- 
tory of his friendships in years past must be his 
recommendation to the capitalists who will have 
to ‘* put up” the money to build the canal. A man 
may be a political demi-god, and yet not be able 
to carry to success a vast engineering work. 

In considering the merits of the rival schemes, 





by the leading New York city dailies, who, strange 
to say, have never a word for any but the Nicara- 
If any person thinks he can advocate 
any other route, let him try to do so in the col- 


it is well to take some other testimony than that of | timber it will be 40 per cent. 
partisan newspapers. We publish to-day what we | described, the weight of one column, and of the 
believe is the first and only careful estimate of any 
of the routes proposed. Mr. Sweet was engaged 
on its survey, and, as a competent civil engineer, 
his opinion ‘is worth a great deal more than the 
guess-work estimates of some other routes. He 
advocates a sea-level route and a tunnel; and there 
are such considerations in favor of the absence of any 
locks that the obstacles offered by a tunnel excava- 
tion through the Cordilleras should not allow us 


to be too strongly prejudiced before examina-'the Secretary; Mr. Searles’ paper was very in- 
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tion. The canal, when built, is to last forever, and 
is to provide thé most convenient and rapid 
passage for an ever-increasing commerce; the first 
outlay of fifty millions of dollars additional is not 
to be considered in view of such a future. In 
these days of steam drills, compressed-air ma- 
chinery, improved explosives, electric light, and 
the variety of other appliances known to the en- 
gineer and contractor for facilitating work, a tun- 
nel of 118 feet face, with plenty of money in the 
treasury, offers no more formidable features than 
open-work excavating and the construction and 
maintenance of a series of gigantic locks. We are 
pleased, therefore, to be able to present the argu- 
ments of Mr. Sweet. and we trust they will be fol- 
lowed up by others from engineers who know 
whereof they speak. 

- — > +0 > oe 
AMERICAN SOCIETY OF CIVIL ENGINEERS— 

STABILITY OF STONE STRUCTURES. 


DISCUSSION. 

Mr. CHANUTE remarked, through the Secretary, 
that, granting all the calculations of strength and 
stress as correct; granting that the construction 
was perfectly dene, and that, in the case described 
in the paper, the rod was drawn up into the dove- 
tailed hole in the rock at the bottom, the 73, (less 
than 1,)of aninch which the nut was screwed 
down at the top, the effect of which would be to 
destroy the initial tension, which is estimated by 
the author at 20,000 Ibs. per square inch; granting 


that the tension put upon the rock at the base has 
The congress was, of course, a packed one, and 


not cracked it, and so relieved the rod; granting 
| also that the changes of temperature have no effect 
| upon the rod, while we know that if it were in the 
| open air it would be exposed to variations of 150 
| degrees, which would expand a rod 14 ft. long 
| +485 of an inch; it yet seems ditticult to see any ex- 
tended application for this ingenious method of se- 
curing masonry, The instances where solid rock 
is found at or above the surface of the water, just 
where we want to locate bridge piers, are, as we 
know, exceedingly rare. The rock, if rock there be, 





is generally overlaid with some other ma- 
terial, and, even if this be only water, it 
would be difficult to make a good job 
of dressing off the bed for the pier, and 


drilling the dove-tailed hole, say at a depth of 10 

feet, especially if there should be a current, and 

there would be further trouble in stringing the 
| stones accurately upon the rod, after it was an- 
chored. In fact the difticulty seems to be to get the 

composite column into place so as to render it effi- 

cient, as this involves mnaking it fast to something 
at the bottom. We cannot drive it down through 
the mud like a pile ; we cannot well sink it through 
sand like a pipe, by a jet of water, as done by Mr. 

MACDONALD at Coney Island ; and we cannot ex- 
cavate inside of it, as ina cylinder. We can, to be 

sure, put down a coffer-dam or a caisson through 

the overlying material, and if not too deep, pump 
it out, and fit the column to the rock, but in that 
case, the saving in masonry is likely to be more than 
made up by the foundation expenses. Or we may 
drive a pile platform under water, cover it with a 
grillage, and set the column upon that ; but-it will 
then be difficult to connect the column efficiently 
with the foundation, and the stability against a 
side blow is likely to be that due to the friction 
on the bottom, due to the weight alone. This 
friction, if the column rests upon stone, will be 60 
per cent. of the incumbent weight ; if it rests on 
Now, in the case 


| 


portion of the bridge which it carries, is stated to 
be 48,240 lbs. ; so that if it rested upon rock, 
instead of being anchored to it, its stability against 
a side blow would be equal to 28,944 Ibs., while 
the thrust of 8 feet of water is estimated by the 
author at 44,552 Ibs. If it rested on timber, the 
stability due to the friction at bottom would 19,- 
296 Ibs. 

Mr. Herine, of Philadelphia, remarked through 
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teresting to me, and I believe the novel idea | an element due to the compression of the masonry, | 
illustrated in it may be applied with advantage in | requires a delicacy of adjustment which is difficult | 
certain cases. Fearing that the author may be sub- at best and in many cases may perhaps be impos- | 
ject to some misinterpretation I would like to em- sible. 


phasize an essential point which, asI think,hasnot'| yr THeopoRE CoopER remarked through the | 


been made sufficiently clear. He says that the Secretary, that the columns described in this paper 
tensile strain of stee} rods compressing the struc- may be applicable in particular:localities, but that 
ture may ‘“‘supplement the force of gravity.” This | they should ever be able to replace ordinary pier | 
is only conditionally true, and upon the proper | eonstruction to any great extent, appears very 
disposition of this strain will depend entirely the doubtful. The author states that the rods in the | 
success or failure of the pier. The moment of | eojymns under the bridge over the Presumpscot 
stability is assumed to be the weight of the stone | River, were given an initial strain of about 20,000 
plus the pressure due to the tension of the rod, | jpg. per square inch ; but does not state whether | 
multiplied into a lever arm equal to \4 of the base. | this was done after the bridge was fully loaded or 
This can only be true, if the pressure due tothe not. If done previously to the imposition of 
rod is an applied, cr motion force, acting like | the weight, the rods would have little or no strain, 
gravity. What, however, is the condition of the | upon the passage of a load, when it needs its sta- 
strain in the rod ? Why, there isa force acting up- | bility against the forces due to this strain ; for he 
wards against the direction of gravity of precisely | states that the total strain on the column from the 
the same intensity as the one acting downward, rod to be 141,300 Ibs., and the strain due to the load 
as in the caseof a block which is simply com- | (dead and live) to be 136,500 Ibs. 
pressed by the action of such rods, but which’, [py his consideration of the “ assailing forces” 
when set upon the ground would certainly not he considers the pressure of the water against the | 
have its stability against overturning increased | surface of the column only, and gives no consider- | 
thereby. | ation to floods of ice, rafts, boats and floating flood 
An essential consideration must be observed, | trash. Few American rivers or streams are free | 
which is, that, in order to obtain an applied or mo- | from some of these, and we think no structure 
tion force, such as is brought into the calculation, | can be considered stable which is not prepared to 
it will be necessary to neutralize the force acting | resist the blows or pressures due to such bodies. 
upward. This can only be done by anchoring the! He findsa factor of safety for these particular 
rod in the foundation to such an extent that this | columns of 4 and 2 feet, and 8 and 10 feet of water 
entire upward pull will be safely resisted by it, | respectively, with a surface exposed to pressure of 
i. e., neutralized and prevented from acting in op- | 1.925 feet by the depth of water. 
posifion to the downward force which we desire to| It would not require much ice, or floating logs 
utilize. | or timbers to increase this surface sufficient to re- 
An anchorage, furnishing such resistance, is in- | duce his factor of safety to nothing. If ordinary 
dispensable to the success of the plan, and it seems substructures in running streams be calculated 
to me that the author has not sufficiently insisted | upon the same data as the author has adopted, | 
upon this, and, therefore, might cause misappre- | their dimensions might be reduced to very small 
hension. The only reference is made, when he! ones; but few engineers would like to venture 
says, ‘let the rod be anchored in the foundation,” | upon such proportions. For locations free from 
but to what extent this must be done is not men-| water, it is very questionable, unless the proper | 
tioned. In Fig. 1 he desvribes an executed example, | data for calculating the cost of work upon these 
and says that a hole was drilled into the rock 30) columns is furnished, if iron columns would not 
inches deep to anchor the rod, but nothing is said | be far cheaper and better adapted for the purpose, 
about the capability of the rock to withstand a | especially when the facility for bracing cheaply is 
lifting tendency of 141,300 Ibs. (of course, before | so easily obtained. 








SEpr. 13, 1879. 


CORRESPONDENCE. 


THE INTEROCEANIC CANAL. 


EDITOR ENGINEERING NEWS: 


An article appeared in your valuable journal 
under date of Aug. 30, on the subject of a ship- 
canal between the Atlantic and Pacific oceans, de- 
voted wholly to the merits of what is commonly 
known as the Nicaragua route. 

As I took an active part in the Isthmus survey 
of 1864, by the San Blas and Bayano river route. 
and as the subject at present seems to be an al)- 
sorbing and important one to the commercial 
world, I beg leave to ask a little space in your col- 
umns for the purpose of presenting to the public a 
few facts, in the way of statistics gathered from 
that survey, under the auspices of Frederick M. 
Kelly and Cyrus Butler, of New York, from mem- 
oranda and data in my possession. 

The total length of the San Blas route, from the 
Bay of Panama to the Gulf of San Blas, is 30,:, 
miles, and is the shortest route yet discovered, and 
is without other than tidal locks. 

The Bayano river was found available for canal 
purposes, with a nominal outlay, for a distance of 





the weight of the column is on it), although this! D. J. WHITTEMORE remarked, through the Sec- | 
fact is essential to the stability of the described | retary, that, the stability of masonry of this kind | 
piers, when subjected to the extraneous forces | depends on the strain imparted by the steel rod re- | 
which he assumes. | maining always constant. This I cannot conceive 

A further remark might also tend to mislead the to be practicably possible. With a variation of | 
reader on this point, when Mr. Searles says that | temperature of, say, 90° F., the unequal dilation | 








SECTION OF PROPOSED TUNNEL. 


104%) miles from its mouth. From this point an 


heretofore metal was “‘used merely to resist | of the two materials, granite and steel, would ma-| independent canal, through a comparatively flat 
forces coming through the masonry,” but that the | terially change the value of stress imparted by the | and healthy country, with a gradual increase of 
present novel case is without giving the conditions | steel rod. I cannot conceive that the anchorage | cutting to the depth of 150 feet to the southern or 
a principle of utilizing the elasticity of metal to! into the bed-rock in the manner specified. to be | Pacific portal of the proposed tunnel, a distance of 
produce an applied force for increasing the sta- | such as would resist the desired strain for any con-| 8,99, miles. The necessary length of tunnel 
bility of masonry. Nor does he allude to the im- | siderable length of time. In my opinion, the vi-| through the dividing ridge of the Cordilleras, whose 
portance of this question, when he says that it is | bration imparted to the columns by winds upon, | summit is 1,500 feet above the level of the sea, 


not necessary to the system that the foundations | and traffic over, the structure, would, in a short | 
should be on ‘‘ native rock,” but that * an artificial | time, cause such action at the anchorage as to per- 
foundation may be prepared in earth or other ma-| mit the rod to move the 3, of an inch, thereby 
terial,” and adding that ‘ the only essential thing | relieving the pressure intended to be exerted by 
being a continuity of solid stone between the bear- | the rod. 
ing points of the rod,” | ‘It would be interesting to know whether more 
It is questionable in my mind whether this | than ordinary appliances were required to turn the 
method will bé economical in any case, except | nut at the top of the three-inch rod to procure the 
when the foundation is solid native rock, for the | alleged strain of 141,300 Ibs.” 
same amount of masonry, which is saved in the | — se mere i 
upper part of the structure by utilizing the down- By anew process, malleable and ductile castings 
ward strain in the rod as a motive force, would | of nickel may be made by adding to the melted 
seats : . metal, in the crucible, one-eighth of one per cent of 
generally have to be built into it 28 a foundation | magnesium. Cobalt, trea similarly, may be 
or anchorage to get weight enough to resist the | ot it is hard when cold, and can be made into 
upward action of that same strain. cutting tools. The alloys, at a white heat. weld to 
The only advantage I can see in utilizing the “°" andeteel, and then may be rolled into thin 


elasticity of a rod for the purpose recommended in | RO: NG we 


the paper, is the precision with which the true, : ‘ 
elongation must be ascertained when the rod is He os pase 4 ae ee _— i pong 
finally put under tension, as every hundredth part so bent or coiled as to be knit together transversely 
of an inch corresponds, in Mr. Searles’ case, to and at the ends, somewhat as in the ‘‘ woven wire 
over 1.600 ee. To he certain of the exact amount | leather; eee caunacdiin. The belt is 
of motion, when tightening up the rod, which is endless or continuous, hence, there is no splicing; 
solely due to its extension but does} not contain | it is strong, elastic, and appears to be durable. 


‘ 





was fixed at seven miles, and from thence an open 
canal to the Gulf of San Blas, a distance of 3,',33, 
miles. 

The Gulf of San Blas furnishes a magnificent 
harbor on the Atlantic side, and the Bay of Pana- 
ma is unsurpassed on the Pacific. , 

The extreme rise and fall of the tide on the 
Bayano River at the divergence of the canal is 
12 $8, feet. The tides on the Atlantic side are in- 
significant, rising only from one and a half to two 
feet from ebb to flow. These create the necessity 
of a tidal lock and a tidal dam on the Bayano 
River, and, terminating with a lock of nine feet, 
fall into the Gulf of San Blas, as the entire length 
of canal must be fed from the Pacific, and its 
waters maintained at the level of ordinary high 
tide in the Pacific. The dimensions of the canal, 
outside of the tunnel, are estimated at 100 feet bot- 
tom width, 125 feet water surface and 28 feet in 

. The sectional area of the tunnel is 70 feet 
bottom width, a batter of 1 in 12 to 5 feet, 
above whence springé the arch, giving 118 feet 
from the bottom of canal to the crown, or 90 feet 
from the water surface. This section contains 845 


Sept. 18, 1879. 


square yards, or say 282 cubic yards, per foot for- 
ward. The accompanying sketch shows this sec- 
tion, together with the ship Baltic, of 2,552 tons 
burthen, in ballast. 

Everything above the mast-head is ‘‘ struck,” 
and the main-yard is braced to 30° in line with the 


ship, representing a length on that angle of 39 


feet. 


The cost of the canal, by careful estimate, is 
shown in the following summary: 
Lighthouse on Chepillo Island 


se ae adie’ nttetahorgiie $12,000 
Removal of bars in Pacific harbor and Bayano 

iitnhiths. satbasnacapdunctataeds o¥bess¢ 136,684 
Tidal lock at Great Bend.............. 675,844 
Dam across river atdo.... ...... 174,631 
I Bias iiciiiinn 5 0 nda cencbieiegas und 209,835 
New channel for Mamoni River.................. 115,752 


Canal to south end of tunnel..................... 
Tunnel th h the Cordilleras 
Canal to Gulf of San Blas 


13,033,943 
57,103,200 


DudCaccwiivenesidenaksee 11,234,318 
RE, GOR onsen cngscces soevessucas 506,017 
Lighthouse on Butler Point........ 12,000 


Add 25 per cent. for engineering and contin- 


Total estimated cost............... 


20,803,556 





$104,017,780 
In estimating the cost of tunnel, the heading 
was assumed, with an area of 243 square feet, at 
$20 percubic yard, and the remaining portion at 
$5 per cubic yard, or a total cost per foot forward 
of $15.45. It was presumed that no lining to the 
tunnel would be required, and none is mciuded in 
the above estimate. To cover such a possible con- 
tingency, the following additional cost per lineal 
foot should be added to the above estimate: 
Excavation for lining 28 cubic yards, at $5.... 


....$140.00 


Concrete in rear of arch, 6" thick—3 5-27, at $20...... 63.70 
Arch masonry 5 feet thick at springing and 3 feet at 
crown, 24 45-100 cubic yards, at $20 , .. 489.00 
Add 25 percent. . 44 Pavant<i . 173.18 
Total.... 


. $865.58 


Chepo = 
Village * 
° 


ENGINEERING NEWS. 


Col. Totten regarding the Tiati-Tolo route. The 
|rise of the Chagres River is not less than 40 feet 
| from its lowest stage. The fall of rain over the 
water-shed, drained by that river, in 1863, was 
137 inches, or, estimating the rainy season at six 
/ months, about two feet per month. 

To give your readers a more definite idea of the 
|San Blas route, I enclose a map, published in 
| Scribner’s of June last, taken from one made by 
/me in 1864. 

As there are now but two other routes, the one 
already described receiving public atttention, | 
will give a few facts taken from official reports, 
which may interest your readers and enable them 
to judge of their respective merits. 

NICARAGUA ROUTE. 

The Atlantic terminus of this route is at the 
mouth of San Juan River, in latitude 10° 56’ 45” 
north and 83° 42’ 19” west longitude. The length 
of this route, as surveyed in 1850 by Col. O. W. 
Childs, is 194,374, miles, terminating at Brito, on 
the Pacific, in latitude 11° 13’ 7” north and 85° 44’ 
30’ west. The report of the survey divides the 
route as follows: « 


Miles. 

From mouth of San Juan River to confluence with 
said river (independent canal).... ............... 28.505 
Slack-water navigation to lake................. ... . 90,800 

Lake Nicaragua from the outlet at San Carlos to 
mouth of River Lajas............ ae 7 56.500 
From mouth of River Lajas to Brito Habor... 18.588 
intro nkdacconeantaaedséendn 194.393 


The total fall from high-lake to low-tide in the 
Atlantic is 108,73, feet, and to low tide in the Pa- 
cific 111 74 feet, or a total rise and fall of 220,49, 
feet, which is to be overcome by 28 locks. 





MAP OF THE PROPOSED CHEPO-SAN BLAS CANAL AND TUNNEL Rovutr. 


or a total cost of the tunnel of $89,106,124, and the 
aggregate cost of the completed canal of $136,020,- 
704. 

The nature of the material, through which the 
tunnel will be built, is of so durable a character, 
composed principally of trap and granite that it 
would seem that no provision for lining should be 
considered. I have made this contingent estimate 
in order to give as nearly as possible any expense 
that might occur in its construction. 

Col. Geo. M. Totten, of Panama railroad fame, 
who has made his home on the Isthmus for 30 
years, and the subject of a ship-canal between the 
two oceans a study, is well qualified to judge of 
the feasibility of De Lesseps’ or other plans that 
have been brought to public notice. He saysin his 
interview with the representative of the New York 
Herald that ‘‘ the San Blas route is the most feas- 
ible known sea-level route. The Bayano River, 
which has been considered a favorable feature of 
this route, if it is found advisable to avoid 
upon more thorough investigation into its 
character, an independent canal may besubstituted 
for the seven (10) miles of its bed, which it has 
been proposed to occupy as part of the canal. 

* The Tiati-Tolo route of Lieut. Wyse is not so 
favorable. It requires a mile more of tunnel than 
the San Blas route, and has to contend with the 
Tupisa and formidable Chuqunaque rivers, which 
give an impracticable or unsafe character to its 
usefulness, if not to its construction.” 

It would seem that the turbulent Chagres River 


Of the distance between the outlet of the lake at 
San Carlos and the harbor of San Juan (119,% 
miles), the first 90,49, miles is to be made naviga- 
ble by excavation in the bed of the San Juan River, 
and by the construction of dams to be passed by 
means of locks and short canals. Of the whole 


fall, 6259, feet occurs on that portion to be im- 


proved by dams, on which there are located eight | 


locks; the remaining 46,3, feet on the inland por- 
tion of the canal, on which there are to be six 
locks, making on the Atlantic side of the summit 
| or lake 14 locks with a total fall of 108,7,', feet. 


| The estimate provides for a bottom width of 150) 


feet at all the cuts through the 12 bars in the river, 
| and ranging in depth from 10 to 141 feet. 

| The prism of canal is proposed to be 150 feet at 
| the water surface, and 26 feet in depth; locks 
| 400 feet long, and 70 feet width of chamber. 

It was estimated, ‘‘ that 105,130 cubic feet of 
| water per minute would be drawn from the lake 
| during the dryest portions of the seasons, to sustain 

navigation and give full employ to the locks.” 
| Lake Nicaragua has an extreme length of 110 
miles, and a width of 35 miles. Lake Managua 
| has an area of 525 square miles, and has a fall into 
'Lake Nicaragua through the river Panaloyaof 
| 28’ 8”. The total fall of rain in 1850 was 101% 
inches. 

From the above facts, taken from the official re- 
port, I am forced to conclude that there exist grave 
objections to this route. A canal located on a tur- 
bulent and uncontrollable stream, with bold and 


would have the same effect on De Lesseps’ Panama | cenfined banks, would render unsafe all structures 
line during the rainy season as that mentioned by | built upon it, and make impracticable navigation 
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upon its waters. The 14 lecks proposed between 
the lake and the Gulf (the cost of which could not 
be less than $7,000,000) would be in constant dan- 
ger of being carried away, thereby interrupting 
navigation for no definite period: and vessels 
already on the passage, if not damaged or destroyed 
would be detained beyond a time necessary to go 
around Cape Horn. 

The important item of maintenance of the canal 
would be in proportion to its length and number 
of structures. 

The description of the San Blas line is referred 
to for a comparison in this one item alone. 

On the latter line there would be no danger from 
floods, and the maintenance of its structures, and 
prism would be insignificant when compared with 
those of Nicaragua, The time occupied in tran- 
sit is another important item in commercial ex- 
pense. By the Nicaragua route not less than six 
days would be consumed in the passage, while by 
the San Blas route as many hours would suffice to 
pass from ocean to ocean.* 


PANAMA ROUTE. 

The proposed canal is to extend from Aspinwall 
to Panama,a distance of nearly 48 miles. The 
plan adopted by the Paris Congress is a tide-water 
level canal, with a tunnel 3°; miles in length, at a 
cost of $160.000,000. The disadvantages of this 
route, either with or without locks, are: The poor 
harbor at Aspinwall, the security of which would 
be a source of large expense: the disposition of the 
waters of Chagres River and tributaries, and the 
construction of two miles of channel from its de- 
bouchment into the Bay of Panama to the depth 
of 26 feet of water. 

The exactness of the estimated cost can be ques- 
tioned, as no surveys on this plan have been made. 
The most important objection would seem to be 
in the general topographical features of the coun- 
try through which it is proposed to construct the 
canal. Sir John Hawkshaw, the celebrated Eng- 
lish engineer, is of the opinion that if a canal on 
this route at sea-level was constructed, it would be 
the ultimate drain of a very large territory lying 
between Panama.and Aspinwall, and that the sur- 
face drainage would be so great that the cross sec- 
tion of the canal proposed by Lieut. Wyse would 
be insufficient. He believes, with Col. Totten, that 
the only practicable sea-level route is the San Blas 
line, where these objections do not exist. 

The time when the best route for the interoce- 
anic canal can be definitely determined will be 
after another and more elaborate survey shall be 
made of this shortest route via Bayano River and 
| Gulf of San Blas. 

The decision, eventually, will, no doubt, rest 
with a congress assembled in an American city, 
| and consisting, for the most part, of American en- 
gineers. Very respectfully yours, 

C, A. SWEET. 

SYRACUSE, Sept. 5, 1879. 

- > ++ ++ 

A packing for the joints of steam pipes and like 
connections, consisting chiefly of india-rubber, 
| plumbago and iron filings, has recently been intro- 

duced. It is applied in a semi-fluid state, soon 
vulcanizes or hardens by the heat, and, being 
metallic, is unaffected by oils. When vulcanized, 
| its surfaces may be joined by using naptha as a 
solvent. Jt can be put between undressed sur- 


faces, thus, in many cases, fitting is rendered un- 
_ hecessary. 


--- > -- oe 


The steamship Arizona, which arrived at New 
York from Liverpool Sunday evening, is proving 
herself a remarkable vessel for speed. She has 
already made the two fastest passages on record, 
and her last trip was made in 7 days, 16 hours and 
'25 minutes. She has now made five passages, the 
slowest of which was in 8 days, 4 hours and 52 
minutes. Her fastest time was during her last 
voyage to Queenstown, which occupied but 7 days, 
8 hours and 8 minutes. Her fastest two voyages 
were accomplished in 7 days, 11 hours, 32 minutes, 
and 7 days, 8 hours, 58 minutes, 


* To pass the Nicaragua route would require seventy hours, 
while by the San Blas route ten hours would suffice to pass 
the largest ship—in each case goirg at the rate of three miles 

| pet hour.—Ep. or Ena. News. 
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A PRACTICAL TREATISE 


STEAM ENGINE. 


ARTHUR RIGG, M. E., Lonpon, Enc. 


With Additions, shouing Lastest and Best American 
Practice. 


CHAPTER L. 
SYSTEMS OF MEASUREMENT. 

In entering upon the subject of the steam-engine 
it is well to bestow some consideration upon the 
different measurements which are required in its 
constructive dimensions, or for the calculations 
necessary in designing the relative proportions of 
its parts. These measurements are based upon 
certain units; for example, the units of tem- 
perature, also the units of mass or weight. 
the latter, combined with the units of time and 
space, our conceptions of power are derived, and 
by the aid of these all calculations of the econ- 
omical use of steam are made. We shall, there- 
fore. proceed to consider these units, and the 
results to be obtained by them. ‘ 

Measurement of Length.—Recognized units for 
measurement have been in existence among all 
nations, barbarous or civilized; and at the present 
time the foot and metre, with their multiples and 
divisions, are the only two which are generally 
used for machinery. 1e foot and the inch are 
employed in England and America, the two chief 
mechanical nations, and for practical use they are 
the most convenient in every way for engineering 
constructions. 

Accuracy of measurement is essential in the con- 
struction of machinery, and involves the use of 
certain standards or limits of length, about which 
great difference of opinion still exists, although 
they have latterly been much discussed. In con- 
sidering the metrical system it must be remem- 





bered that the system is quite apart from the) 


employment of decimal divisions, which may be 


used or neglected, whatever standard is adopted ; | 


but it is so frequently advanced as a marked 
characteristic of the metric or French system, 
that we are apt to lose sight of the fact that the 
subdivisions of any unit of measurement have 
nothing whatever to do with the unit itself, nor 
can they have any influence upon its suitability, 
and the question, so far as it concerns engineers. 
is really narrowed to a discussion on the French 
system of metres, and the English system of feet 
and inches. 

The metre professes to be one ten millionth part 
of the quadrant of the meridian, passing through 
France from Dunkirk to Formentera, which at the 


outset debars it from being considered as a univer- | 


sal standard, and leaves it an exclusively French 
measurement, and its scientific derivation is 


practically ignored, for the metre is actually re- | 


ferred to the length of a platinum rod e by 
Borda, when measured at the temperature of 
melting ice. 

Even the measurement of this standard is in- 
correct, according to Sir John Herschel, by the 
rhe part of an inch in a metre’s length, so that 
the standard is not exact, and can be referred only 
to a pattern a in Paris, and recoverable by the 
use of a pendulum in the same way as any other 
standard. 

So far, then, from being an accurate division of 
the earth's surface, the metre is really no accurate 
measurement of anything, and such merits as it 
may possess finally rest upon convenience for 
— use as compared with the yard, foot, or 
inch. 

These, our own English measures, have come 


down from remote antiquity, and the first begin- | 


ning is found in the average dimensions of the 
human figure, and in subdivisions, convenient 
for a mere practical existence. 

A standard yard constructed in 1760 was destroy- 


ed by the burning of the Houses of Parliament in | 


1834, and the Act of Parliament, 18 and 19 Victoria, 


c. 72, 30th July, 1855, settles ‘‘that the straight | 


line or distance between the centres of the trans- 
verse lines in the two gold plugs in the bronze bar 
deposited in the office of the Exchequer shall be 
the genuine standard yard at 62° Fahrenheit, and 


if lost shall be replaced = copies;” and that the | 


present standard shall 36 inches, and that 
39. 13929 of such inches shall be the length of a pen- 
dulum vibrating seconds in London. 
remarked that this figure is near enough to the 
French metre to have been called one, had not the 
crotchet of decimilation been too strong for so 
simple a measurement; and the French metre is 
equal, according to the measurements of the 
French Academy, to 39.3827 inches; of Captain 
Kater (English) 39.37079 inches; of Mr. Hassler 
(U. S. Coast Survey), 39.8802 inches. Doubts have 
been thrown upon the correctness of all these 
measurements. 

English measures are employed more extensively 
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than any others in the world, in America, India, | expressing diameters in inches, and corresponding 
Russia, and other countries; while English machin- | areas in square inches or square feet. 

ery iseverywhere. For no light reasons, therefore,| The expression “ circular inches” simply means 
should we be expected to change them for sup-| the diameter in inches squared, and but for the 
posed theoretical perfection. If, indeed, mere fact that we have become habituated to the square 
theory is worthy of consideration, then an im- jnch in practice, the circular inch would be less 
perceptible alteration in an inch would make it | troublesome than the square inch for many cal- 
the sooshaoos Of the earth's polar diameter, a culations. The constant reduction of circular areas 


From | 


It may be! 


theoretically perfect measure far beyond anything 
which the metre can ever claim to be. Such a 
change would have no practical advantage except 
srhaps in making one cubic foot of water exactly, 
instead of as now nearly. 1000 ounces. 
But, having our own well-known standards, it 
is unquestionably advantageous to use decimal 


divisions for some purposes of calculation, while | 


the existing duodecimal arrangement possesses 
may advantages for practical use. 

1¢ division of a fovt into 12 inches enables 
various fractional parts, such as }, }, }, 4, 3, 
j. to be made by the use of whole numbers, and 
in this respect it is far more convenient than 
having the foot divided into ten , which will 
only give } and | in the whole divisions, without 
the use of decimals or fractions. 

So far asthe inch is concerned, it is always di- 
vided into several proportions, including tenths, 
on any good rule, and we use those most preferred, 
so that it possesses all the advantages of the decimal 
system with others peculiarly its own. 

The foot and the inch, then, will be used 
_throughout this work, not necessarily tothe ex- 

clusion of French measures, but for the reasons 
already given, and for the sake of a desirable uni- 
formity. 

Measurement of Surfaces.—The dimensions em- 
ployed for areas of surfaces naturally follow from 


a length of the side of a square measured in linear | 


feet and inches, and this brings us at once to 
ee feet and square inches for surfaces or figures 
of two dimensions. 

Circles are greatly employed in the forms of 
machines, because turning is the cheapest and 
easiest class of machine work ; boring a cylinder 
and turning a piston, for example, give great 


| facilities for fitting the two together ina cheap. 


) and ready manner. All calculations as to the horse - 
| power of an engine or the strength of its parts in- 
| volve a knowledge of the areas of circles, and these 
| areas are equal to the diameter squared, multi- 
plied by .7854. 
| Areas of circles, in relation to their diameters, 
are given in most engineering works of reference, 
| the surface being expressed in terms of the square 
| of the unit of length. This is convenient enough 
| where, for instance, the diameter of a piston is 
| given in inches, and the pressure per square inch 
| is known, and it is required to find the whole press- 
ure; but where it is required to ascertain the 
volume of steam, with a certain piston velocity, it 
is then extremely convenient to Sow the area in 
square feet, when the diameter is known in inches. 


| 
| 


TABLE I. 
DIAMETERS OF CIRCLES IN INCHES, WITH ARFAS IN SQUARE 
| INCHES AND SQUARE FEET. 
1 ——______—_____ 









































| 1! 
‘ : AREA. a. AREA. as. AREA. 
3s sé 38 
ES \- Be gS x |) 2] man re 
ge. : aa | REA 
ian Sq. ins. Sq. ft. &|Sq.ins. Sq. ft. |5 \Sq-ins.|Sq. ft. 
— | 
Dit hee a aS cea wo | exerts] | enemas etnemmnnenitineth 6 emai 
cae .7854 .0054 35] 962.1) 6.681 | 69/3739.3/25 967 
2; 3.141 0218) 36/1017.9 7.069| 70)/3848.5/26.725 
| 8, 7.068 10491  37|1075.2 7.467| 7113959.2'27.494 
4 12.56 .0873 38) 1134.1 7.876 | 72/4071 .5'28.274 
| 5 19.63 :1364 39/1194.6 a) 73)4185..4 (29.065 
| 6 28°27 | .1963 40|1256.6 8.727|| 74/4300.9|29.867 
| 7 88°48 .2673 41|1320.3 9.168 75/4417.9'30.680 
8 50°26 3491 42/1385.4) 9.621|| 76/4536.5 31.503 
| 9 63°61 | 14418 43/1452.2 10.085) 77/4656 .6,32.338 
| 10 78:54 5454 44/1520.5 10.559) 78/4778 .4'33.183 
| 11 95.03  .6600) 45 500.4 11.045) 79|4901.7/34.039 
| 12 113°0 ‘7854 46/1661.9 11.541) 80/5026.6)34.907 
13. 132-7 9218 47'1734.912.048)| 81/5153.0/35.785 
14 153-9 1.069  48/1809.6 12.566)| 82/5281.9/36.674 
15 176-7 1.227 | 49/1885.7 13.095)| 83/5410.9137.574 
16 201.0 1.396 50/1963.5 13.635|| 84/5541.8/38.485 
17 226.9 1.578 51 :2042.8 14.186)| 85)5674.5)30.406 
18 254.4 1.767 52 2183.7 14.748 | 86/5808 .8'40.339 
19, 283.5 1.969 53:2206.2/15.321|| 87|5944_7/41.283 
20 314.1 2.182  542290.2 15.904) 88 6082.1/42.237 
21 346.3 2.405 55 2375.816.499) &9 6221.2/43.202 
22 380.1 2.640 56 2463.017.104) 90 6361.7/44.179 
23 415.4 2.885 572551.817.721)) 91 6503.9/45.165 
24 452.3 3.142 | 582642.118.348| 92.6647.6/46.164 
25 490.8 3.409 , 592734.u 18.986, 93 6792.9!47.173 
26 530.9 3.687 60 2827.4 19.635) 94 6939.8/48.193 
27 572.5 3.976 61:2922.5 20. 95 7088 2/49 224 
} 2 615.7 4.2/6  62,3019.1 20.986, 96 7238.2|50.266 
29 660.5 4.587  63/3117.3 21.648) 97 7389.8/51.318 
30 706.8 4.909 64/3217.022.340) 98 :7543.0/52.382 
i | 
| $1) 754. 5.241  65/3318.3 23.044) 99 7697.7/53.456 
32 804.2 5.585 | 663421.2.23.758) 100 7854.0/54.542 
33 855.3 5.940 67/3525_724.484 ; 
34 907.9 6.305 | 68) 3631.7 25.220 
j ese i 
i 
' For this and analogous cases a table is here given 


| into square areas involves an amount of labor which 
is inconvenient without tables ot reference. And 
| whenever comparisons of circles are concerned, as 
for examples in proportioning the cylinders of com- 
/pound engines, circular areas are better for use 
than square, and they give ratios which are ac- 
| curate without the use of decimals. 

Capacity.—As the unit of length squared be- 
comes the unit for surface area, so the same length 
| cubed is the unit for capacity. Cubic inches are 
| generally used to express volumes of water, while 
|cubic feet are a convenient expression for steam, 
|The imperial gallon is also convenient for occa- 
| sional use, and it contains 277.25 cubic inches or 
'.16 cubic foot, and weighs exactly 10 Ibs. of dis- 
| tilled water at 32° Fahr. ; 
| Ata pressure of 141bs. on the square inch, steam 
occupies 1720 times the volume of the water pro- 
ducing it, or very nearly the exact number of 
‘cubic inches in one cubic foot. This accidentally 
/convenient proportion in our system of weights 
| and measures, is one of much use to engineers in 
| approximate calculations, such as are occasionally 
| required, for it is only necessary to consider a cubic 
| inch of water as producing a cubic foot of steam 
| at the atmospheric pressure. , 

A cubic inch of water becomes half a cubic foot 
of steam at double the atmospheric pressure, and 
so on in like ratios. ; 

Weight.—The weights employed for mechanical 
| purposes are tons, 2,240 Ibs. each; hundredweights 

(cwts.), 112 Ibs. each; quarters (qrs.), 28 Ibs.; and 
| pounds (Ibs.); the first tons, and the last, pounds, 
loten taken as convenient units. The pound, 
| avoirdupois, contains 16 ounces, and 2.2 Ibs. are 
| equal to 1 kilogramme. 
| Pressure.—All steam pressures in this country 

are stated in pounds on the square inch, but how- 
| ever ape, they should always be measured 
from a base line of no pressure, found at an 
average of 14.7 lbs. on the square inch below that 
of our atmosphere at the sea level. Variations in 
this pressure are constantly taking place, so that 
| for accurate comparison of the tota! pressure in 
two different condensing engines, it is necessary 
| to know the height of a barometric column from 
| which the amount of pressure can be deduced, for 
every vertical inch of mercury is equal to .489 lb., 
or nearly 14 lb., pressure on the square inch. 

The term ‘ Vacuum” sometimes employed to 
denote pressure below the atmosphere, if not prop- 
erly construed, is misleading and somewhat in- 
accurate, for atmospheric pressure is, so to speak, 
an accidental amount varying incessantly, and 
determined to some extent by the elevation and 
situation of a place. Consequently, it cannot form 
a universal standard for comparison, and all cal- 
culations on such subjects as the expansion of 
steam, require to be reduced to a fixed starting 
point, which must of necessity be the line of no 

ressure. Still “ Vacuum” is a useful term, and 
its employment is convenient. 
| Tem tures.—The scale of themometrical 
| divisions almost universally employed in England 

is Fahrenheit’s, and though this scale may be said 
to have neither reasonable beginning nor ending, 
| yet its 180 divisions are more convenient than the 

100 of the centigrade thermometer, and, as its 

divisions always indicate equivalent temperatures, 
they are as good as any others, thus avoiding the 
use of unnecessary decimals. 

For calculations involving quantity of heat, 
thermometrical temperatures are of no value, 
without a knowledge of the capacity of heat any 
body possesses. The quantity of heat required to 
raise various bodies to any given temperature, 

| differs considerably. Water, as possessing the 

largest ‘‘specific” heat of any known sub- 
stance, has been universally accepted as a standard, 
and the unit for the quantity of heat is that amount 
which will raise 1 lb. of water 1° Fahr. from a 
temperature of 32° Fahr. To be strictly accurate, 
the water should be distilled and the lower tem- 
perature uniform, in any series of experiments, 
for the amount of heat.to raise water 1° varies 
very slightly at different temperatures. 











CHAPTER II. 
MATTER, FORCE AND MOTION. 


The laws governing matter in its various forms’ 
and motions, have an important bearing on sub- 
jects directly connected with steam engines, and 

hese laws ae i @ set forth, that they may 
y inve requiring 

will made in the 

following explanations to render them clear and 


i 
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and Motion.—Rest and Motion are relative 
terms, and, so far as we are acquainted w ith matter, 
of absolute rest there is none, and motion is uni- 
versal. Yet if we fora moment imagine a bod 
alone in infinite space, these terms lose all siguift- 
cation and are identical in meaning, for then all 
motion ceases and yet there is no rest. ; 
All our immediate surroundings 
earth’s complex movements, roun 


ke of the 
its own axis, | 
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pressure acts upon it. 
| This is represented by fig. 2, where seconds are 
Fia. 2. 

01234567 


round the sun, and further still with the unknown | 


direction in which our whole planetary system is 
traveling. These movements will continue for 


all time, and cannot change, either in direction or. 


velocity, without the application of ‘‘ force.” 

An everyday illustration of relative rest and 
motion may seen in a locomotive engine at 
work. To the driver of such an engine most of 
the parts are relatively at rest, while some, as the 
wheels, have a uniform rotary motion, and others, 
as the piston, alternate between what he would 
call rest and motion. A spectator on the ground, 
on the contrary, sees all in motion, but if he 
examines more closely, he finds that all those parts 
the driver calls at rest partake of uniform hori- 
zontal motion, while the piston, being horizontal, 
or nearly so, ,0es sometimes faster and sometimes 
slower than the engine itself. The periphery of 
any wheel has another peculiarity, for that part 
momentarily in contact with the rail is actually at 
rest, but makes up for such lost time by teevelite 
forward, at double the mean horizontal velocity, 
when it arrives at the top. 

In this illustration velocity is uniform in such 
parts as the boiler, for these pass through equal 
spaces in equal intervals of time, and it is variable 
in the piston and driving wheels, for these do not 
pass through equal spaces in successive short in- 
tervals of time. 

The motion of a body is expressed in terms of 
space and time, the former being generally meas- 


ured in feet. for mechanical calculations, and the | 


latter in seconds. These two combined are velocity, 


or the number of feet passed through in a given 
number of seconds; this is taken as a 


ed as a rate in the case of variable velocity, 
arate which would be retained. provided the im- 
pelling or retarding force were removed. 


For more convenient investi ation of these sub- | 
Those generally | 


jects certain symbols are useful. 
adopted are as follows: 


S=8 passed through in feet. 
T = Time in seconds. 
V = Velocity, or space divided by time; that is, 


space passed through in one second. 
A = Acceleration, the increment of velocity 
added in successive seconds. 
W= Weight of body in pounds. 
q, = Gravity. 
= Force. 
With uniform velocity, the s traversed by 
any meving body is equal to the number of feet 
ed over in one second, multiplied by the num- 
r of seconds under notice, thus— 


S=VT. [1] 


An illustration of uniform velocity is given in | 


fig. 1, where the figures indicate seconds, and the 


Fig. 1. 
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spaces between letters feet, to any desired scale. 
At a uniform velocity of 6 feet per second, for ex- 
ample, corresponding with line f, a body will have 
moved th 80 feet at the end of 5 seconds, or 
42 feet at the end of 7 seconds, and these figures 
correspond with the number of quadrangular 
spaces in fig. 1, contained within the lines from 
to 5, or from f to 7, respectively. The area of 
diagram thus represents spaces passed through in 
any given number of seconds, and at any desired 
rate of motion a second. 

Absolutely uniform velocity does not come 
under the notice of a mechanical engineer, but 
near! 
wheel, 


uniform velocity occurs in an engine fly- 
for example, 

‘ariable Velocity with Uniform Acceleration.— 
When a body starts from rest under the influence 
of uniform attraction or pressure, it acquires a 
regularly increasing velocity, depending upon the 


t nds; lute where | 
uniform velocity is unde~ consideration, but is | 


indicated by figures, and velocity by letters, as 
| before. Commencing at rest, indicated by 0, a 
| body moves under the influence of constant press- 


jure, and acquires, at the end of one second, a: 


a indicated by 1 a, and at the end of every 
| succeeding second an additional velocity of the 
| same amount is given to it. until the impelling 
| force is withdrawn. 

| This is supposed in the present example to occur 
| at the end of five seconds, where the velocity is 
| measured by 5 e, five times the velocity at the end 
of the first second, 1.a, or say 50 feet a second, 
| where 1 a = 10 feet, and with this velocity the 
| body will continue moving until acted upon by 
| some new impelling or retarding force. 

Space passed through is represented by the area 
| of the —_ 05e, and, by a well-known prop- 
| erty of this figure, its area is equal to the base 0 5, 
| multiplied by half the perpendicular height 5 e; 
_ the former of these lengths represents time, while 
| the latter is used to indicate the terminal velocity 

with which the body is moving at the end of the 

specified time; and thus, the mean velocity with 
which a body moves under the influence of a uni- 
formly accelerating force, is equal to half of the 
extreme velocity, or , 
V 

Mean velocity = —. 


6 


2] 


The total space passed through is equivalent to 
the number of seconds under consideration, multi- 
plied by the mean velocity as expressed by the 
| equation— ~ 
Bia? ..... [3] 

2 

| —V in this instance standing for terminal velocity. 
Knowing any regular acceleration A, and time 
| T, the terminal velocity is made up from the 
acceleration in a second multiplied by the time, or 


V=TXA. [4] 


Hence this value of V may be substituted in the 
| previous equation, and so 


TMA Tx A 


a Ss 
2 2 OI 


and this indicates that for unequal times, spaces 

through vary as the squares of these times. 

It has been seen already that terminal velocity;is 
made up of time multiplied by acceleration 
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V2T7A, 
¥ 
so that T=—; [6] 
A 
and this value may be substituted in the equation 
V 
S=Tx—; 
2 
V3 -. 
thus S=—-xX-=— [7] 
Aug 9: 94 
V=2AS, [8] 
v=/7 248. [9] 
This indicates that with unequal terminal veloci- 
ties, spaces passed over are related to each other in 
rtion to the squares of these velocities. 


Pre - 

Irregularly Variable.—In the case of 
scammed variable velocity, the force acting upon 
a body is not always constant, but may increase or 
diminish. To ascertain the laws regulating such 
movements, or the forces involved, differential cal- 
culus methods are employed, and these consist in 
a sub-division of any desired period of time or 
8 , into such that during each of 

em, accelerated velocity may, without sensible 
error, be taken as uniform velocity. 

Taking the case of a body moving with an ir- 
regularly increasing velocity, the space over 


by fig. 3, where from O the 


|horontal line i 
horizon’ 


tal line is divided into seconds, as in the 


revious figures, and 1 a ts velocity at the 
a of one second, 2 b a eanl of two seconds, 
and soon. Here the variations in velocity added 
at each seoond are denoted by vertical 





spaces be- 
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easily segrinendes. without resorting to unneces- | number of seconds during which the attraction or tween the horizontal dotted lines of unequal dis- 
mat ical formulz. : 


tance apart. 

In order to calculate the whole space passe! 
through, it is necessary to consider O a, a t and 
'so on, as divided into very short straight lines, 
which can be done without appreciable error. 
Then by taking the mean velocity of each separate 
space, adding these together, and dividing by the 


Fia. 3. 





number of spaces, an average or general mean 
velocity can be obtained. which, when multiplied 
into the whole time, gives a space corresponding, 
as in the former cases, to the area enclosed between 
the base and a curved line, whose ordinates are the 
velocities at any desired position. 

To render all these equations practically useful, 
it is only necessary to substitute a known 
value for the acceleration A, and this is de- 
duced from the only example of a constant and 
uniform accelerating force with which we have 
any acquaintance, namely, gravity. By experi- 
ment and calculation, this force is found to give a 
velocity varying in differeut parts of the earth, but 
taken as 32.2 feet a second in England, and uni- 
versally known by the symbol g. 

This is the terminal velocity of a falling body, 
after a force equal to its own weight has been act- 
ing upon it for one second, and, according to equa- 
tion [2], the mean velocity will be half of this, or 
16.1 feet, which is the actual space passed through. 

| The weight of a body produces a terminal velocity 
of 32.2 feet a second in England, but has not the 
same effect elsewhere, for the weight alters in 
different latitudes. The decrease in weight of a 
body of 7,000 Ibs. removed from London to the 
Equator would be about 22 Ibs., according to cal- 
culations made by Sir John Herschel, so that the 
alteration in vel~city at the earth’s surface due to 
differing weights, is not of sufficient importance 
to be noticed in mechanical calculations. More- 
over, the resistance of air reduces the real veloc- 
ity of falling bodies to the extent of about ,}, foot 
a second for shot, but the usual practice of accept- 
~—— velocity of 32.2 feet is sufficiently accurate. 
as this value instead of A, in the equa- 
tions Nos. [5] and [9] for bodies under the influence 
| of gravity— 


g 
S=—Px-, [10] 
2 


and 
v= 298. (11) 
Let it be required, for example, to ascertain the 
| space through which a body falls during four sec- 
onds by the unaffected action of gravity. 


| 


82.2 
S=4 x —-— = 16 Xx 16.1 = 257.6 feet. 
2 


| Again, let a body have fallen through a space of 
| 100 feet the terminal velocity 

lyv=# 2 x 82.2 x 10 = By 100 = 80 feet a 
| second. 

| The following table gives velocities in feet and 
| seconds, with corr nding spaces or heights 
| through which a body must fall to acquire those 
| velocities. 

The height is found by squaring the. velocity and 
| dividing by 64.4, and the velocity is 8.025 times 
| the square root of the height. 

} —_—_———_Sre- 2 oo 
| IMPROVEMENT OF THE GREAT 
| A work of great interest to Western Virginia is 
| being carried on by the General Government in 
| the improvement of the Great Kanawha. 
| The plan was proposed by Col. Wm. P. Craig- 
|hill, United States Engineer, in 1875, and was 
| shortly afterward approved by a board of United 
| States engineers, of which Gen. H. G. Wright. the 
| present Chief of Engineers, was president. It is 
| now being carried out by Colonel Craighill, Lieu- 
| tenant Thomas Turtle, Corps of Engineers, having 
| immediate charge of the work. As the plan of 
|improvement from the mouth of Paint Creek to 
| the Ohio is new in this country. and, so far as | 
'am informed, has been used only in France and 
: Belgium, a brief description may be interesting to 
| your readers. : 
From the falls of Kanawha to the Ohio is 94.2 
miles, and the fall in this distance is 108 feet, 


KANAWHA. 
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From the Falls to mouth of Paint Creek the rate of | 


fall is 31g feet to the mile; thence to Charleston 
the rate is 115 feet; and thence to the Ohio, 0.8 foot 
per mile. At low water in 1875 the channel 
through Elk Shoal, which is just below Charleston, 
had but 115 feet depth of water, and there was no 
navigation above Brownstown, about ten miles 
above. This is not an infrequent occurrence, al- 
though for about half the year the river is navigable 
for some distance above Brownstown for” boats of 
six-foot draught. 

The object of the aera is to maintain a 
navigation of this depth, the year round, from the 
Falls tothe Ohio. This is to be accomplished by a 
system of locks and dams, 11 in number. The lifts 
vary from 7 to 9.64 feet on the lower part of the 
river to 12 feeton the upper part. 

The first three dams below the Falls will be per- 
manent, such as have been built hitherto in this 
country; the remaining ones will be movable, and 
can be thrown down and out of the way whenever 
there is sufficient water to maintain the six-foot 
navigation without them; which, ordinarily, is 
about one-half the year. 


The locks will be uniform in size, except as to’ 


lift—8300 feet long by 50 feet wide in thé clear; 
sufficient to pass four coal-barges, or three coal- 
barges and a steam-tug. 

The movable dams are to have a navigable pass 
through them 250 feet in width, where the dam can 
be thrown down and lie below the present bed of the 
river. The remainder of the dam, from 210 to 290 
feet, according to locality, can be thrown down 
for from 5 to 8 feet in depth; and this part will be 
used to give free vent to floods, and to regulate, as 
desired, the amount of flow through the navigable 

xISS. 
' The foundation of the dam at the navigable pass 
is a mass of stone, timber and concrete, about 50 
feet wide, securely bolted down to the bed-rock, 
its highest point being at least 2 feet below ex- 
treme low water. The foundation of the remain- 
der is cut stone masonry carried up to from 5 to 8 
feet of the crest, according to locality. The 
dam itself 1s composed of wooden wickets, which 
in the navigable pass are 3 feet % inches wide by 
13 feet high, and in the remainder of the dam from 
5 to 8 feet bigh, according to location. 

These wickets are at their centres hinged to and 
supported by a wrought-iron horse, formed. of an 
upper and lower shaft joined by two uprights. 
which is about 6 feet high, ard stands nearly ver- 
tical on the foundation. 

This horse can move down stream from the ver- 
tical by turning on the bottom shaft. It cannot be 
moved up stream much beyond the vertical, as it 
then comes in contact with a mass of masonry and 
timber 18 inches high and 30 inches thick, and 
against the up-streai side of this wall the lower 
ends of the wickets rest. Thus the wickets have a 
slope forward of about 5 feet in their total height. 
To maintain in place the wickets when raised, 
with their supporting horses, there are wrought- 
iron props from 121, to 14 feet long, which are 
hinged to the top of the horses and abut against 
iron blocks which are bolted to the foundation 
below. These props when doing duty are at an 
angle of 37° with the horizon. 

The wickets supported by the iron-work form 
the movable dam, and as each wicket forms about 
4 feet of the length of the dam, it requires about 
62 of them to close the navigable pass. The wick- 
ets in the remaining portion of the dam vary in 
number with the location, and their widths vary 
with their lengths. There is a space of about 4 
inches between the wickets left for freedom of 
movement which may be closed at very low stages 
of water by thick wooden strips laid on or other- 
wise, but ordinarily the water will flow through 
these spaces. - 


TO REMOVE THE DAM. 


The blocks which support the feet of the props 
are about 9 feet long by 18 inches wide, but only 
one-half the up-stream end is of a thickness suf- 
ficient to hold the prop. The other portion of the 
block is a groove disougth which the end of the 
prop may slip when it is tripped, or moved hori- 
nontally; and by a very simple arrangement, 
which is worked trom the shore end of the dam, 
the iron-work can be eee and allow both iron- 
work and wickets to fall down stream—down to 
the foundation, where all will remain secure from 
damage until they are wanted to restore naviga- 
tion. 

TO RAISE THE DAM. 


This will be done from a movable bridge. There 
will be iron frames or trestles about 8 feet apart. 
and rising 245 to 234 feet above the crest of the dam, 
4 feet wide on top and 12 feet at bottom, on which 
will rest a movable foot-bridge. perhaps 20 feet 
from the crest of the dam up stream. From the 
top of each iron trestle a stout chain will run to 
each pair of wickets, and by means of a winch 
traveling on the bridge and these chains, each 
wicket, with its supporting iron-work attached, 
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can be successively drawn up into place. The prop, 
which was tripped, to let down the dam, on aad 
raised to place, runs in a groove parallel to that be- 
fore mentioned, which rises ually to the top 
of the block, and when the wicket is fully up to 
theend of the prop drops into its 
end of the block and remains there until it is 
again tripped to let dowr. the dam. The foot- 
bridge remains in place while the dam is up; the 
trestles supporting it are hinged to the seundation, 
permitting them to fall across the current or in the 
direction of the length of thedam. When the 
bridge is removed, as it must be while the dam is 
open, the trestles are thrown down, the outer one 
first, the others in succession, and remain, the top 
of one resting about nine feet of its length on its 


outer neighbor, in a recess in the foundation, en- | 
tirely protected from injury. The chains connecting | 


the trestles with the wickets fall with them. When 


needed, the trestles are raised one after another, | 


the first from the shore end of the dam, the others 
in succession, 

The lowering of the dam is performed very rap- 
idly. It takes ten minutes on the yoy Seine to 
raise a wicket where they are ten feet high and 
raised from a boat; those on the Kanawha will be 


_— against the | 
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MECHANICAL ENGINEERING. 
Tuesday, the 5th of this month, Napier & Sons, 
| of Glasgow, te their first Pacific steamship, 
which is built of steel. The dimensions are 320 feet 
long, 40 feet wide and 27 feet 6 inches deep. This 
vessel is described as of a peculiar and special de- 
sign, the main deck being open all round and 
clear of deck-houses, for the purpose of ing 
cattle, fruit, etc., from one point to another along 
the west coast of South America. Above this deck, 
carried on iron pillars, is another deck, on which 
are placed a row of cabins the whole length of the 
ship. There will be accommodations for 100 pas- 
sengers, and this steamer will be fitted with com- 
pound engines of 2,000 horse-power. 


For years the cinder from puddling and heating 
furnaces were regarjed as valueless, and its dis- 
position was in many cases a very heavy item of 
expense. Around every old rolling-mill are huge 
| piles of this material, amounting in some cases to 
'thousands of tons, that have m regarded as 
| worthless, and in many instances extension of 
| works have been made upon foundations of this 
| cinder. Within a few years, however, it has 
become very valuable, especially in the West, as a 


| 
| 


manuceuvred from a bridge and more rapidly. The | mixture in blast furnaces with rich Lake Superior 
telegraph will be of important service in connec- ores. It nearly always contains over fifty per cent. 
tion with these manceuvres by giving ample notice | of metallic iron and is a better material than a 
of the condition of the river above several hours} great deal of the ore that is used in many blast 
in advance of the time when a serious rise would | furnaces. The old cinder banks are being quarried 


occur on the Kanawha. 
The first of these movable dams below the Falls 
is being built near Coalburg, and the second near 
Brownstown. These two, with a favorable season, 
may be entirety completed this year. The lock of 
the permanent dam at Paint Creek is in progress, 
with fair expectations of being completed this 
year; the dam itself is not yet begun. No work 
1as been done on the dams below that near 
Brownstown, as their sites are still under consider- 
ation: but the next in succession will be below 
Charleston, and the last at the mouth of the river, 
“—— across the Ohio itself, below. 
he advantages of this system are that a six-foot 
navigation will be maintained throughout the year; 
and whenever the river will support such a navi- 
gation without the dams, the navigable passes will 
be thrown open and the advantages of an open 


| and may become a mine of wealth. 


SIGNOR CHIAZZARI, of the Alta Italia Railway, 
has recently described a new apparatus for feeding 
the boilers of locomotives and other non-vondens- 

/ engines witk water heated to within a few degrees 
‘of the boiling point. The ap tus consists in 
| bringing the feed-water in a finely-divided spray 
into contact with a portion of the exhaust steam 
| during its passage through the feed-pump, and of 
jan automatic arrangement for shutting off the 
| supply from the tender the moment the regulator 
‘is closed, thus preventing the admission of cold 
| water to the boiler. Mechanically, the pump ap- 
pears to be successful, as it has worked without 
trouble since January, 1876. Economically it seems 
| to have answered, for the saving in fuel, in a trial 
of four months, is said to have been very large. 


river had bélow Paint Creek. The slope of the; ONE of the largest sugar mills in the world is 
river above Paint Creek is too great for an econ- | soon to be erecved in St. Charles Parish, Louisiana. 
omical use of the movable plan, and the fleet of | The total weight of this mill, including the engine, 
boats must at all times pass through the locks and | will be 300,000 pounds. The latter willbe of about 
longer fleets or tows made up in the river just | 300 horse-power. The rollers are to be 7 feet long 
below. ;and 40 inches in diameter, weighing each 18,000 
When this improvement is completed, shippers | pounds, or in all 54,000. The shafts are of wrought 
can park their barges at the mouth of the Kanawha, | iron, 1813 inches in diameter, and 20 inches long. 
if the Ohio is low, and be ready to take the first of |The housings, made of the best gun metal, are each 
a rise for market; a considerable advantage in| 14 feet long, with 18-inch face, and will weigh 
point of time over Pittsburgh. But the Ohio is | 54,000 pounds. It is estimated that with this ma- 
often navigable for these barges below the mouth | chinery there will be a gain of more than 30 per 
of the Kanawha when it is not so above, giving | cent. on the work of the ordinary mills. A num- 
the Kanawha operator the further advantage of a ber of single or three-roller mills and a few five- 
more frequent market and the ability to do his | roller mills have been erected in the State recently. 
work with less plant. The effect must be to enhance : 
the value of coal and salt lands in the Kanawha | 
Valley to many times the cost of these works. 
But if the improvement is successful—and there | 
is little doubt of it—it is likely that the Ohio will | 
be similarly improved, and have removed from it! §2~ We solicit and are always pleased to publish in these 
the scarcely exaggerated stigma of being dried up | columns any items of interest that may be furnished us. 
one-half the bw and frozen a = other half. | ——_____-_—__________- 
Indeed a movable dam of similar character is in AND , 
course of construction just below Pittsburgh, : Gas Weeee. 
under Colonel Merrill, United States Engineer; but || Watertown, Mass., has finally decided, by a majority 
it is not so far advanced as these two on the Kana- | Vote, to have water-works. 


wha. | The water-works at Minneapolis, Minn., 


All the work thus far done—whether in iron, | 92 578,550 gallons of water during August. 
wood or stone—is of an excellent character; and 


reflects credit on the engineer who designed it, as | 
well as the engineer in charge. The work has 
been in progress for four years, but has been de- 
layed by the failure of some contractors, due in 
part to the unfavorable condition of the river, 
which is subject to sudden and considerable floods. 

The huge coffer dams needed to inclose the foun- 
dations of | locks and dams of such magnitude are 
difticult to maintain; and each of these dams is at 
least one and a half times as long and wide as that 
needed for the ship lock at Rocketts. 

The work is now being carried on by a govern- 
ment force, and in the present favorable season is n 4 
being pushed rapidly toward completion. | that the same spirit still seems to actuate some of its sup- 

The enlargement of coal operations in the Kan- | porters. 


awha Valley must benefit the business of this city, 4 ..ording to a San Francisco the Spring Val- 
and it is our interest to have the improvement  jey Water Works supplying that city, is cheaply con- 
completed as soon as possible. Its success may structed and its service unsatisfactory. Its in 
promote the more favorable consideration of the many instances, are logs of red and the me 
entire water line to the Chesapeake in the not dis- | pipes are of reek irae coated with tum. The 
tent future. W. | water is pum from the Laguna de Merced; it is 

—Richmond (Va.) Dispatch, Sept. 8, 1879. Se ne Seema eT 


ed 
A. P. Leshure, Chief r of the Fire Department | The Trinidad (Col.}/Water-Works are to have ‘“ Iso- 
of Springfield, Mass., exhibit the nozzles recently | chronal duplex com: non-condensing pumping 
he copeniy reveremen® 
‘feet high per 24 hours. The 
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pumped 


The Passaic Rolling Mill Com , at Paterson, 
N. J., is boring a 2,500-feet-deep sdeseees well. 


In Virginia City, Nev., the water drawn from the 
| faucets has begun to look like milk. It is found that the 
| trouble is only in having thousands of air bubbles in it. 

Let it stand a minute and it becomesclear. The 
| air collects in angles of the main pipes in some way, and 
is forced into the water. 


The town of Middleboro, Mass., on the 9th inst., for the 
| third time refused to ae fy ~ ig its 
| chief vill with water, a vote of 338 to One 
| cause of this strong opposition is said to be the =. 
| manner in which the act was first obtained, and the fact 


made in that city, at the National Convention of Chief | engine and com 
Engineers to be held in Washington: is 2,000,000 gallons, 
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linders high pressure 
A to the square inch. The boilers are of steel, 48 
in diameter, 24 feet long, with four 8-inch and 


and two 10-inch flues.” The force on the building of 
the water-works has been increased. 


The Owego (N. Y.) Water-Works are being built by 
S. L. Wiley & Co., of Boston, Mass. They are vita- 
tion works, with a head of 225 feet above the main 
street of the town. The construction is now fairly un- 
der way.and a large force is at work on the dam for 
the reservoir, and another force is laying the mains in 
town at the rate of over a mile a week. Cast-iron and 
lap-weld wrought-iron pipes are used, and no size less 
than six inches is admitted. Fifty hydrants will be lo- 
eated, giving an ample protection to the town. It is 
expected to get the works in operation this fall, if the 
weather permits. E. C. Cooke is engineer for the con- 
tractors. 


The Water Extension Committee of Pittsburgh. Pa., on 
the 6th inst. awarded the contract for furmshing the 36- 
inch water-pipe to R. D. Wood & Co., of Philadelphia, 
at $27.85 per ton. The Machinery Committee offered 
the resolution that the Mechanical Engineer be instructed 
to prepare fuli specifications of work and material neces- 
sary for the completion of the engines and putting them 
in running order, the specifications to be shown to the 
Machinery Committee, which will advertise for pro- 
posals. contract for furnishing the new piston was 
awarded to Spaulding, Kemble & Co., est Point 
Foundry, N. Y., for $600. 


There is trouble again on account of the water su 
ply. The Cohoes company’s canal, from whence the 
water 1s taken, is so low that the pumps are idle a por- 
tion of the time. The reservoirs are low, and in case of 
a conflagration the supply would be insufficient. The 
feeling is strengthening that the water supply for the 
city must be taken direct from the river, with or with- 
sar the consent of the Cohoes company. and it is ex- 
— that the commission appointed by the water 

will take action tending to this end. This city 
needs a larger and better supply of water, and must 
have it atany cost.—Troy Press. 


The ponds on Long Island, which generally supply 
Brooklyn city with water, have become so low that, to 
meet the increased summer demand, the gates of the new 
sto! reservoir in Hempstead Valley were opened 
July 1, for the first time since the reservoir was filled. 
During the cold weather, omy in Jan , the con- 
sumption ran up to from 36,000,000 to 47,924,274 gal- 
lons, the last on Jan. 3. The gates of the storage reser- 
voirs were closed, Feb. 11, the water being 15.14 feet 
deep; on April 30, it was full, 19 feet deep, and con- 
tained 1,000,000,000 gallons; since, the water has run 
over the waste weirs, 3 inches deep. This reservoir was 
designed by the late Mr. James P. Kirkwood, and con- 
structed while Col. Julius W. Adams was Engineer of 
the Department of City Works. From local causes, the 
scheme met with determined opposition, and questions 
involved are still before the courts. Theplans and work 


were examined by several commissions of experts, and | 


many, whose knowledge or position enables them to 
sha’ _— —- declared that the reservoir would 
oa be enoug 

when full. 


At the meeti 
the 8th inst., r Brough submitted plans and 
specifications in detail of the proposed extension of the 
works into the lake, as called for by the City Council. 


ng of the Toronto, Ont., Water Board, on 


He expl the various features of the scheme, and 
inted out the tion of the light-house, which would 
placed upon crib at the extreme end of the pipe. 


He was more favorable toa large crib than toa small 


and receive steam at 125 | 


water to fill it, or would be swept away, | 
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President thereof concerning the water supply, etc. It 
has been placed in the hands of the Committee on Fire 
‘and Water of the City Council for consideration and ac- , 
tion by the latter body. It may be briefly summarized 
as follows: at 
1. That the capacity of the present engines is not ade 
quate to the protection of the extra-hazardous districts, 
in case of a large conflagration or the outbreak at one 

time, in different places, of two or more fires. 

_ 2. That a comparatively small increase in our pump- 
ing capacity would enable us to supply all the near sub- 
urbs, and thus extend the usefulness and revenue of the 
city works beyond the cost of the machinery required. 

3. The cost of a universe! meter system would be $2, 
000,000, and, therefore, that method of stopping waste 
of water is impracticable. 

4. The present pumping-works on the North and West 
Sides are not advantageously located so as to save ex- 
pense in operation. Pumping works, consisting of four 
engines, with a capacity of from 15,000,000 to 20,000,- 
000 gallons each per twenty-four hours, on the South | 
Branch, between Polk and Monroe streets, operated as 
the main works, with the present ones as auxiliaries, 
would be ample. 

5. That the bursting of a 3-foot main, under the pres- 
ent system of forcing water in the stand-pipes, at the 
bottom instead or the top, would instantly wreck all 
the engines in motion at the time, and thus leave the 
city helpless in case of a large fire. This can be reme- 
died by the substitution of top instead of bottom con- 
nections with the stand pipes. 

6. Between the hours of 1 and 4 a. m., the engines 
have to supply 1,250,000 gallons po hour, or at the 
rate of 30,000,000 gallons per day, being equal to half 
the entire water-supply running waste. The committee 
recommends the application of the net earnings of the 
Water Department to the cost of the improvements re- 
commended, instead of, as at the present time, buying 
bonds with those means, and also a change in the meter 
rates, which now encou waste, by charging a less 
rate for all water consumed by one consumer in excess 
of 2,000,000 gallens per annum, than if the amount 
consumed falls considerably under that figure. 


STREETS, DRAINAGE, ETC. 


The Troy Common Council is discussing the project 
of a 850,000 sewer in that city. 


Sykes & Andrews have the contract for the Nicoclet 
avenue sewer, in Minneapolis, at $4.40 per lineal foot. 


The Boston Street Commissioners have ordered Com 
mercial street widened from Eastern avenue to Charles 
River bridge. The estimated expense is $472,390, 


East Wheeling, W. Va., having an epidemic of diph 
theria, is calling for better drainage. The /nfelligencer 
of the 6th says: ‘‘We must have better drainage in 
that section of the city, or else the frightful mortality 
that has afflicted the pecple there will go on.” 


ASPHALTUM PAVEMENTS IN LoNDON.—The asphaltum 
| pavements, which were so extensively laid in London 
six years ago, have been mostly taken up in the busi- 
ness sections and wood pavements substituted. The 
greater portion of the Strand, it is said, is now laid in 
wood, and various other thuroughfares are being simi- 
larly treated, as also some of the suburban streets. A 
bed of asphaltum is at first laid and allowed to harden, 
and on this the blocks are laid; they are of hard sea- 
soned wood and are first kyanized. After being thus 
laid, coal tar is poured into all the crevices, and when 
| opened for travel the pavement bas a solid and enduring 
|appearance. It has been in use for a couple of years in 
the neighborhood of Charing Cross, and is said to be as 
| solid and perfect as when laid. The asphaltum, 
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try was built in 1807_by Silas Whitney, on the Western 
slope of Beacon Hill, near Boston. 


Oct. 15 will be the fiftieth anniversary cf the railway 
system. It seems hardly possible that the present vast 
system of this and foreign countries is the growth of a 
half century, yet such isthe case. 


San Francisco, Sept. 4.—A Victoria dispatch says 
the Imperial Commissioners are in the Province exam 
ining the different harbers for a practical railroad 
terminus. It 1s said they have condemned tbe present 
site of the dockyard at Esquimalt as being untenable in 
case of war. 


Under the title of the Denver & Missouri River Rail 
roml Company, a company has been incorporated to 
build, in Colorado, an extension of the Central Branch 
Union Pacific road to Denver. Capital stock $2,000,000 
The moving parties are not the same as those interested 
in the Central Branch and its present extensions. 


George Westinghouse, the inventor of the air brake, 
has proposed a new method of lighting railroad cars. 
His air brake places a supply of compressed air at dis- 
posal; a current of this 1s passed through carburetters 

laced under the cars so as to produce an air gas, which 
is used for lighting the passenger cars. 


The road-bed of the Black Hills extension of the 
Northwestern Rail oad has been completed from Tracy, 
Minn., to the Big Sioux Kiver, 70 miles. Another ex 
tension contemplated by this road is from Watertown, 
on Lake Kampeska, to Bismarck, making a shorter 
connection with the Northern Pacific. John E. Blunt is 
Chief Engineer 


A new Kansas road was incorporated at Topeka‘a 
few daysago. The name of the company is the Kansas 
Southern. The line will run southwest from Lindsburg, 
the present terminus of the Salina & Southwestern, 
through McPherson, Rice, Reno, Stafford, Pratt, Bar 
bour, Comanche and Clark counties, passing through 
Sterling, in Rice County. The estimated length of the 
road is 175 miles, and the capital stock, #1,750,000. 
Work will be commenced as soon as aid is voted. 


PUEBLO, Col., Sept. 10.—Chief Engineer Robinson, of 
the Atchison, Topeka & Santa Fe Railway, sta 
tioned at this point, has received orders to at once com 
ménce the location of aline for the extension of that 
road from this city to Denver. In accordance with this 
order, @ strong party, under command of Mr. H.R. 
Holbrook, will begin the work to-morrow morning. The 
proposed line will run up the Fontaine qui Bouille 
River, nearly parallel with the Denver & Rio Grande 
Railway, passing through Colorado Springs and other 
important points. The work is to be done as rapidly as 
possible, and the line to be ready for the graders at an 
early day 


OTTAWA, Ont., Sept. 2.—Fifty miles of the one-bun 
dred-mile section of railway west of Winnipeg, recently 
contracted for, will, by order of the government, be 
completed this season. The interest of Frazer, Grant & 
Pitblade in the contract for Section B, Canada Pacific 
Railway, has been purchased, with the consent of the 
government, by a firm composed of J. J. MacDonald, 
Ottawa; A. McDonell and James Islester, Montreal: 
James McLarepv, Perth: A. Manning and A. Shields, 
Toronto. The firm will tbe known as Manning, Mac 
Donald, McLaren & Co. The continuation of the work 
which was commerced this season will be proceeded 
with immediately. 


The following isa list of narrow-gauge railways in 
operation in the spring of the present year, as compiled 
by the Railway Age : 
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. ay mA report Bostonians that the first railroad in this hether ngine builders or thei 
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agents are ready to follow up the advantage of so 
favorable an introduction. 


CHIPPEWA FALLS, Wis., Sept. 4.—The new company 
has perfected an organization and will immediately 
apply fora patent. It is called the St. Paul Eastern 
Grand Trunk Railroad Company, with a capital stock 
of $3,500,000. The following-named gentlemen were 
this forenoon elected the first board of directors: 

Jesse Spaulding, Chicago; A. B. Stickney, St. Paul; 
Capt. Wm. Wilson, Menomonie; T. E. Randall, Wm. 
F. Bartlett, Eau Claire; Thad. C. Pound, L. C. Stanley. 
Chippewa Falls; 8. B. Hubbell, Medford; Alex. Stewart 
Wausau: Dana C. Lamb, Fond du Lac; C. H. Upham, 
Shawano; W. A. Ellis, Peshtigo; W. H. Young, Oconto. 

The articles of organization provide for starting from 
St. Paul and running through Menomonie, Eau Claire, 
Chippewa Falls, Medford, Jeuny or Wausau, to some 
good harbor on Lake Michigan. The meeting to-day 
was reinforced by another strong delegation from Eau 
Claire, and a strong disposition was manifested to com- 
mence work this fall from this place east to the Wiscon- 
sin Central. As soon as the patent is secured from the 
Secretary of State, a business meeting of the directors 
of the new company will be held. A further movement 
will then develop itself, and local aid be applied for. 

“ee 
MISCELLANEOUS. 

Work has been begun at Phoenixville on the iron cradle 
in which the great Egyptian monolith which is to be trans- 
ported to New York is to be rocked. 


The bids, 16 in number, for plastering the new Chi- 


cago Custom House, range from $16,426.45 to $59,000, | 


and Joseph Eastman is likely to get the contract at the 
former price. 

The last furnace of the Thomas Iron Company, at 
Catasauqua, has been lighted, an event which has never 


Ridge being in full blast. 


The contract for the 35 tons of bolts and screws for | 
the Winnipeg section of the C, P. R. has been awarded 
to the Dominion Bolt Company Montréal, and for the | 
700 tons of spikes, to Miller Bros. & Mitchell, of Mon- | 
treal. 

A merchant sitting in his office in New York recently | 
received an answer to a dispatch sent to Shangnai, 
China, six hours previously. Shanghai is 36,000 miles | 
distant from New York by telegraph, and the message | 
(not making allowance for delivery at the two cities) | 
traveled at the rate of 100 miles a minute. 


From Leadville mining regions within the past twelve- | 
month $10,000,600 has been extracted, and the yield | 
to-day is estimated at about $1,500,000 per month. | 
The population is steadily increasin x, and the town itself | 
is a perfect hive of industry. The climate is rather cold 
but it is healthy, and, with three railroads about to con- | 
nect it with great lines of travel and transportation, | 
this new El Dorado is within easy reach. 


Circulars were lately sent out to a number of large | 
iron manufacturers, inviting bids to furnish iron work | 
for the new State, War and Navy Department building. 
Nearly all the firms addressed have replied that private 
orders have accumulated on their hands to such an ex- | 
tent that they are unable to undertake new contracts. | 
This is considered significant proof that the hard times 
have passed into history. 


New ALBANY, Ind., Sept 8.—The advance in iron at 
the several rolling mills In this city from the extreme | 
low price in the early ew of the present year, at which | 
none of the mills could make money, is as follows: Ad- | 
vance in merchant iron, $14 per ton; in railroad iron, | 
$10 to $12 per ton; in pig iron, $6.50 to 9 per ton, as to | 
quality; in iron ore, fifty cents per ton. And parties | 
not having engagements ahead for pig and ore and old 
rails find great difficulty at present in obtaining a supply. 


An exchange says: ‘‘ Producers are gradually begin- 
ning to use petroleum as a fuel under boilers; and they 
find it cheaper by far than coal. One large producer in | 
the lower oil country, who is trying it says that one | 
barrel of oi) a day, with gas from the wells, gives him | 
sufficient fuel under a boiler that is pumping three wells. | 
Before using petroleum he was burning $2 worth of coal 
aday. In the Bradford region the petroleum burner is | 
being introduced suacetellly as well as in manufactur- 
ing establishments. 

Alvan Clark & Sons, of Cambridgeport have received 
from the Russian Government the order for the object 
glass of the new telescope for the Pulkowa Observatory. 
The contract provides for a lens with a diameter of thirty 
inches, to be finished in eighteen months after the glass 
disks are received; but two years are allowed for pro- | 
curing these, so that it may be three and a half years | 
before the glass is completed. The price is to be $32,- | 
000. The metal work and mounting, which is to be 
done in Europe, will probably cost about as much more. | 
The new instrument is to be considerably more powerful | 
than any now existing, the Washington telescope and | 
its sister, the McCormick glass. being each twenty-six | 
and a quarter inches in diameter. The Vienna telescope 





now in process of construction by Grubb, of Dublin. | 


but, if reports are correct, likely to be delayed in its | 
completion by difficulties of construction greater than 
the contractors had expected, is to be of twenty-eight 


inches aperture. The Newhall telescope, in England | 3 


of twenty-five inches aperture, is the only ovher instru 
ment at all comparable with these. 


oe 
RIVERS, HARBORS, ETC. 

F. K. Ballow has the stone contract for the completion 
of the Stonington (Conn.) breakwater. 

Proposals were received at the Light-House Office in 
Baltimore for the Cape Henry (Va.) Light-House. There 
were 14 bids by parties in Chicago, New York, Maine, 
Pennsylvania and elsewhere, ranging from $118,000 by 
the South Boston Iron Company, to $58,798, by Morris, 


at Baltimore, Md.; advertised in ENGINEERING NEWS, | 
occurred before, the six furnaces there and two at Rock Aug. 23: 3 


ENGINEERING NEWS. 


! 
| ae & Co., of Philadelphia, who are the lowest bid- | 
rs. | 
| Aceording two the report of Consul Percival, of Port | 
| Said, the total number of vessels which passed through 
the Suez Canal in 1878 was 1,550, of which 1,227 were | 
British, 89 French, 71 Dutch, 44 Italian, 38 Austrian, 
22 German, 21 Spanish, 8 Egyptian, 8 Japanese, 6 | 
Danish, 5 Swedish and Norwegian, 4 Po: uese, 3 Turk- | 
ish, 2 Belgian, 1 American, 1 Zanzibar. he total ton- | 
— was 2,178,317, of which 1,726,946 tons were | 
tish. 


A navigable canal, uniting the head of Delaware Bay 
with that of Chesapeake Bay is proposed, in order to 
obviate the necessity for vessels going to New York or 
Europe to Baltimore to make the long detour around 

| Cape Charles, and up and down Chesapeake Bay. The 

| canal will be 17 miles long, 100 feet wide and 24 feet 
deep. Its cost is estimated at $5,000,000, The con- 
struction of this channel will reduce the distance by sea 

| aoe Baltimore and New York or London by 225) 
miles. 


| The Re »0sals for dredging at Burden’s Steel Works, 
| Troy, N. Y., and at New Baltimore, w 1e opened on the 

4th inst., as follows: At Burden’s—Peter W. Myers, 

32 cents; E. R. Seward, 30 cents, E. M. Payn, io 
| cents; John McDermott, 34 cents; Seth Chapman, 22° 

cents; Wm. Flannery, 33 cents. At New Itimore— 
| P. W. Myers, 15 cents; E. R. Seward, 12'¢ cents; F. 
| H. Brainard, 20 cents; E. M. Payn, 17 ts; John Me- 
| Dermott, 16 cents; Seth Chapman, 10 cents; William 
| Flannery, 15g cents. As the bids of Seth Chapman 
| for both contracts were the lowest, the work was awarded 
| to him. 


| . CAPE FEaR.—Proposals for stone opened at 12:15 p. m. 
Sept. 6, 1879, by Major Wm. P. Craighill, U.S.A., | 
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SPECIFICATIONS FOR DEEPENING CHANNEL, LOWER | 
AMES RIVER.—Advertised in ENGINEERING News, Aug. | 
23: | 
It is proposed to deepen the channel through Harrison’s | 
Bar, Swan’s Point Shoal and Goose Hill Flats. making | 

| the channel eighteen feet at low tide and from one bun- | 
dred and fifty totwo hundred feet wide, as the prices | 
justify or require. | 





The amount estimated at Harrison's Bar is 
| - me Swan's Point Shoal is 
= Goose H. 


“ 


Total measured im place. .....5 0. .sseesesseese 


| ing and depositing mate: 


Sepr. 13, 1879. 


Harrison’s Bar is five miles below City Point; length, 
2,300 feet; excavation generally sand and mud ; the 
crest of the bar being rably hard. The rise and fa)! 
of the tide is 2 feet 9 inches. Swan’s Point Shoal; length, 
1,800 feet; excavation, sand and mud; the rise and fa)]| 
of the tide 1s 2 feet. 

Goose Hill Flats; length, 3,600 feet; excavation, sand 
and mud; the rise and fall of the tide is 2 feet. Swan's 


| Point Shoal is just above Jamestown Island, and Goose 


Hill Flats opposite the lower end of same. 

The greatest depth of cutting at Harrison’s Bar wil! 
not exceed five feet; at Swan’s Point two and a half 
feet; and at Goose Hill Flats six feet; on most of the 
= the cutting will not exceed one and one-half 

eet. 

The dredging material will be dumped in water from 
three to 11 feet deep at low tide; but in every case the 
scows will be compelled to discharge their loads in the 
shoalest portion of the dumping areas they can reach. 
The haul of the dredged material will probably not ex 
ceed two miles. 

All machinery to be used must be of approved make 
and in good repair, and, together with scows, will be 
sound and tight, and maintained in good order all the 
time. 

The material will be measured in scows or barges, 
whose capacity shail be determined by the engineer in 
charge or by his agent. 

The duty of determining when such scows or barges 
contain “full” loads shall devolve upon inspectors ap- 
pointed by the a and the decision of said in- 
spector, acting under orders of the engineer, as to the 
amount of material excavated and removed, as well as 
to its location and deposit shall be final and without ap- 
peal on the part of the contractors. 

The price paid for dredging will cover every expense 
incident to the execution of the work. No allowance 
will be made for dredging more than six inches below 
the required depth, which is 18 feet below mean low 
tide; nor will anything be allowed beyond the regular 
depth unless such extra depth is left general over all the 
bottom now to be excavated. 

The contractors will be required to leave the dredged 
channel the full depth in every part; and each cut sha)! 
be carried entirely through the shoal, unless otherwise 
directed by the engineer incharge. All excavations be- 
low the regular depth, except as above mentioned, as 
well as any deficiency in the depth of eighteen feet at 
low tide, shall be deducted from the amount of excava- 
tion as allowed by count of scow loads. Said excess or 
deficiency shall be determined by examinations made by 
the engineer or his assistants, at suitable intervals, be- 
hind each dredge. 

In the event of a deficiency in the depth being found, 
the contractor shall, upon notification, re-dredge the 
bottom until the required depth is obtained. 

The precise location of the work to be done shall be 
fixed ba the engineer or his assistants. The line shall be 
marked by stakes or ranges provided by the engineer, 
and the contractor shall be responsible for the care and 

sreservation of lines, stakes and gauges, and shall pay 

for all loss or delay arising from the loss or injury of 
any of the said marks or gauges occurring through the 
action of his employés or agents. 

The dredging is to be commenced within thirty days 
after the contracts are made, and is to be completed 


| within five months thereafter. The operation of dredg- 


ing must not interfere with the use of the river for navi- 
gation, and the contractor will at all times leave a fair- 
wey for vessels unobstructed. 
© allowance will be made for dredging done after 
regular working-hours, unless the contractor shall have 
notified the Engineer in writing at least six days before- 
hand, to enable him to appoint an additional Inspector. 
The estimate of each month’s work wil! be made at the 
close of the month, and payment made by the fifteenth 


| following; except for final estimate, when such time as 


is necessary for more accurate estimate will be taken. 

All questions arisirg out of this contract shall be de- 
cided by the U. 8. Engineer in charge, and his decision 
shall be final and conclusive. 

Bidders will state the _ per cubic yard for dredg- 

for each of the above-named 

shoals separately. 

Acopy of this specification will be attacbed to the 


| contract and form part of it. 


The right to reject any and every bid is reserved. 
Wm. P. CRAIGHILL, Major of rs, U.S. A. 


JAMES RIVER—PROPOSALS FOR DREDGING OPENED 
AT 12:05 P. M. SEPT 6, 1879. 
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SATURDAY, SEPTEMBER 20, 1879. 
FLOODING THE SAHARA.—In certain quarters of | 
Europe,consideration is being given to the proposed | 
flooding of the Desert of Sahara. M. de Lesseps’ 
plan is to let in the waters of the Mediterranean 
and create an inland lake south of Morocco and 
Tunis. This is favored by the French government 
which paid the expense ofthe surveys. An Eng- | 
lish engineer proposes to cut a channel from the 
Atlantic so as to overflow the whole western por- | 
tion of the desert and create an inland sea nearly 
1,000 square miles in extent and reaching within a 
hundred miles of the city of Timbuctoo. This 
area was once an arm of the sea, and the channel 








which was silted up by the action of the waves has | 


been discovered. The required opening would be 
short and not of great cost. The greatest expense 


attending the plan, is the creation ofa harbor, and | 
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Fem It is estimated that the substitution of Besse- | the ‘‘Sea Beach” has been completed to the bay, 
mer steel for iron, and its use where iron is not | and the ‘‘ New York” to the West End and the 
suitable, saved Great Britain $100,000,000 per year iron pier. 
| in labor and materials. High authority states that, These six channels of public access to the Island, 
the saving in one item alone—rails—during the | represent an actual cash outlay of not less than 


life of a steel rail in Great Britain is more than | $4,750,000; they have, on various occasions during 


| $850,000,000. Great as has been the advance in steel- 


making, it still continues. Mr. Krupp announces 
he is now prepared to supply homeogeneous iron 
or flusseisen—a cast metal possessing all the prop- | 


the past season, carried over 100,000 persons both 
ways per day, and can easily double this quota. 
It is not an uncommon event for one of either 
the splendid hotels of the four new lines to dine 


erties of malleable iron, without the weakness of | over 6,000 per day, and the inducement to outlay, 
| welds. ‘A similar material under the name of cast is so great that Coney Island is destined to out- 
| metal—homeogeneous iron or extra mild steel— | | rank in advantages, accommodations and patron- 


’| other naval powers employed it. 





the keeping the channel open. The project is 
feasible, will cost less money and effort than did 
the Suez Canal. and thereby the interior of Africa 
would be opened up to commerce, which now is 


kept out by obstructions to navigation in the River | 


Nile. 


a 


UnsAFE BUILDING OPERATIONS.—The fall of a 


four-story dwelling in this city last week, at a time 
when a much-thronged street was most crowded, 
again calls attention to the urgent need of strong 
and vigilant municipal supervision over building 
operations in cities. This house was being con- 
verted into stores and offices, the front and an 
intermediate wall had been removed. leav- 
ing the floors and ceilings shored up with 
struts, as directed by the architect in charge. 
These struts were planned to support the ceilings 
and floors, and probably were strong enough for 
that purpose; the builder, without regard to this 
essential condition, loaded each floor with the 
bricks taken from the removed walls, and al- 
though inopen sight for days, no one effectually 
protested against this public man-trap. When the 
building fell, several workmen were caught in the 
ruins—one remuining inclosed for hours before 
rescue ; it is to the credit of no one concerned that 
several lives were not lost. Not only in the re- 
construction of buildings isa change in this re- 
spect imperatively demanded, but frequently, also, 
in their plan and erection. Ina neighboring city, 
a four-story structure was put up two years ago, 


the first floor being for commercial uses, the other 
three for “‘ French flats,” with accommodations 
for more than a dozen families, and these tene- 
ments are supported by a wall on but one of the 
four sides of the building, the other exterior and 
all the division walls being on iron columns in and 
around the stores on the first floor. Attempt was 
made to let the whole of this floor to a wholesale 
butcher and pork dealer. The effect of a fire in 
such a warehouse—to cripple the iron columns, 
and precipitate the tenements and their inmates 
down to the street level—need not be described. 
And these two instances are not rare or excep- 


tional here. : 


oo 

RECENT PROGRESS IN STEEL-MAKING.—The late 
knighting of Henry Bessemer by the British gov- 
ernment, was a tardy recognition by his own peo- 
ple, of the invaluable services rendered by him and 
other workers in a similar field, who in these 
times, have incalculably benefited the whole 
world by cheapening and extending the use of ma- 
terials for construction. Thus, by an improve- 
ment in the manufacture of bronze powder, made 
by Mr. Bessemer, the wholesale price was reduced 
from 5 guineas to 3s. 6d. perpound. The price of 
steel locomotive tires fell from £90 to £13 per gross 





































| has been in extensive use in France since before | 
1873, when the French Department of Marine and | 
It is a homo- 
geneous or melted iron, the chemical composition 


age every other sea-side resort on the coast. 
In company with the Chief Engineer of the “Sea 


| Beach,” who was the Superintendent of the Kings 
|County Survey, and the 


Chief of tlfe ‘ Bay 


of which is identical with the best charcoal irons. | Ridge” and ‘‘ New York” lines, we spent an after- 


chinery parts. Forgings of the largest sizes are 
now made from it. It contains 0,10 per cent. of car- 


bon. The specifications for the supply of the French 


Navy requires the metal tested in bars cut from 


| the manufactured article, to resist rupture at from 
35 to 45 kilos., with elongation of from 25 to 30 
Only within a short time has England 
succeeded in making steel-plate mild enough for | 
the English Admiralty to consent to its use in the | 


per cent. 


construction of vessels for the English Navy. 
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NEW YORK & SEA BEACH RAILROAD. 








Island. 


of the ‘‘ Prospect Park.” 


mini of the ‘‘ Sea Beach ” 
roads, 


ated the ‘“ 


lines of movement. 


improved. In 1876, the ‘‘ Bay Ridge” Railway, to 


The County of Kings, in its ocean front of about | 
five miles at Coney Island, and its fine marine | 
front on Gravesend Bay, New York Bay and the | 
East River, has, within a short time, under the 
lead of a few intelligent men, assumed a position 
of great consequence to the population surround- | 
ing New York city ; and has accomplished this by 
the development of adequate and attractive means 
of access and accommodation, especially to Coney | 


There are now, as trunk railway lines to the Is- 
land, the ‘“‘ Manhattan Beach” from Greenpoint 
and Bay Ridge, landing on the eastern end; the 
‘* Brighton Beach” and ‘ Prospect Park” lines, 
from Brooklyn; the ‘* Sea Beach ” from Bay Ridge, | 
and the ‘‘ Brooklyn & Bath,” from Brooklyn, land- | 
ing in the central parts, in their order. There is | junction, was about $132,000. 
also the line from the West End, to the terminus 
First-class steamboat | Backhouse, McCormack and McElroy, 
lines now connect New York with Greenpoint, 
Bay Ridge, Locust Grove, the west end of Coney} toConey Island from the junction 314 miles long, 
Island, the new pier, east of Norton’s and the iron | and a contract for trackage over the ‘ 
pier opened this summer and fronting the ter-| to the Bay was made with Mr. Corbin, when the 
and ‘ Prospect Park” | line changed hands. 


Jamaica, was built from the bay to the Bath Junc- | of 
tion, under the leadership of Hon. Abram Wake- | amount being about 130,000 yards. 
man, of New York, and Hon. E. T. Backhouse; in 
1876, the ‘Prospect Park” was built, the enter- | about 15 to 17 minutes running time, so that only 
prise of A. R. Culver, Esq.; in 1877, the ‘‘ Bay | 40 minutes are required from the Battery landing, 
Ridge” as the ‘Manhattan Beach,” was com- | tothe Sea Beach Palace. Any railroad man will 
pleted to che Island from the Junction and from | understand at a glance that with a moderate 
Greenpoint, under A. Corbin, Esq., and the ‘‘ Sea 
Beach,” built from the Junction to the island, un-| able to keep a fleet of boats busy in its supply, and 
der J. W. Smith, Esq.; in 1878, the “ Brighton | that a line located on the Bay has so many points 
Beach” was built, under Hon. J. A. Lott; in 1879! from which to draw passengers, the movement of 


| For two years, the French Department of Marine noon recently on that line and at its ocean termi- 
has used it exclusively for shafting and other ma- | 


nus, and found various things to study, pro- 


| fessionally, in difficult constructions and incidental 


questions of operation; in adequate provision for 
crowds; in care for their comfort, health, and 
luxury; as wellas the evident adaptation of the 
Island and its trunk lines for the needs of the vast 
population of the great city. How they all live, is 
| one problem; how they protect life, is another; how 
they amuse themselves, another. 


The ‘“‘ Bay Ridge” was built on the standard State 
gauge, and narrowed by Mr. Corbin to three feet. It 
was located on the Bergen farm, in the only valley 
which crosses the island ridge for many miles, and 
even then required an excavation on the first mile 
and a half of about 260,000 yards, in a gravel for- 
mation, to secure a freight road grade of one per 
| cent. from the Bay, the road being intended to do 
| the heavy freight work of the Island. The boat- 
landing isa solid 24-foot crib, 27 feet high, filled 
| with stone and back-filled with gravel, so as to 
make a permanent work. The line passes under 
three avenues, by substantial brick and stone tun- 
nels, 25 feet wide and about 16 feet high, two 80 
feet long, and one, at Fourth avenue, built in a 
cut of 48 feet, 188 feet long. Another tunnel, under 
the ocean parkway, of the same class, 210 feet long, 
was unfortunately built 22 feet wide, after the 
gauge was reduced. The cost of the dock, road- 
bed and superstructure, doubled-tracked, to the 


The ‘‘ Sea Beach,” organized in 1876, by Messrs. 


of the 
“* Bay Ridge,” was intended to furnish a branch 





* Bay Ridge” 


After the branch was built, 
and the ‘“ United States Exposition Building” 


Practically these improvements are of recent | brought on from Philadelphia and erected, the 
date, all being developed within about four years, | ‘‘ Bay Ridge” refused to fulfill this contract, and a 
except the original ‘‘ Gunther” road of 1862. They|new line to the 
result from the forethought which, in 1869, initi-| parallel with it for 244 miles, with a dock 
Kings County Survey,” with its per-|and slip, on the north side, at the foot 
fected plan of streets and avenues in 1873, and the | of Sixty-fifth street. 
construction of certain leading avenues, between | from litigation and other causes, until about 
the city of Brooklyn and the ocean during and sub-| April 20th, when the contractors, 
sequent to that period, with the railway lines, | Hanlin, broke ground. Confined to a long, deep 
which followed the establishment of the future | cut, for a mile, they yet excavated 100,000 yards, 


water has been built, 


This work was delayed, 


Beard & 


so as to have the road-bed ready for track by 





Ocean avenue, Ocean Parkway, Gravesend, | the 8th of June, andthe road was opened to use 
Twenty-second, Fort Hamilton and Fourth ave-| July 18th. The construction of a bridge over the 
nues, Forty-ninth, Sixtieth and Eighty-sixth | ‘‘Manhattan Beach,” about 114 miles from the Bay, 
streets, with others, were laid out and handsomely | made a ruling grade of one and a half percent. on 


to | that location, and reduced materially the quantity 
work, as compared with the ‘“‘ Bay Ridge;” the 


The total length of the line is 6 miles, requiring 


equipment, a double track line of this length is 
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15,000 or 20,000 persons per day is a moderate de- 
mand on its resources. It has a Brooklyn connec- 
tion at Third avenue, whose grade, quickness 
and cheapness, make it a successful competitor for 
the population of that vast city. 

The ‘‘ Palace” at the Beach is an enormous 
structure in area, with a front toward the sea of 
360 feet, and on the east of 400 feet. The main 
dining-room is 360 by 120 feet, with a large dining- 
wing, for which a kitchen 60 feet square has been 
carefully fitted up, with abundant store-rooms and 
other conveniences. The surrounding piazza is 
about 840 feet long by 25 feet wide on the lower 
floor, while the upper promenade is 43 feet wide, 
covering a splendid marine outlook. Seen from 
the beach, with its grand dome, the architectural 
effect is fine, and the architect, S. Curtiss, Esq., 
has displayed great taste and skill in the external 
and internal arrangement and ornamentation of 
the buildings. 

The grounds of the company cover ahout 20 
acres, and join the ‘ Prospect Park” grounds 
on one side and the ‘ Brooklyn & Bath” on the 
other. 

The officers of the company are: R. E. Ricker, 
President; 8. J. Murphy, Secretary and Treasurer; 
additional Directors, E. T. Backhouse, J. W. Smith, 
M. McCormack, G. S. Bowdoin and H. A. V. Post; 
Samuel McElroy, Chief Engineer. 

The operation of a narrow and standard gauge 
track, with respective grades of one and one and 
a half per cent., parallel for 244 miles, furnishes an 
interesting daily comment on the much-discussed 
gauge question; the advantages of the standard 
gauge being apparent in engine power and speed, 


and other important respects, while the differences | 


in outlay are equally important. The practical 


issues determine questions of this class, better than 


text books and theories, and the error in reducing 
the “ Bay Ridge” gauge, is a matter of daily dem- 
onstration. 
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(Continuation of Discussion.) 





Mr. Emery remarks, through the Secretary, that 


so long as N < 


ENGINEERING NEWS. 








SEepr. 20, 1879. 











' duced by the moments on the side, are less than creased ; the maximum strain per square inch of 


those due to the initial tension, evidently the strain 


on the red will not be altered. The whole struc- | 


ture, including the rod and stone is, under such 
circumstances, in the condition of the com- 
pressed side of abeam. Before the lateral moment 
acts, consecutive sections of the beam are parallel, 
but on the application of the bending moment, 


| stone under above conditions, is f: = 960 Ibs, 
In any case, as soon as N becomes greater than 


j 


_ increased strains are thrown on the rod andthe 


factor of safety is limited by its ultimate tensile 
resistance or the ultimate crushing resistance of 
_ the stone when the moment arm is reduced to the 


such lines converge, and the axis for reference | gemj-diameter or a little less. It will be seen then. 
corresponding to the neutral axis, rapidly ap- that so long as the lateral moment is not sufficient 


proaches the column, but should in general remain 
outside. The lateral force may, however, be in- 
creased until the neutral axis moves within the 
section of the column, in which case the vertical 
lifting force due to the moment, has overbalanced 
the downward pressure, and strain is thrown upon 
the rod in addition to its initial tension. When, 
however, the strains from the moment are kept 
less than the original tension, the former may be 
separately considered. In my Papers referred to, it 
is shown that the centre of effort of the forces either 
| side of the neutral axis, for a rectangular,section are 
| Situated at distances r, and r,, from the axis, equal 
| respectively, for a homogeneous material, to two- 
thirds the semi-diameter. Using the notation, 


M = the bending moment and N the longitudinal 
force due thereto, which acts in opposite directions 


| on the two sides of the axis, we have 
M=N(r, +7;); 
or using Mr. Searles’ notation as far as applicable, 


€ 


Fh=—Nd 
38 


in which F = the lateral force at the top of the 
column, h the height, and d the diameter of the 
column. Hence 

: 3Fh 


2d 
If Prepresent the total vertical stress derived 
from the dead weight and the tension on the rod, 
as explained previously, the outer joint will not 


‘open, or the tension on the rod h be increased, 


P 
—, and for this condition we have 


9 


| from equations (16) and (17) of my Paper, for the 


unit strain due to the lateral moment at the edge 


| of a square column, 
4N 


6Fh 


pe as i eter “ pars wig mn 
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this paper appears to be a practical application of | f=— 

the principles involved in a discussion in which I) Be @ as a 

was engaged some years since on the subject of | but as this is in addition to the initial strain one 

initial tension.* side of the column, we have for the maximum 
The previous consideration of the general sub- | unit strain 

ject, in connection with the formula in my recent 9 ine je SN+P 

Paper on ‘‘ The Flexure and Transverse Resistance | : d? 2q? 2 dz 

of Beams,” enables me to suggest a more complete | When the strains are applied in the direction of 

analysis of the conditions of equilibrium of columns the diagonal of the section, as would in general be 

than that offered in the paper under discussion, | the case in the example given, the distance be- 

and giving results somewhat more favorable to tween the centres of effort (r, + 7,) .707 d, so 

stability. | the several equations above take the following 
Take one of the columns, and suppose any sec- | forms : 

tion to be compressed by the dead load. If now a} 

lateral force be applied at the top of the column, | 

it has no tendency to increase or decrease the total | 

vertical force, but, asin any case of transverse re- | 


4N P 





Fh 
N = 1,414 — 
d 

6N 8.484 Fh 


: | d?2 da: 
sistance, equal and opposite forces must be de- 68 pgs 
veloped on opposite sides of the column to resist | ‘a-namattitialdhion HM 
the lateral moment. So long as the forces pro- d? 2d? 2d? 


Hence in the particular case, N = 96,506 Ibs.; 


* This w asioned by article stating that. , a 
S was occasion Vy a newspaper cle mg thi and f! = 1,264 lbs.; that is, the stability is greater 


tightening the back braces of a bridge increased the strains 
on main members when supporting external loads. The 


|to overcome the initial tension the stabilit y is 
'greater than estimated, though the ultimate re- 
| sistance is as stated in the Paper. These calcula- 
| tions are independent of the moduli of the mate- 
‘rial, but evidently depend upon the original ad- 
|justment and approximate maintenance of the 
initial tension, under variations in temperature and 
other practical conditions mentioned by the other 
| speakers. 

The above equations are equally applicable when 
| the stability is produced by dead weight only. 

Mr. SEARLES, closing the discussion, remarks by 
the Secretary : Inasmuch as the steel rod is in- 
closed in the granite, and since steel conducts heat 
some 20 times more rapidly than granite, the two 
will be of sensibly the same temperature at all 
times. If the column is heated to 120° Fah. 
on the sunny side, its temperature may be 80° on 
the opposite side, giving an average of 100° for the 
heart of the column, and for the steel. If the col- 
umn was erected at a temperature of 70° we have 
only 30° of expansion to consider. 

The expansion of steel, per degree, is .00000600; 
the expansion of granite, per degree, is .00000438; 
the difference is .00000162, and for 30°, .00004860;: 
which corresponds toa change in strain of 1,360 
pounds per square inch. Therefore, in the extreme 

| heat, the rod will be relaxed .068 of its initial strain 

of 20,000 pounds per square inch, or .045 of its 
initial strain of 30,000 pounds, which is now 
adopted. For extreme cold, the tension is in- 
creased, and the stability likewise, without, how- 
ever, endangering the steel by undue tension. 

The co-efficient of elasticity of granite is probably 
about one-sixth that of steel, while the section of 
the stone in the example cited, is 80 times that of 
the steel; hence, under equal strains, the com- 
pression of the granite will be .075 the extension of 
therod. lf afterward a load is imposed, equal to 
the strain in the rod, it will not relieve the rod of 
more than .075 of its strain. As the live load and 
horizontal force were both arbitrarily assumed for 
illustration, this refinement of correction was 
omitted. It is of importance, however, when cal- 
culations are to be made upon exact data. 

The parties for whom the columns described 
were built, were positive that the chances of im- 
pact by any heavy floating bodies were exceedingly 
remote ; consequently no special provision against 
impact was made in this case. So, too, the depth 
of 8 feet of water is the absolute maximum—the 
depth of 10 feet is imaginary. We may not be 
able to decide from theoretical considerations what 
amount of impact such columns would safely re- 
sist ; but it could hardly be less than that of any 
iron columns which might be adopted in their place. 
A granite column is now building at Mott Haven, 
which is to be tested tor impact as well as 
for other kinds of strain. It is hoped that these 








contrary appeared so evident, that I asserted it was a 
neral principle that strains due to internal tension or by the 
Fichtening of one member upon another were not increased 
by the application of external loads producing strains of less 
intensity. This at first appeared accurate: If a spring 
balance were hung up, and maintained in a state of tension 
of say 50 Ibs., by struts between cross pieces in the ri 
evidently any load less than 50 Ibs. would not n the 
struts. and hence the strain on the spring would not be in- 
creased until the external load produced strains greater than | 
the internal tension of 50 Ibs. Mr. J. F. Flagg, however, | 
called attention to the fact that this would be precisely true 
only when the struts were inelastic, when Mr. E. 8. Phil- 
brick pointed out, that the reacting elasticity would in general 
soon exhaust itself, the sections of struts ee 
larger than those of ties, and that, therefore, the strains 
would only be increased slightly by external loads. All these 
suggestions together showed the true solution of the ques- 


tion ; but it uired a mathematical calculation to ascertain | 
exact values which show the original statement “tically 
true, viz., that tightening the back braces of a as con- | 


structed (in practice) does not increase the strain on mem- | 


bers under external loads, though the proposition, asa gen- 
eral principle, requires modification. 


than before, but the maximum strain per unit of |©xperiments will throw considerable light on the 


\area of the stone is also greater, though within 


safe limits. 
For the most extreme example given by Mr. 


height, i = 14 feet with diameter, d = 2 feet, we 
have 
3 x 9,750 x 14 


4 


= 102,375 Ibs. 


- 


143,570 Ibs. 


Hence in this extreme case, N < ; so the joints 


‘will not be opened or the strains on the rod in- |! Tesist the pull of the rod, otherwise the column in 


P } 
2 


| subject. 
The design of these columns, both in elevation 
and plan, can be varied ad libitum to meet the re- 


Searles, viz., a force F = 9,750 Ibs. acting at a quirements of special cases. Thus, quite a heavy 


| pier may be built up to the limit of the flood or ice 
line, to resist impact and extraordinary pressure 
from the strain, and yet be surmounted by a slender 
column of stone to carry the superstructure ; the 
whole being reinforced by a steel rod extending 
from coping to foundation, and affording, accord- 
ing to its size, any amount of stability desired. 

It is, of course, obyiows that when the rod is 
anchored in solid tock, the rock must be able to 
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overturning would carry away a 
solid rock with it. The surface of a right cone, 30 
inches high and having 30 inches base, is 1,580 
square inches, among which the strain of 141,400, 
pounds being divided, gives 90 pounds per square 
inch as the strain on such an imaginary inverted | 
cone in the bed rock when the rod is 30 inches deep. | 
In case of soft rock which might not resist the | 
direct pressure of the rod, a larger piece of iron | 
may be anchored securely in the rock to gain ade- | 
quate resistance, and the rod screwed into this. A 
combination of nut and lewis pieces accomplishes 
the same purpose at any desired depth. 

The stretch of the rod in 14 feet would be .18 
inch for a strain of 30,000 pounds, now adopted, | 
and of course twice as much in a 28-foot column, 
so that the taller the structure the greater will be 
the security against a loss of tension in the rod. 

When the bed rock is submerged or overlaid 
with other material, much smaller coffer dams 
may be employed than for ordinary masonry, and 
these may generally be leftin place and filled with 
concrete around the columns, giving additional 
stability ; or a crib may be sunk to the rock filled 
with concrete, and a column complete in it- 
self may be bedded in this material to a proper 
depth without going to the bed rock with the stone. 

When the foundation is of sand only, the columns 
may be built on a staging out of water, and after- 
ward sunk by the water-jet process to any desired 
depth ; the water-pipe passing down outside of the 
column and discharging at a central point beneath 
it, and afterward being unscrewed and detached: 


columns for this purpose may be 16 or 18 inches in 
diameter. 


When the column is built upon earth, the foun- 
dation may be given any depth and bulk necessary 
to insure stability, while the granite core running 
through it to the bottom, secures the resistance | 
required for the steel, and enables the stone column 
to utilize more fully the stability of the foundation 
than an iron column generally can do. 

Mr. Emery, in his discussions of strains, assumes 
the column to be a homogeneous beam, which it 
is not. While bis formulz seem to be applicable 
so long as the centre of pressure is within the mid- 
dle third. yet inasmuch as we are mainly con- 
cerned with the maximum strains which may 
carry it beyond this limit, I prefer to consider the 
column as a voussoir arch, of infinite radius. 

Most of the objections suggested will apply in a 
greater degree to iron columns, while the stone 
column has in its favor no limitation as to size, an 


ance to be placed upon it for any new adaptation, 
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portion of the | account of that congress; other engineers are ex: 
pected to speak upon the question of isthmus tran- be 


sit, and the subject is to be generally discussed. 

Formal announcement of the death of Warren 
Colburn, late member of the Society, a resident of 
Toledo, O., was deferred. 


A paper on ‘‘The Use of Steel for Bridges,” by 
Mr. Theodore Cooper, Member of the Society, was 
read ; it was substantially as follows : 


The substitution of steel for iron for bridges is 
a prominent feature of discussion among engineers 
and bridge builders. Some are still skeptical 
upon the propriety of using it; others believe 
that all that is now necessary, in reference to the 
introduction of steel, is to use it. The problem, 
however, 1s not so simple, although it is true that 
the more we use steel, the better will we know 

ow to use it. Steel must struggle for precedence 
with iron somewhat as iron did with wood the 
past forty years, and it will undoubtedly in the 
end be as victorious. 

The first characteristic American ge 
built almost exclusively of wood—iron only 
ing into some of them as straps and bolts. Wood 
was cheap and ready at hand; was easily worked 
into the required shapes by the skilled labor found 
at all points, and all the work could be performed 
upon the building site. 

About 1840, an advance was made toward a fur- | 
ther use of iron and a simplification of the labor 
of framing the wooden portion by introducing 
plain iron rods with nuts at each end, for the ten- 
sion members of the web system. This brought 
about the perfection of our stylesof wooden bridges 
—the H.we bridge—which from its low first co.t 
and facility of construction still disputes with iron 
the right of existence in many parts of our coun- 
try. Its cheapness and readiness of construction 
would have prevented for some years a further ad- 
vance toward our present styles of wrought-iron 
bridger, if it has not been liable to rapid decay and 
to burn. 

Iron applied in any other form than as simple | 
rods. was a new material. Its first cost. the reli- 


were 
y enter- 


the forms of its details, the mode of working it 
into proper shapes and the manner of obtaining | 
accurate dimensions were all ts» be determined. 
Gradually and slowly engineers and builders who | 
undertook this specialty, perfected our present rel.- | 
able styles of wrought-iron bridges. 

Only those engaged in the building of iron bridges 
from the first can give a full and correct account| 
of the thought, anxiety and patient experiment re- 
quired to fully develop the present forms in use in 
wrought-iron construction. At first, cast iron was 
almost entirely used for compression members 
and the connections and the old wooden forms | 


| were closely adhered to. 


The tension members were of wrought-iron, but | 
it was before they assumed our present form 


ears 
of oye-bars. In some of the earlier bridges, the | 
| lower chord was built up of long flat bars welded | 


in one length and combined together like a wooden 
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relative cost when made up, the limiting sizes to 

used regardless of minimum strains; the cost 
of transporting and erecting different designs, the 
liability of long and light pieces to distortion and 
injury during transportation and erection, the 
relative cost of suitably bracing structures of dif- 
ferent designs and proportions and of connecting 
the various parte, and the objectionable looseness of 
a structure carried to a theoretical lightness. 

The term “steel,” as now used, represents various 
alloys of iron and carbon, with more or less ad- 
dition of other metals modifying the hardening 
action of the carbon. When the engineer applies 
iron or steel to perform certain duties, either in 
structures, tools or machines, where it has to resist 
forces acting upon it, he should determine what 

hysical qualities the material should possess to 
t perform its work. 

Investigation of the chemical properties of vari- 
ous grades of steel belongs to.the chemist and pro- 
ducer. The engineer and worker of steel or iron 
should, from their experience, specify what char- 
acteristics are required, without hampering the 
purchaser by fixing the grade of ore, kind of scrap, 
or inode of working. By different methods of 
working, whether in puddling or smelting or in 
hammering and rolling, different results will be 
obtained from the same ores or scrap, and equally 
good material for definite purposes may be made 
from entirely different raw material. When any 
element in the product, or any condition of the 
process, is known to give uncertain results, the 
engineer is justified in demanding more exhaustive 
tests to establish the uniformity and reliability of 
the material. He should not, however, brand any 
manufaciuring process by specifying that only 
such will be allowed. If it is known that steel or 
iron made by a process has objectionable charac- 
teristics, his specitication should exclude material 
with such characteristics, thus leaving manufac- 
turers free to mupaess their product ; then open 
competition will develop the best mode of making 
and the proper chemical composition of the ma- 
terial. 

The most important physical characteristics of 
steel are tensile strength and ductility; these large- 


|ly represent its suitableness for engineering pur- 


poses. Tensile strength in steel for practical pur- 
poses ranges from about that of the softest iron 
(45,000 Ibs.). to four or five times as great, and its 
ductility from about 50 per cent. to nothing or ex- 
treme brittleness. Within these, an engineer can 
find steel suitable fer his purpose. when ex- 
perience determines which the kind is. 

In making such selection he must be governed 
by the duty which the material must perform, and 
its ability to undergo the several processes of manu- 
facture. Steel for bridge purposes must be such 
as will stand rolling into shapes; bending, cutting, 
punching or drilling, and working into finished 
members with the least injury, and handling 
through all these processes with ordinary care. 

Ductality,the characteristic indicating the ability 
of metals to flow under u strain exceeding the 
elastic stress, governs the adjustment to local or 
internal strains pees by the various mechani- 
cal processes. 


c t, however, is only gained by sac- 
increasing stability with increasing load, absolute | chord—the connections to the posts and web rods rificing the high tensile resistances of the harder 


durability of material, and no expense for painting 
or repairs. Lugs of metal may be inserted between 


being angle-blocks of cast-iron attached to the 
| lower chord by lugs fitting into notches cut into of elongation in a certain length of specimen under 


these bars. In oth rs, the lower chord was made 


steels. It is usually measured by the percentage 


é ; ; P a its ultimate: resistance; therefore it is necessary 
stones during construction, for attaching braces, | of long loops, link-shaped, made by bending and ¢hat all comparative tests be made upon specimens 


&c., though braces are quite unnecessary, since the 
columns may easily be designed to be self-sustain- | 
ing without them, and the trusses should be. 


welding together the ends of a long square bar; 
these were connected to trunnions cast upon the, 
foot of the posts; wrought-iron pins were after | 
ward introduced. In others. a nearer approxima- 


of the same form and size, and this is so well rec- 
ognized that an effort is being made to establish 
by mutual acceptance a uniform size. Many ex- 


, : : : na- | perimenters and most of the governmental boards 
The question of cost is outside of a technical con- | tion to the present eye-bar was made by looping in Europe prescribe 8 incbes as the length upon 


sideration of the principle involved, but since i 
has been raised, it will be sufficient to reply, that | 


| 


the cost of these columns is found to be not only | 


to the body; thus making what is still used—a bar | 
with looped eyes. The room taken up on a pin | 
by these, created the demand for flat bars which 


t | over the ends of asquare bar and welding them small specimens for estimating the elongation; for 


round specimens, a diameter of about three-fourths 
of an inch, and in flat specimens, a width from 144 


- é to 244 inches.. According to the best practice, stee 
less than that of ordinary masonry, but also with-| could be packed closer together, and this led to used in boilers and ships should have a tensile 


in the cost of iron supports of equal strength, when 


their necessary foundations are included in the | 
estimate. 


makin 
ually, 


of wrought iron, and now we 


g a flat eye bar as now used. Cast iron grad- 


vestments in workshops with special plant, created 


but stubbornly, gave — improved forms | 
have entire wrought | 
| iron bridges. Their construction required large in- Such is subtantially required by the British and 


strength between 60,000 and 75,000 Ibs. per square 
inch, and elongate from 25 to 15 per cent., the ten- 
dency being toward the lower tensile strength. 


French naval departments, with adequate forge 


A STATED MEETING of the Society was held | ®¢¥ demands upon the capacity of rolling mills and other tests. 


i 
| 


Wednesday evening, Sept. 17, Mr. Thomas C. | 


Clarke in the chair. There were present Messrs. | 
Andrews, Baxter, Blunden, Bogart, Boller, Cha-| Will not enable 


nute, Dorsey, E. A. Flint, Forney, Godwin, Hall 


Norton, Searles, Sweet, L. B. Ward, Worthen and 
Yardley, members; also Sefior Francisco de Garay 
and Mr. D. Torrey, visitors. 

It was announced, that at the request of a num- 
ber of engineers, a meeting will be ‘held at the 
rooms on Friday next, when Sefior Francisco de 
Garay. Director General del Desagtie del Valle de 
Mexico, delegate to the recent congress at Paris 


on the subject of interoceanic transit, will give an| 


>| 


Leverich, Macdonald, Maxwell, Myers, eee, 


and develo a special class of workmen. [ron 
bridge building is now a special branch of engi- 
neering science; a knowledge of strains alone 

one to design successfully a 
tion, the structure which costs the least and satis- 
fies the requirements, as to quality of material, 
ability to resist strains, details and general work- 
| manship, will be the best. The practical designer 
|must have a large experience and a clear judg- 
| ment of the influence of the several factors of the 


m. 
The theoretical solution of the most economical 
pormonniee will be affected by these factors, also 
to taken into account : the use of marketable 
- sizes, the es combining — 
suitable ehapes roportions, the 
relative prices of diftevent sitenand forms and their 


| forms 
| forms 


American bridges are generally built up from 


| the following individual members, which are of 
| various forms, perform different duties, and pass 
&| through different kinds of mechanical operations, 
| wrought iron or steel structure. Under competi- most, if not all, the mechanical work upon them 


| being done in the shop—chord and web eye-bars: 


round, square or flat bars, with a forged head at 
each end: lateral, diagonal and counter-rods of 
| lighter section than the above, sometimes with a 
| forged eye ateach end and an intermediate screw 
|adjustment, sometimes without eyes and a screw 
| thread on each end, which is upset to aynerally 
{one-fourth inch diameter than the rod; 
| floor-beam of various patterns, but usually 


| bent loops with screw threads on the ends; pins; 
; top chord-sections (the last 
umns formed by 


riveting together 
forms, some cmne-anted, others 


| lateral struts; 


a 
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pin-connected), and floor-beams and stringers of 
rolled beams or of riveted plate, latticed or trussed 
girders. 

The chord and web-eye bars are tension mem- 
bers of uniform section, except at each end a 
gradual enlargement, the eye for connection to 
the pins. The work put upon these, is in form- 
ing the eye and boring the pin-hole; only the first 
can injure the material. According to present 
knowledge, the process of rolling a bar down in 
the centre, leaving a portion at each end of greater 
thickness, from which the head is hammered or 
pressed out, seems the most satisfactory. If the 
eye can be formed without injury to the material, 
and if the length of the bars is not so great as to 
bend during their manufacture, transportation or 
erection, a comparatively high limit of strength 
might be adopted for them, say 80,000 to 85, 

unds per square inch, with an elongation not 
fon than 15 per cent. 

The catecal, dlansoat and counter rods are more 
liable to be bent in handling, and are subject to a 
more sudden strain from rapidly-passing trains; 
they should be of a more ductile quality. Similar 
material can be used, but the elongation should 
not fall below 20 per cent. 
of screw-threads should be round instead’ of the 
form now used for iron. 


The floor-beam hangers receive the direct action | 
are vital to the safety of | 


of sudden loads, an 
passing trains; they should also be made of very 
ductile steel. 

The pins can be of hard steel, as the severest 
test they undergo is a ae strain, and they 
pass through no injurious manipulations. 

That for a members, ahigh quality of 
steel is essential, is the natural conclusion of those 
familiar with the characteristics of different steels, 
but the mechanical manipulations through which 
these members must be considered ; shearing, 


bending, straightening, punching, planing, etc., | 


are operations of the severest kind for steel, only 
justified upon the softest grades. Moreover, cases 

ave occurred, where from derailment, posts were 
bent out of shape, and the bridge saved from de- 
struction by the toughness of the iron. 

For rolled beams and plate girders, the material 
will be largely governed by the process of rolling. 
For plate girders, the same is true as for compres- 
sion members, as parts of them are subject to 
tensile strains, and steel which has been reduced 
to i lar sections by numerous holes. drilled or 
punched. will not resist the repeated strains that 
a uniformly prismatic bar would. 

The necessity of annealing all pieces of steel, 
whether soft or hard, that have been unequally or 
locally heated or strained. has not yet been men- 
tio Vital as this. is, it will not restore steel 
that has been np amet ruptured. If it is so 
hard as to crack, however imperceptibly, at the 
edges of holes or shear cuts, or by unequal cooling 
during forging or rolling, or by cold hammering, 
its strength cannot be restored by any after man- 
Hence, the metal must besuch as can- 
not be thus injured in manufacture. A ductile 
metal is required, regardless of its tensile 
strength; this ductility must be that of the 
actual rolled material, and not of the ingot metal, 
or samples therefrom worked differently from the 
material to be used. The condition of the actual 
forms can only be judged by taking the test speci- 
mens from them. 

The tensile strength obtained in connection with 
a specified percentage of elongation, depends upon 
the chemical composition and the quantity of work 
in forging or rolling. The first is only of import- 
ance to the user of the material, as it vam d impart 
new physical attributes, by which he should deter- 
mine its appropriateness for a icular purpose. If 
it will not harden, or becomes brittle or treacherous 
under heat or work to which it is subjected, the 
proportion of carbon, phosphorus or other ele- 


ipulation. 


ment is unimportant. If he knew its composition,he | p 


must still depend on physical tests to determine its 
quality. The work put upon the metal is governed 
by the capacity of the plant — shaping it, 
therefore we cannot expect so high a tensile 
strength in the heavy sections as in the smaller. 
Competition will develop the capabilities of steel- 
makers, when steel with definite characteristics for 
bridge purposes is demanded. Meanwhile a bridge 
builder or engineer should not require a steel of 
high tensile strength, unless he knows, by thorough 
tests, that it can be obtained in suitable forms and 
will stand manipulating without injury. 

The cost of the St. Louis Bridge was largely in- 
creased by a demand for forms and mate be- 
yond the capacity of the time. Special cases may 


occur where the importance of the work will jus- | the relative stre ‘ 
|in sections, which approximate to 


tify the delay and expense caused by excessive de- 


mands, but generally consideration of cost will re- | sizes, there w 
strict requirements. These for bridge steel,should be | 1 
the maximum as to tensile strength and minimum | steel is proportionally equal 


asto elongation, until experience change them; for | 
plates, angles, channels and other shai an ulti- | 
mate strength between 65,000 and 70, pounds 


000 | applying the strain more or less rapidly, and thus 


Sepr. 20, 1879. 


ENGINEERING NEWS. 


not less than 20 per' only be used 
cent., with limit of y above 35,000 pounds Whether pins should steel, depends up- 
| Per equare inch ; for small bars and rods, an ulti- on how the strains are transferred to and 
| mate resistance between 75,000 and 85,000 oe from the other members; — large iron 
| elongation not less than 20 percent., with limit of | pins will answer better than smaller steel ones. 
| elasticity above 40,000 pounds; and for large fiat | n compression members, as relatively the same 
bars, an ultimate resistance between 70,000 and diameters as in iron must be retained, if the strain 
and 80,000 pounds, elongation not less than 15 | proportionally to the strength of steel over iron is 
per aoe with limit of elasticity above 38,000 | increased, the weight of lateral struts in spans be- 
nds. 


| per square inch, an elon in over 150 feet long. 


In addition, the steel must be tested for low 150 feet cannot be reduced ; neither can the 
hardening, bending, etc., and _other-practical con- | weight of intermediate posts and lighter top-chord 
| ditions to ensure suitable qualities. _ . | sections in spans below 150 feet be much lessened. 
|. These points are frequently overlqoked: First, |That rolled beams deflect under equal strains 
| the importance of a more accurate measure of the | nearly the same as iron and cannot be rolled much 


‘tensile elongation in reference to the rapidity of | thinner, limits their use. The reduction in built 


| the applied strain. It is well known that tensile beams, depends upon the span and their limited 
| strength and elongation can be made to vary by sizes of the eo ; the web-plates cannot be made 
r |p rtionally thinner and avoid buckling. 
different machines or operators may give different | ce, there will be no economy in the entire 
results upon the same material. , the ne-, use of steel in apane of ordinary sizes (single track 
cessity of determining ductility at different tem- | bridges up to 150 or 175 feet) so long as it is dearer 
peratures; certain mild steels, which can be bent than iron, For what length of span, steel will be 
cold or hot, break readily by percussive action at a | the more economical, can only be determined by 


For steel, the bottoms | 


medium temperature. ird, the desirability 
of testing all steels by impact or a falling weight. 
Certain steels, showing the same results under ten- 
sile test, give varying resistances to impact, which 
| Seem to result from a variation in the rapidity of 
the applied strain. 

What increase in the working strain can be 
adopted for steel over that of the same members 
|in iron? Since the above tensile requirements 
| apply to i 
| practice, the ultimate and elastic stresses would 
» considerably lower, and thereduced weight of 
| the structure would increase the effects of im 
|and vibrations of rapidly moving trains, or from 
derailment of part ofga train, the working strains 
| for iron bridges should not be increased more than 
| 50 per cent. 
hat make of steel will be most suitable? This 
| must be decided by the relative cost of material to 
| fill the requirement. The three processes of mak- 
| ing steel, crucible, bessemer and open hearth, un- 
| doubtedly can do this; their relative cost must, 
| therefore, decide, which does not depend solely 
| upon the price per ton but of ‘a specitied quantity 
after such ingots as will not suit the purpose are 
| disposed of. This hinges upon the comparative 

certainty of making, by any one ——- or estab- 

| lishment, : what is required with the least waste or 
| unprofitable surplus. Variation in the quaiity and 
the additional cost of smelting, apparently ex- 
cludes crucible steel. Use of er products will 
be governed by competition between establish- 
ments. 

What effect will the substitution of steel for 
| iron have upon ———- for economy, the form 
|of members and their detail parts? That from 
economical considerations, there will be a change 
in proportions, to be solved by practical competi- 
tion between different designs, as it has been in 
iron, is 
spans will doubtless be adopted, at least for mod- 
erate sized spans, avoiding too thin sections of 
metal. - As to the form of members and their de- 
tails, undoubtedly a change will be uired. The 
best form of eye and the proper size of hole, the 
best and most economical method of riveting the 
— together, the best form of compression mem- 

rs, etc., can only be definitely determined by fu- 
ture experiments. Alllocal strains, either from me- 
chanical work or local attachments, must be 
avoided; the stress must therefore be uniformly 
transferred over the whole section, whence many 
small rivets, instead of afew ones, for making 
local attachments, are to be . Instead of 
re-entrant angles, large fillets must be introduced. 
Time, with its ee and the in- 
genuity of designers, will, undoubtedly, develop 
new and proper forms for the several 80 as 
to avoid objectionable features and expensive 








rocesses. 

To what extent can steel be economically sub- 
stituted for iron in different sized structures and 
in their parts? The greater effect of oxidation 
upon thin or smal! members, and their small re- 
sistance to accidental blows, show the necessity 
of limiting, in iron, the thickness of sheets to a 
minimum of about one-fourth of an inch, 
and the diameter of the smallest rod to 
about one inch. Similar reasons would sony 
the adoption of the same sizes in steel. Dif- 
ficulties in rolling will also establish limit- 
a thickness for channels, angles, beams and 
other shapes, in steel as it has in iron ; these shapes 
in steel cannot be rolled much, if any, thinner than 
| in iron, and certainly not thinner in p: ion to 
of the two i 
these minimum 
ill be no gain in the use of steel, un- 
of.iron. If the cost. of 
or less than of iron, 
considering their relative working strains, it could 
be substituted for tension members except for very 
short spans. In the lateral system, steel rods could 


less its price is near 


mens, and upon long pieces used in | 


robable, and relatively lower heights of | 


|comparative estimates upon particular 8; as 

| the span increases, the saving in weight adds to the 

/economy, which, in structures from 200 to 300 feet 
long. saves from about 5 to 12 per cent. 

What will be the relative cost of manufacturing 

| bridges of steel and of iron can only be answered 

after a more extended experience, and largely 


} 
| 


|depends on the development of new plans and 
| methods of manipulation. At present, considering 
the additional care required in all the processes 
| and the necessity of substituting, temporarily, pro- 
| cesseS which are more costly than those heretofore 
| used for iron structures, the cost of steel structures 

m 


ust be higher than of iron ones. 

As the first successful iron-bridge builders were 
| those who were able to throw aside the traditions 
| and practice of the users of wood and adapt their 
| designs and processes to the capabilities of the 
| metal—iron—so must the successful builders in 
| steel be those who can accept the fact that the 
|new metal, structural steel, requires a like sacri- 
fice of old traditions and practices, a development 
| of new plant and processes and the education of 
| a new class of metal workers. 


| The paper was very favorably received, and was 
discussed at length by Messrs. Clarke, Boller, 
| Macdonald, Chanute and Torrey. For lack of 
space, report of their remarks is deferred until our 
| next issue. 

Judging from the results of this and recent other 
meetings of the Society, the lately-adopted method 
of sending advance copies of papers to be read to 
those who are likely to take part in discussion of 
them, is likely to elicit much valuable information. 
and to awaken the interest of members in the 


meetings of the association. 
ep 0 00 Ge 


PERSONAL. 


Captain James B. Eads sailed from New York 
‘for Europe on the 6th inst., to be absent several 
He has much important business in hand. 





} 
| 


| 
i 


| months. 

He will visit London and Paris, with reference to 
| the Panama Canal, after which he will proceed to 
| Hungary, in connection with an engagement to 
| repair the damage caused there by the disastrous 
| overflow of the Theiss last winter. He will then 
| go to Egypt to take observations at the Suez Canal. 
| Apart from business of this kind, it is also under- 
| stood, he is commissioned by the Mississippi Valley 
| Association to do what he can in England and on 
the Continent, and more especially at Antwerp, 
Bremen and Rotterdam, to stimulate direct trade 

with New Orleans and St. Louis, by showing the 
| immense advantage of the jetties to shipping, and 
| the chtapness of the Mississippi route for the West- 


ern grain trade. 


Commander E; P. Lull, who recently read a 
| paper on the problem of a canal between Lake 
| Nicaragua and the Pacific before the Association 
| for the Advancement of Science, at Saratoga, is a 
| Milwaukean. In 1850, he was employed in the 
book-bindery of E. A. Calkins, and in the follow- 
ing year, he was newsboy and devil in ordinary 
for the Commercial Advertiser, a paper published 
by Lucas Seaver. He moved to Neenah, Wis., re- 
ceived an appointment in the navy, and has grad- 
ually worked his way up from the average rank 
, of the marines,.-He served very creditably during 
the war, and is highly ésteemed by his superior of- 
cers as a resolute and reliable commander. 
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: | 100 le. ai the velocit ee at the end of 
A PRACTICAL | Menai se y acq 


= force which raised it 10 feet, and for this reason 


STEAM KEN GIN FE. | work and velocity may readily be expressed each 


in terms of the other. 
ARTHUR RIGG, M. E., Lonpon, ENa. 


The height from which a body falls is nothing 
| else than a space during which it is under the con- 
With Additions, showing Latest and Best American 
Practice. , 


| stant influence of gravity, represented by its own 
TABLE IL. 


| weight, and, as by formula ti), V*® = 29 h, using 
of A 
73 
HEIGHTS DUE TO VELOCITIES PRODUCED BY GRAVITY. 


| h instead of S, and g ins 
v 


A= —— 


{14} 

















2g : 
£8 £ 4 2g | | _ But the work done consists in raising a weight 
243 #3? 3 42 33/2 wv 
ss pes) og isSe) ge Sse x Wh= [15] 
eo stl 9 
2 0.062 3 : . i ion i w ; inetic 
3 0.13075, 23 | 82141 42 27.301 72 | 80.407 | OF * ee eee ee oe coe ae 
4 0.24844) 24 89441 43 28.711 74 | 85.029 | CMCTEY Of & body, s° : Cunetty Cane 
5 0.38819} 25 | 9.7048 44 30.962 76 | 89.688 half its vis viva, and it varies as the velocity 
7 O70 | 37 1990 | 46 seaer 80 | pare | “aus 
7 0. f 32. .379 | a : . : : 
& 0.99377 28 (12174 | 47 34.301 | 82 10441 __ Power.—The unit of work consists of one pound 
9 1.2577 29 13.059 || 48 35.776 | 84 109.56 | Weight raised one foot bigh, without specifying 
10 1.5528 30 13.975 || 49 37.282 | 86 114.84 the time in which such work is done; but for 
ay ikSses || 30 taneee || ae \ateer | oo aasvr |P@ of calculation in connection with steam- 
"13 26241 32.2.16.100 \ 54 45.279 | 92 131.43 | engines, the time occupied in raising one pound | 
14 3.0636 33 16.910 \ 56 $8.005 os 137.90 | one foot high requires to be included, and so the 
16 39751 35 (19.021 || 60 55.870 | 98 149.07 unit for power becomes, one pound raised one foot 
17 44875 36 19.813 | 62 59.689 100 155.28 | in one minute. But as such an amount is in gen- 
18 5.0310 37 (21.257 || 64 63.602 eral inconveniently small for engines of any size, 
z torr = = +e aos the standard power usually adopted in practical 


| 3 Rs-vis | 630 | mechanics is that which is called a horse-power. 














————————————— =| Engineers of the last generation, with whom 

The following table gives spaces or heights dur- human and animal labor was an important con- 
ing which bodies are acted upon by gravity and sideration as a source of motive power, devoted 
the corresponding terminal velocities due to such considerable care to experiments as to the best 
spaces: modes of applying it and the quantity of power 
developed. The main result of their deductions 
| was, that in moving machinery the power of a 
| horse was on the average equivalent to raising one 


TABLE Iii. 
FALLING BODIES. (VELOCITIES DUE TO DIFFERENT HEIGHTS.) 

















ZZ 2 | | ound 38,000 feet in one minute, or raising 33,000 
| & s & 3 3 IF gs | 3 bs. one foot high in a minute; and since that | 
$ 3 & es fos | S| es | period the figure of 33,000 Ibs. has been taken as a 
a = a is a 33 igi standard for horse-power, though it is undoubtedly | 
3 38 = 38 5 3 is EF |@bigh one. This standard is generally accepted, 
& ia £ ige ge isereé | Se | and there is no cause why it should not be univer- 

a —- ————|| ——- =|} sally employed, except that it does not fit ac- 
byte 3.9) 8) Sis 150 | curately with the empirical metrical system, so 

3 | 139 40. s«# 175 106 | 400| 160 | the French horse-power has been made equal to | 

‘ 16 50 87 ose 13 440) 170 aa oo — a high ina tee 

. 500) | parently use is any more accurate than | 

a a OSs S | OTR || «S30, 188 | the English standard, but because it is a convenient | 
20 | 3 | © 7% 300 139 || 800} 227 | round number expressing 450 kilogrametres a 
25 40 | 100 80 425 | 144 ||1000) 254 | minute. 


Horse-power is commonly associated with three 


The aaa of gravity in prod qualifications, namely, indicated horse-power, ef- 


ucing uniform ac- : ; 
celeration gives a method of ascertaining the | ‘ective horse-power, and nominal horse-power. 
force regutete to produce other rates of accelera- Indicated horse-power is ascertained by a know- 


| ledge of the ave steam pressure in pounds 
| uponjeach square-inch of a piston. This then is mul- 


tion, whether these are uniform or irregular. 
Let the symbol F represent force required to be 


tiplied by the area in square inches to give the 

known g: A:: W: FP [12] | total impelling pressure in pounds. This total is 
nie ae é | multiplied by the velocity of the piston in feet a 

an expression equivalent to the following : minute, and finally divided by 33,000 to convert 
A F Ww the expression of units of work, pounds raised one 

fi Si i te foot high in a minute, into the more manageable | 
= —,and therefore F= A —. [13] fi of horse-power 
gs . 9g ad Thus, whatever power is actually produced by | 

Ww x steam pressure in a cylinder -becomes. known, and | 
— is the weight of a body at any place divided by | forms a tolerably accurate standard by which the 
q - ; . performance of an engine may be tested. 
the accelerating influence of vity at the same re is measured by the steam-'| 


Average pressu 
engine indicator, both when an engi'e is doing 


place, and is thus an invariable = wherever 
i work, and when empty or driving shaft- | 


an experiment be conducted, and is called “‘ mass,” 
and becomes the acknowledged unit for all accurate | ing. By taking indicator ms under both 
scientific calculations. This expression dissociates | circumstances, it can be ascertained how much) 
the weight of a body, which is accidental, from} power has been consumed in driving the engine | 
its ‘‘ mass,” which never changes, and may be con- | and shafting, and how much remains to be usefully | 
sidered as the amount of matter the body contains, | e ed | 
hier an unalterable quantity wherever it may 
situated 





latter amount is called effective horse-| 
power, and its proportion in relation to the whole | 
the quantity | power varies accord to circumstances, but 


, and varies in| may be taken as about r cent of the indicated | 
amount in direct to the velocity with | horse-power when not eatlly ascertainable. 
which it travels. If a certain force act upon 1 lb.| Nominal is purely a commercial | 


for a definite time, a velocity is given to it which | name, and has no defined or 
is increased in direct proportion to the time during | | 
which the force acts. 


merally acknow- | 
Itisaterm giving an approxi- 


the measure of work done by the h 


301 


The elements really entering into the number of 

orses-power which any engine will develop are: 
The average effective steam pressure and the 
velocity of the piston. 

Thus, one engine may be so well and strongly 
constructed as to work with very high pressure 
steam, and give out twice as much power as 
another of the common type, while both, so far 
as the diameters of their cylinders are concerned, 
are called of the wame nominal horse-power. 
This loose term ought properly to be abolished 
from an exact science a as engineering has now 
become, and while its earlier signification has 
passed away, no new meaning has been defined 
and generally acknowledged. 


The indicated horse-power of an engine = 
Av. pressure on its piston Area of piston Ft. traveled 
in lbs. per sq. in. in sq. in. ~ per min. 


83,000 


It is easy to notice that if for any diameter of 
cylinder and speed of piston there be obtained an 
amount,giving the horse-power at an average press- 
ure of 1 Ib. a square inch, atable of such amounts 
will facilitate calculations, as it would be only 
necessary to ascertain the average pressure from 
indicated diagrams, and multiply that amount by 
the unit of horse-power for each pound pressure. 
The following table has been prepared for this pur- 
pose, and it will readily aan any units of horse- 
power beyond what are actually given for any 
other velocity of ne by multiplication or 
division. For example, a piston of 12 inches diam- 
eter at 400 feet per minute gives 1.366 horse- 
power for every pound average pressure on each 
square inch, ni will give half or double this 
amount at speeds of 200 or 800 feet a minute. 


CENTRIFUGAL 


FORCE. 

One of the laws of motion is, that no change 
can occur in the direction of velocity with which 
any body travels, without the application of force; 
consequently, when a mass travels in a circular 
ath. it continually deviates from the straight line 
in which it would ordinarily move, and falls, as it 
were, toward the centre. The natural direction 
would be tangential at any moment, and a re- 
straining or centripetal force ia requisite to keep 
the body moving round a fixed centre. Its ten- 
dency to fly out radially is — to the restraining 
centripetal force, and is called by the name oi 
** centrifugal force,” a somewhat incorrect appel- 
lation, as it does not truly express a ‘‘ force” in 
the exact signification of that term; but a resist- 
ance to be overcome by force. 

Making use of the name centrifugal force, as a 
convenient description of the uniform pressure 
necessary to keep a rotating body in a circular 
path, it becomes necessary to ascertain the 
amount of this pressure, for such a calculation is 
found useful in many matters relating to steam- 
engines. 

in fig. 4 a weight of 100 pounds is supposed to 
be rotating around a centre O, at the rate of fif- 
teen revolutions in a minute, or one-quarter of a 
revolution in one second, and the radius O A = 16 
feet. The circumference is thus 100.53 feet, and 


Fie. 4. 





The same force would give half the velocities to | which would be 
a body of double the weight, and thus momentum | in inches. Such as it is, however, the old standard | the point A this 


varies as the velocity 
remains constant, or as ae 
velocity remains constant. But 

body is proportional to its mass; therefore 


Momentum = Mass x Velocity. 


aan 


weight of a | pressure 


mate idea of the diameter of an engine cylinder, | the uniform velocity with which this body moves 
much more reasonably expressed | is 25.13 feet in every second. Commencing from 

y would travel in a straight 

takes a mean pressure of 7 lbs. on the squareinch, | line to B,a distance of 25.13 feet, unless con- 
and a piston velocity of 220 feet a minute for low- | strained to travel to C by a force acting constantly 


engines; and, so far as an extensive com- toward the centre O, and this is the forve to be as- 
parison, made by the writer, of the smaller com- | cortained. 
mercial ngines, may be a guide, anj| Let the distances marked A band A c on fig. 4 
amount of 10 circular generally the be considered as exceedingly small; they are in any 


wer. This, case equal to each other. Then bec represents the 


raising a the attraction of the earth: | for example, makes a 10-inch cy to be called | movement due to the action of centrifugal force, 

and if, ple, a weight of 10 Ibs. be raised | 10 wer, anda 12-inch cylinder 14 horse- | during the time occupied in traveling from A 

10 feet the work done = 10 x 10 = 100 units. | power. figures do not for largersizes, toc. . 

= 1 Ib. raised 1 foot high. and each engine if well and mngly made will, A mass falling through so short a space, be, 
same amount of work would now be done | give far results then their nominal horse- may be considered as having a uniform velocity. 

by the body of 10 lbs. in falling 10 feet, namely, ' power im ' The line be is by construction exceedingly short, 





cae 





and may be considered as forming part of the 
involute of the circular path round which the 
body travels. 

A b or A c is the space passed over in a certain 
minute fraction of one second taken at } of a 
second in the present case, so that the space b c is 
accomplished in | of a second by the action of 
centripetal force equal to the resistance given by 
centrifugal force, and during an entire second 
eight times this distance b c would be accomplished 
supposing the centrifugal force withdrawn at the 
end of } of a second; but if this impelling force be 
retained, as it always is, the space through 
by its action woul 
times the space bc. 

If then ¢t be taken for any portion of a second, 
however minute, and s, the corresponding space, 
passed over, it follows that the effect of centrif- 
ugal force is equal to such a constant pressure 
would compel the body to travel a space in a 
second represented by 


8.=.2. t*. [16] 


The same result may be obtained by direct 
measurement from fig. 3, taking the distance A B 
= A C as that actually moved in one second. By 
drawing B C, an involute of the circle A C D E, it 
will be found that owing to a property of this 
curve, its length B C is always equal to that of 
any division, such as b ¢, multiplied by the square 
of the number of times by which A c may be 
divided into A C. 

It has been considered that the small space b ¢ 






































TABLE IV. 








be eight times eight, or 64 to travel in a circular pat 


as| In the present case 
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See = ‘the action of centrifugal force during an entire 


| revolution; or the same result is obtained by multi- 

plying the space, 19.7 feet, passed in one-quarter 

INDICATED HORSE-POWER FOR EACH POUND AVERAGE PRESSURE ON A SQUARE INCH, WITH DIFFERENT DIAMETERS AND SPEEDS of a revolution 4? or 16, and the terminal! 
OF PISTONS. 


velocity would tollow as 39.4 x 16. For the con- 
venience of this calculation the radius has been 








Diameter SPEED OF PISTON IN FEET A MINUTE. taken as 16 feet; hence it is found that the termina! 
of velocity which is due to centri force actin 
sib ical leah dichiontiadib ce chin a g 
= during an entire revolution is equal to 
Inches. 240 300 350 400 450 500 S50 | «60 | eo 70 = 39.4 x 16 
| i : A 
— soma — —— ——_—— | -— ——_- ——— | ——_-——— = 39.4 times the length of the radius ex- 
4 | 001 1M 133 | .152 171 19 .209 228 | (247 285 16 
$4 US 144 | 168 | 1 £16 34 = 28 | 312 0 pressed in feet. 
f 144 ‘18 a te f d ; ‘eae ; by 45 i rifu 
5G 173 ‘216 ‘O52 | “988 "324 ‘36 ‘306 | ‘432 | 1468 Ba wee general expression for centrifugal force thus 
6 | 205 2568 299 | .342 385 428 471 513 |  — .665 41 as ~ 
B44 245 307 391 | .408 461 512 563 | 614 | .608 8 ae: Revolutions ) * as 
7 ‘279 348 ‘408 | 1466 “524 583 641 | 1400°| 1756 ‘7a Cent. F.=—X 4 ner second 5 X 89.4 Radius; [19] 
a Sos as | toe | cesses: | tsi: |u| ea . ' 
365 456 mee) -685 761 ft ee j 12 . : 
8% | 413; 516 | 602 688 | "774 l ‘86 | 246 1.032 1.118 | 1.29 and by calculating out the 39.4 and gravity g, 
9 .462 577 ah i... 77 866 | 963 1.059 1.154 | 1.251 | 1.444 me Revolutions ) * 
9% ‘1S “644 ‘751 |  _859 966 | 1.074 | 1.281 1288 | 1.305 1.61 Cent. F. = W) ner second § % 7X 1-223. 
10 i mat 714 8338 | 952 1.071 1.19 1.309 1.498 | 1.547 | 1.785 a 
10% 63 787 919 | 1.05 1.181 1.313 1.444 1.575 1.706 | 1.969 | or expressed in terms of revolutions a minute, 
11 691 864 1.008 | 1.152 1.206 | 1.44 1.584 1.728 | 1.872 2.16 Ribilettins 9 
lutions 
11% 754 43 | 11 | 1.997 1.414 | 1.572 | 1.720 1.886 | 2.063 | 2357 | per minute 
12 82 | y'oe5 | 1.195 1.366 1.54 1.708 | 1.88 2.05 2992 2564 | Cent. F. = W x r X 1.223 
13 964 1.206 | 1.407 | 1.608 1.809 201 | 1211 2.412 | 2.613 3.915 | —— 
14 1.119 | 4°398 | 1.631 | 1.864 2.097 2.3381 | 2.564 2.797 3.029 3.495 60 
15 1.285 1.606 | 1.873 | 2.131 2.409 | 2.677 | 2.845 3.212 | 3.479 4.004 | luti ‘ 1.223 
| | } | Revolutions 
16 1.461 | 9191 | 2.436 | 2.741 | 3.065 | 3.340 | 3.654 | 3.058 | 4.567 = w} : t <?X—— 
7 | (1088 te (8ao6 | 2.790 «3.081 | 3.424 | 3706 4.18 | 4.45 5.18 per minute 60? 
2.312 | 2.697 | 3.083 3.468 3.854 | 4.2 4.624 | 5. ; 
19 2.081 Ssr7 | 3.008 | 3.498 3.805 | 42m | 473 BISA | B53 dag = Wx R*x r xX .00084; [20] 
3 |} 2.4 29.855 | 3.331 | 3.807 4.28% 4.759 | 2 : ; i p . 
oi aaa — ; od | a EN te we and this formula can be used for calculations con- 
‘ 2.518 | 3, 3.672 4.197 4.722 5.247 | 5.7 6.296 | 682 : i i ; 
= | aaa 3.148 een |. Se Ses | 830 | lav ¢-aee $e ses nected with governors and other details of steam 
zs 3.021 3.776 4.405 5.035 5.664 6.294 | ~ 6.923 7.552 | 8.181 9.44 | ongines. 
24 3.280 | 41n 4.797 | 5.482 6.167 6.853 7.558 6.228 8.908 10.279 - ~ poe 
25 3.2 4.461 5.105 | 5.948 6.692 | 7. | 8. + her Bs 05 
FOREIGN INTELLIGENCE. 
26 3.861 5.63 | 6.435 7.239 8.044 8.848 9.652 | 10.456 | 12.065 i s 
27 4.159 ‘ 6.066 | 6.932 7.799 | 8.666 | 9.532 30.990 | 11.265 | 12.008 Edison has obtained from the French government per- 
28 4.477 5596 | 6.529 | 7.462 8.395 9.328 | 10.261 11,193 | 12.125 | 13.991 mission to establish telephone communication between 
29 4.805 6.006 7.007 | 8.008 9.009 10.01 | 11.011 12.012 | 19.013 | 15.015 the various quarters of Paris, 
30 5.141 6.426 7.487 | 8.568 9.639 | 10.71 | 11.781 12.852 | 13.923 | 16.065 iivciameninnandinin ee c 
| } ! | e r 0) 2: jurne, Au la, 18 linproy 
31 5.486 6.865 8.001 | 9.144 | 10.287 | 11.43 12.5738 13. 716 | 14.866 17.145 | at acost of $6,000,000, so as to admit of ships of any 
32 5.846 7308 | 8.526 | 9.744 | 10.962 | 12.18 13.398 14.616 | 15.834 | 18.27, burd > the ci 
ss 6.216 coy | 9.065 | 10.360 11.655 | 12.950 | 14.245 15154 | 161835 | 19.425 | en coming up to the city. 
34 6.59 82% | 9.611 | 10.984 12.357 | 13.73 15.103 16.476 | 17.849 | 20.585 | At Middlesboro, a large iron-manufac locality 
35 6.903 8.742 | 10.199 | 11.656 | 13.113 | 14.57 | 16.027 | 17.484 | 18.941 21.855 in England, an order has been received from the United 
| Ems | gare | weame | wee | ee | Ss | 19te | ee | Be | tes | Sentara and Amtria are shot 
37 7. | : | 11.403 d . E | . ‘ ; 24. i 
RE | eae ae | hae | re | ae | Bale | Ba 77 witha subterranean rairoad tobe called the Alber 
: . 0.86 | 12.67 5 of | 18. | 19. / 23. 27.15 | 
40 =| 9.139 | 11424 | 13.328 | 15.232 17-136 | 19.04 | 20-044 22°88 | 24:752 | 28.56 —— a through the Alps, about 
41 | 9.604 2. 14.007 | 16.008 18.09 | 20.0 22.011 24.012 | 26.013 | 30.015 QT ti Bott t . : 
3 | 10.38 | 12:04 | 14 608 | we oe => se 1 18 | pr | ae systern is proposed in Europe to take place Oet, 15, on 
: | 13.29 | 15.4 | 427. 22. a t ‘ , » » 19, 
44 11.046 | ais | 16121 | 18.424  20°727 | 23/03 25.333 | 27.636 | 29.939 | 34.545 | which date in 1829 George Stephenson's first trip was 
45 11.563 | 14.454 | 16 863 | 19.272 | 21.681 | 24.09 26.399 = 28.908 | 31.317 . 36.135 | made from Liverpool to > , 
46 2. | 15.128 17.626 20.144 | 22.662 | 25.18 | 27.608 | 30.216 | 32.754 ' 37.77 |. Itis announced that wells have been bored upon the 
“7 18.014 } 48.768 | 19.280 | as.086 =. = ny 21.658 | 36.106 i. ete eee eremrans, 20,000 
2. 6.446 19.187 | 21. 24. | 27. 5 12 | ; } . * | galions good wa 2 ve q is 
#9 12.918 | 47'142 | 19.900 | 22.856 | 25.713 | 28.57 | 31.427 | 94.286 | 37-141 | 42.855 | will sabuneeahe paene? that district of cae 
50 | 14.28 17.85 20.825 | 23.8 26.775 | 29.75 32.725 | 35.7 | 38.675 | 44.625 | try, which has hitherto suffered greatly from this cause. 
51 14.832 : 21.665 | 24.7 27.855 | 3095 | 34.045 | 37.08 | 40.205 | 46.425 The latest canal contin 
52 15.437 | 1p.o96 | 22.512 | 25.728 | 20.044 | 82.16 | 85.378 | $8.502 | 41.608 | 48.24 | carl anit wore thiouch France The Commi Genenat 
53 16.041 907552 | 23.304 | 26.736 | 30.078 | 33.42 | 36.762 | 40.104 | 43.446 | 50.13 | CMGI Ge bas the sub ¢ jean Berd 
54 | 16.656 | 99.82 | 24.20 | 27.76 | 31.23 | 34.7 38.17 | 41.64 | 45.11 | 52.05 nde subject of a canal from Bordeaux to 
55 17.275 | 93.504 | 25,193 | 28.792 32.391 | 35.99 | 39.589 43.188 | 46.787 | 58.985 | the Mediterranean, near Narbonne under consideration 
This would render Gibraltar of very little military im- 
56 17 22.386 | 26.117 | 20.848 | 33.579 | 37.31 | 41.041 | 44. | 48.503 | 55.965 | portance. 
S| Bae | Boe | See | | Be | fos | Bae | ee.) ee 
4 24.018 | 28. 32. | 36. | 4. | 28.0 . Cp" | OO. Iron rails seem to hold their ground in jum much 
59 19.902 | 24.852 | 28.994 | 33.136 | 37.278 | 41.42 | 45.562 | 49.706 | 53.846 | 6213 
60 20.558 | 25.008 | 20.01 | 34.264 | 38.547 | 42163 | 47-113 | 51.308 | 53.670 | 4.05 better tien Deve, | the Degas Bye 


675 were steel, while 5,181 were new iron 


} 
| is moved over by the action of a uniform force, | 1,191 were old iron. 





| and in order to compare this force with gravity it : 
is only necessary to ascertain the terminal velocity | pee! alls wore selling in Bngland recently as low a 
at the end of one second, and divide by 82.2, the | the manufacturersis given as £5, As one journal says: 
| terminal velocity due to qevity. Referring to “Makers are only on with work in hopes of the 
| fig. 2, it has been seen that total space passed | market price .” Since then it has improved 
| over by a body acted upon by a uniform im- | somewhat, asa necessary result of the remarkable de- 
| pelling force is onal to the time multiplied by the | mand, in excess of the supply, in this country. 

mean velocity. the present case time is| The Post says that the enormous richness of 
| given as one second, and the space as B C, which | the old ids on the Guinea Coast has not been ex- 
, measures 19,7 feet. Hence the terminal velocity, rated in the received of late. Sir John 


V, will be twice this distance = 89.4 feet, and | 





lover’s ieee ie t 
| finally the pressure, P, sequined to compel the body | ah pun jem “i uP a geneg is ja gnoe 
: ee eine at a depth of 50 feet, and $15 0n the 
wxv surface, extent is practically unlimited. 
= $2.2 [17] | _ Work has been commenced on the across the 


a charter from 
The road will be 150 miles 


facilitate all The ; 
vernmen 

070.50 male It will 

road. It will be a rival 


long, and 
V=2BC=2 x 19.7 feet = 39.4 feet, of traftic between 


| can 
will, it is claimed, 
the 
100 x 89.4 aonae 





and therefore P= = 122°3 Ibs. [18] 


In woe — er 4 Saas into a more 
generally useful form, necessary to express 
centrifugal force in terms of the radius, O A, and 
the number of revolutions in a second or minute, qualities. t 
as these, with the weight of a body, are usually the |has analyzed this gas and found it to be composed of 
data — for py ee me —_ force. ee eet nice olen ee oy 

rawing and m t of trogen, 5. ; .180; oxygen, 0.185, 

By g easuring the len A § = aah cedbunteenbindne 

ugh by! The 


involute entirely the circle the 
ascertained which a body would pass French contemplate ‘tapping ” the Soudan, their 


t Stassfurt da 

pm ¢ ey cm ay 
svanaatin ate ingiven off inieree 
mixed with ordinary 


a 
when it becomes 
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idea being to construct a trans-Sahara railway to con- | received the contract therefor, are engaged in construct-| that the contract be awarded to him, subject to the 
nect Algeria with the River Niger. The President of ing one of their improved — Roping engines for ratification of the votes of the city, at an election to be 
the Republic has just appointed a commission to con- | the new water-works at bal, Mo. It will havea held at as early a day as possible. Mr. Norman's propo- 
duct preliminary investigations. aes expeditions daily apne of 2,500,000 gallons. This establishment sition embraces 16 miles of pipe and 160 hydrants, with 
are to be dispatched to re; on the topography, cli- is enjoy in a high de; e revival of business pros- an annual rental of $16,000, and for all extensions of the 
mate, oo and — oo of ead of Ps ys and is running its shops to their full capacity a & hydrants to the mile, at $60 per annum each, 
Soudan, surveys 0) coun are made , y night. with the privilege to the city to add as many more hy 
ultaneously from and the Senegal. : : a drants as they may desire, by only paying the cost of 

A At a recent experiment with the electric light on the placing the additional hydrants, without additional 

The Bavarian railways are not famous for express tower of the Grand Union Hotel, Saratc an open tal. It isstated that “‘it i in th he 

speed. The Durkheimer Anzeiger says that a student’ carbolic reflector but no lenses being used, the light was Sao weiindniie timaninonian a ee 
at the university of Wurzburg, on the 12th of August, | turned toward a spot in Ballston Spa, seven and a half P’® Wl! ratify the action of the Couneil. 


made a wager with some of this fellow academicians to miles distant, where, b vious arrangement, a num- anatase 

beat the locomotive in a race with his velocipede from ber of persons were Be to witness ee experiment. STREETS, DRAINAGE, ETC. 

Wurzburg to Kaisers'autern. The student managed to So powerful was the light and so accurate the eeepes | Lancaster, Pa., is paving its streets with Belgian 

arrive at the destined goal before his companions and that the des ted spot was instantly illuminated a blocks. Thus far, $11,000 have been appropriated. 

received them with tric:mphant complacency as they fine print be-easily read. This is stated to be the : a. ae . 

ste out of the railway carriage on the platform at longest distance at which illumination of equal degree _ The appointment of Mr. E. 8. Chesbrough as Con- 
rslautern station. has been accomplished. sulting Engineer for the new Sewerage System of New- 


. : port, R. L, meets with universal and well-deserved ap- 
In the matter of guaranteed railroads the Brazilian, A Clifton, Ontario, despatch of the 10th inst. says: proval by the people of that city. 

Governmert has imtiated a new arrangement with a | ‘‘ The Great Western Railway pumps were to-day con- ue Sa : ia 

Paris syndicate called La Société de Chemins de Fer nected with the Niagara River Hydraulic Company’s A survey of the irrigation canal of the Union water 
Brésilievs in regard to the Parand Railroad, by which water-power and worked with complete success. The 0's of Denver has been made, and work will be begun 
that company will raise all the capital at once and | pumps lift the water from Niagara River below the immediately. The entire length of the canal will be 
deposit it with the Rothschilds of London to order of Geoeuien Bridge, Cliften, to the elevated reservoir at forty-three miles, and extend trom the Platte River to 
the Government and for its use, the Government having | the Great Western Railway station, a height of about Sand Creek. It will bring into cultivation some 20,000 
to replace the money as it becomes required in the 350 feet. The pumps were made by the Hony Manu-| @¢res of land. 

progress of the construction. The same company is facturing Company, of oes. N. Y., andthe water- The blocks of the old Nichoison pavements, in Mem 
also in treaty for a similar arrangement in regard to the | wheels and machinery by Goldie & McCulloch, of Galt, phis, Tenn., which are being replaced by stone, are al 
Rio Grande do Sul and Bazé Railroad, which passes the Ont. There = oes enough to carry the water fifty to be consumed, as a sanitary precaution, in common 
great coal beds of Southern Rio Grande. feet above the level of the station here.” with all infected bedding and dry refuse matter, in a 


Iron, an English class paper, states that the whole Prof. E. J. DeSmedt, chemist for the District. of ‘™ge furnace which has been especially built for that 
mining population are turning their eyes to America | Columbia has recently made a report of the result of his PYrpose, and was satisfactorily put in operation last 
and A’ . Mr. Bryson, president of the Northum- | examination of a sample of well-water, said examina- “°°* 
berland Miners’ Association, urged all the unemployed | tion being for sanitary purposes only. He states that he The advantage of ventilating sewer covers is a ques- 
laborers to give up the struggle at once and for ever in | considers a water potable when it contains the normal tion which is being discussed in Chicago to a consider- 
old England and to emigrate. Three hundred men of | quantity of air; when it does not contain an excess of able extent. At present the improvements have only 
the Bradford Iron and Machine Works are on their way | earthy and alkaline salts; when it does not hold in been put in a few streets, and where they are used the 
now to Philadelphia, where ern is promised sulution any appreciable quantity of ammonia, nitric or escape of gas is unusually large, and at times offensive 
them. A cutlery firm in Sheffield, with all its capital | nitrous acid; when chloride of gold, for the detection of It is said that this will be remedied when all of the 
and full staff of workmen, is moving bodily to this coun- organic matters, produces no reaction; when ignition covers are placed. The whole system has been attacked 
try. Jron indulges in a woeful lamentation over these gives no result proving the existence of organic and declared impracticable. Mr. R. T. Crane, of Crane 
signs of a general movement, stating that “it isthe matters; and furthermore, when the microscopic exami- Bros.’ Manufacturing Company, has written a letter to 
jaw and most trustworthy workmen who have hived off ry tO a oe one a or Lenape | Health Commissioner De Wolf on this subject. He says: 

. ter having o ned t its, and baving made .. wy, o rv 

The Italian government is about to construct a large | ® qualitative analysis of the solid residue, he marks wom the aaa taal bs pomenities ‘aivet gua towonae in 

observatory on tal itunes. A site has heen selected organic matters ‘‘o” and calls the sample good potable sewers, which pressure has caused the sewer gas to escape 


. water. with considerable force into our houses, still they only par- 
at a height of 9,562 feet above the level of the sea. The | tially meet the great defect in our sewer system, and all in 
purity of the atmosphere is so great at this elevation, The following table, which we copy from an ex-| the coldest weather when our houses are all closed up, and 


that the planets can be observed with the naked eye al- change, showing the water rental obtained from a house | when we live almost entirely insideof them, forthe following 
most as well as with telescopes of low power through | valued at $8, and a house valued at $20,000, will | reasons, viz. : : 

the thick atmosphere of towns. Verus, when shining | prove of interest. The calculation is made on the basis ,.,” 1: The open covers wiil fail entirely to accomplish the ven 
alone in the heavens, casts a distinct shadow. This will | that the houses are supplied with bath-rooms and all; tilation of the sewers or the removal of the pressure of the gas 


: : : , therein by reason of becoming closed in winter by snow, ice 
be the second loftiest observatory in the world, the | inner and outer conveniences : and dirt, and, of course, the gas pressure will cone exist. 
United States Signal Station at Pike’s Peak, in Colorado, | House House “2. The fact that in the coldest season of the year, when 
at an elevation of 14,336 feet, being the loftiest station, costing costi our houses are warmed, there exists a parcial vacuum in 
and, indeed, the loftiest inhabited ding of any kind | $8,000. $20,000. | them, as any person will understand who will observe how 
in the world. St. Louis........ 3 $18.00 $35.00 | the cold air is drawn through every crevice at such times, 
Ch BE See eS Diewk iting ben cabued 12.00 2200 and this suction or vacuum will draw the sewer gas into the 
The French engineér, M. Verard de St. Anne, who | Cincinnati...................... 19.00 34.00 houses through the defective sewer drain, though the open 





has devised a scheme for constructing a viaduct across | Philadelphia.... 


16.00 covers took off all the pressure (which I do not believe they 
the Straits of Dover to bridge the English Channel, will | New York....... .........-... 0s eeeeeees 


18.00 do when they really are open), so it will be understood, with 





; ; | Brooklyn.......... 21.00 | open covers, we will still be troubled with sewer gas under 

soon gO to d ene = ine ~ - SC? t <3. Siu scdwad Gdsewanso ieee ‘ 25.00 the present defective system of running drains. 
capitalists. He estima o Ee | No... on cadniiececdasccenndsa 29.00| “Now,asto the remedy: First, the sewer and soil pipes should 
,000,000, but his are undoubtedly toolow. He | providence... 7 31.00 | be perfectly laid- that is, tight—and, if they were, this would 


poses that his uct shall be high enough for the | Boston..... : 


4S2ese228 


a 40.00 | be nearly all that would be necessary to do, that is, provided 

ships to under, and the span long enough | Buffalo......... aa . 36.00 there was no pressure of gas to force its way into the dwellings 

not to endanger safety of nen beatin: et DI 005 cone anctees hevecnayucseds 33. 57.50 th h the water-taps; but, as it is almost impossible to get 

down the Channel. Every pier of aden will Lave It will be seen that Pittsburgh is the most expensive a perfect job of sewerage, and, also, if perfect at the time of 
to be much stronger than the Edd 


: therefore, in order to render a house free from 


Light-house, | town in the matter of water rents, New York the cheap- Fn eros it may be rendered imperfect by the settling of 
because it will necessarily be much broader for large houses, | sewer gas. it is necessary to ventilate the sewer-pipe thor- 


and est for small houses, and 
at the base and top, so as to secure the double object of 





ms ger Chicago is much cheaper than St. Louis. oughly by connecting it, full clas, with & good-acting. venti- 
undernea enabli “ ating flue. Such a one ii id 
sratarysubantial cough to earth weight ot «ai |, 1 aly cAuoal showing ot ine proetarange | Stati slate het ea te wil rea 
| ventilat ue Ww t 

we ee ee ee ments of the St. Paul Water Company tor supplying the | and cause 8 vasouas on the — at oar 





sewer-pipe, which would not be 
LSS population with water ridiculously inade- | Overcome by the vacuum in the Sones. Therefore, what 
IGENCE to 2S —— the city,” both for oo * and leaks thete’ watane be in the tewer-pipes would sways 
GENERAL INTELL ‘ The present water com was char- | be inward. All ee of ventilating sewers by running 
in 1857, and “7 pany of twenty- | cold ventila: P mp to the top of the building ts defec- 
"2 We it oni to publish in these , was limited term | tive from the fact that it only takes off the pressure of gas 
solicit and are always pleased five years, but it has been se times | that would otherwise exist and does not counteract the effect 
cotumns any ttems of interest that may be furnished us. since. and i to the Press the Water | ef the vacaum which every house has in the cold weather. 
eo | Company “in each cese has been allowed whatever | Such a system when largely carried out would prevent the 
GAS AND WATER. coucessions it asked, apparently without any attempt —e eal ahh: to oer ee ee 
| m Th wi ave reat vi tage 

Gas in New York _—_ to $1 or $1.50 a thousand o _ = of oa ip menace a on ayeam of cower veuttintion. ‘tus. Eling two. "naleances at 
Crea rermserigtat 82.90 ts ow dota to $1.90." | seme extraordinary that the citizens of St Faul should | Sn a'ncw dwelling, storen sees and factoric Sra 

have been so little watchful of their interests as to per- | required to construct 4 ventilating flue for this purpose.” 


Why not form a company to meter out sunlight to us?| mit this monopoly to be fastened on the city until osonespnlillipetecen 
that na soon make | 1891.” And Tent what sbould have been insixted on 
or 


We know of lots of yar BRIDGES 
as for gasligh would improve | was the right to acquire the water-works at a fair | : 
the quality in the bargain.—New | ‘aven Register. ae reg whenever it was deemed .| The Muncie Railroad is constructing a new bridge 
The Boston Water Board has the water would now be willing to | across the Wabash River at Bluffton, Ind. 
tion of $240,000 for the introduction of iron water pipes | make any arrangement for the sale of the works to the | The Ohio Bridge & Iron Works, formerly of Lancas- 
from the Chestnut Hill reservoir to the city proper. | “ity out tale fe terms, we are le to conjec- | ter O., are putting up now shops at Urbana, O. 


obviously an indispensable prelim | 
ee. ee au en be| The middle pier of the Cleveland and Pittsburgh Rail- 


i 
e5 


h must be settled before any arrangements can be | 
made for aes supply of water.” The company, | road bridge across the Beaver river is being rebuilt. 
has about seventeen es Of The Laclede B: Co., of Sc. Louis, is buil 

which the Press considers only about one-third suf-| pow. truss ee tetdenn; tne snipes hes 





| 
| For some time past the citizens of St. Joseph, Mo. . 6 
— coy House of Representatives and equaled 1, Renta agitated over the question of construction | ee ete ee ge feet a _ 
water-works, and a final g of the City Council to Lake St. John Railway, is completed, and masonry 
Goodhue & Birnie of Springfield Mass., have received | dispose of the matter, and to hear the second report of work was com to-day.” 
the contract for the Concord State with the Water Commissioners, to whom had been referred | . 
water from the Assabet for $6,900, work to | their former report for further was held| The Montreal Herald of the 18th inst. says: ‘The 
be completed on or before Oct. 15. ee required | on Monday evening, the 15th inst., being ly at- City Council last night resolved to recommend the 
is 1378 feet of 210 feet of 8-inch, feet of 10- tended by citizens and interested contractors, repre- | Dominion Government to adopt the Point Douglas site 
inch and 20 feet of | sentatives of water-works machinery. The report of | for the railway bridge acros the river. The Mayor has 
the Commissioners stated that the principal enter- | sta~ted for Ottawa to press this suggestion.” 
The work of la the for the (Mass.) a ae auhiasennie of the | 
Water-Works is forward ints & | eee Se onrening Oe ny the | pane, Albany, OS. ¥.). frening Journal says: “The 
water will be 00 OY oe ey ee erie those of bie” Hi. Nowban ng | Delaware & Hudson Canal Compan will, in a short 
first of the new year. The opposition to the work, which Pior work embracing @ reservoir, and also of the | “me, Commence the construction an iron railroad 
so strong a year ago, is gradually disappearing, and aa Water Company to Line also | bridge over the Normanskill, near Kenwood, to take 
ae to the scheme now express a de- | | full discussion Sieeed — Ai = ; | the place of the wooden structure now there. 
sire to take the water as soom as let on. Sent srepemtiom, He Cone voting, seven to | The special commissioners of Greenfield, Mass., on 
The Geo. F. Blake Manufacturing Co., having recently ' three, the plan of Mr. Norman be accepted, and ' the Riverside Bridge at Turner's Falls, who had a hear- 
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ing recently at Greenfield, have reported to the Clerk 
of the Courts there a decree that the county of Franklin 
shall pay ten per cent. of the cost of building the | 
or 199; the town of nome. $20 578; Gill, 

$9,059; Greenfield, $4,199; N: id, $3,519; Ber- 

nardston, $839. The town of Montague is ordered to 
pay 68 per cent. of the cost of maintaining the bridge, 
jm | Gill 32 per cent. 

oe 
RAILROADS. 

There are 150 narrow-gauge railroads lying in thirty- 
four States and Territories, with a mileage of 4,1 
miles. 

William H. Vanderbilt controls 3,620 miles of railway 
and employs 27,706 men who receive some $1,170,000 
salary each month. 


The Denver and Rio Grande Railroad is to be built to | first 


Silverton, Col., and it will cross the Rio Grande sixteen 
miles west of Del Norte. 


The Chicago & St. Paul road increased its earnings 
during August $206,000 over those of 1878 ; the Chicago 
and Northwestern, $70,000. 


The survey of the propered coast railroad from San 
Francisco to Half Moon Bay is completed and the capi- 
tal for its construction secured. 


Bostonians assert that the first railroad in this country | 
was built in 1807 by Silas Whitney, on the Western 
slope of Beacon Hill, near Boston. 


Eleven Indiana railroads now use block coal on their 
locomotives, and the shipments from Clay county mines 
to these roads average 65 car loads per day. 


All arrangements for building a union depot at | 
Atchison, Kan., have been completed and proposals | 
invited for the 
$100,000. 


A San Francisco dispatch says the ground has been 
broken on the railroad to connect Austin, Nevada, with 
the Central Pacific road, the work to be finished next 
February. 


It is said that over fifteen miles of the Utah & | 
Northern Railroad will have to be built through lava | 
beds, and it will be necessary to blast the rocks nearly 
all that distance in order to bring the bed of the track to | 
a proper level. 


It is understood that the work onthe Filbert street 
extension of the Pennsylvania Railroad will be finished | 
by the Ist of next June. So far the contract for the | 
construction of the bridge across the Schuylkill River | 
has not been awarded. 


The Atlantic & Southern Railroad a has been | 
inco ted at Des Moines, Iowa, to buil 


excavation. The building is to cost) 


a road from | 
the Atlantic, Chicago & Rock Island road southward to | 
the State line. It is stated that men and money are | 


ready and the road will be built. 


Twenty-four Western railroads earned during the | 
month of August the sum of $9,159,998, which is an in- | 
crease of $242,882 as compared with August of last | 
year. The same roads between January and September | 
of this year, made a gain of $997,866. 

The Lockport & Buffalo R.R. was opened for traffic on | 
Monday the 16th inst. It has been leased to the Erie Rail- 
way Co.,which will + it and start trains atonce. The 
Superintendent is R. G. Taylor, who is also superintend- 
ent of the Buffalo Division of the Erie Railway. 


Mr. Gilbert of the well known car building firm of 
Gilbert, Bush & Co., of Troy, N. Y., gave testimony be- 





fore the railroad committee at Albany last week as to the | 
showing that they cost over one-half less | 
now than a few years ago. The usual price of a Wagner | 
car is $1,200. | 


The large railroad companies keep as careful a record | 


price of ca 


of a locomotive and its performances as ship-owners do 
of an ocean steamship. The Pennsylvania Railroad 
does not repair one if the cost will exceed $3,000. The | 
me is then marked as dead on the record, and. is | 
either sold or broken up. 


An exchange —_ : The Pennsylvania Railroad Com- 
pany has just o 
engines built, with which they ex 


a mile a minute. 
them to run right to their depot at such a speed. 


A Winnipeg, Manitoba, dispatch of the 12th inst., 
says: Acting Chief Engineer Smilloe and contractor 
Ryan have returned from a _ prelimi 
far as sees Le Prairee of the pro; 
way 100 miles from Winni 
orders have arrived from 
immediately. 


route of rail- 


The New Jersey Midland Railroad was built over a | 


great many chasms, and rous places were 


on trestles which were view 


paren from Pueblo, Col., to Denver. The pro- 
nearly ee col ti : 
passing through Colorado and other important two pairs of four Blake k 
points. The work is to Se ane ae rapidly So yo gg oe 


possib 
and the line to be ready for the graders at an early day. | feede 
The road will be aoe . os 


will greatly increase the business of the company. 
A dispatch from Bismarck, Dakota Territory dated | 
the Sth it a | Thereare 1,250,000 miles of 


of the Northern Pacific, has arrived here from the | 


, to the Yellowstone.” 


engineers as to the speed of trains, 
that it was impossible to go at the rate of a mile a min- 
ute. On Tu 
fast train of the’ Pennsylvania railroad between Phil- | 
adelphia and New York, which makes no stops fora 
distance of eighty miles, between Germantown junction | 
and Jersey City. 
actly 4 minutes 5514 seconds. At another 


|tween the head of Lake Superior and Winni 
either finished or ee ee ae and that over | 


| millions a year for twelve years will build up and equip | 
| the intention is, after the present year, to keep the rail- | P'S 
| that settlers will follow hard after it.” 


| Rondeau harbor, with a view to some improvement be- 


ered twenty new powerful passenger | 
t to make the time | 
between New York and Philadelphia, including stops, at | 
Their elevated railroad will enable | 


inspection as | 


. It is understood that | 
ttawa to commence work | 


with some dread by trav- 
ellers. It has taken nearly two years to fill these places | 
in, and the last two situated on th® mountains near | 





Ogdensburg, have just been leveled up. The road now | 
has a solid earth embankment from Middletown, N. Y.., | 
to West End, Jersey City. 


A new Kansas road was incorporated at T 
days The name of the company is t 


Southern. The line will run southwest from Lindsburg | 
the present terminus of the Salina and Southwestern | 
through McPherson, Rice, Reno, Stafford, Pratt, Bar- | 


bour, Comanche and Clark counties, passing 
Sterling in Rice County. The estimated 

road is 175 miles, and the capital 
Work will be commenced as soon as aid is 


voted. 


Orders have been issued for the immediate commence- 
ment of the extension of the Atchison, Topeka & Santa 


| says: 
a afew | 


bh 
of | 
se ST 750000, 


| ann 
| $890, 
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line will run up the Fontaine 


the s 
D. T. The machine 
Denver & Rio ao 


horse-power Corliss engine with 
twenty sta twonky-iur Hently's if. 
wen mps, twenty-four s self- 
and twenty-four Hendy’s concentrators. 
toe ~ 


in 
beara 
of a three hundred 


Buille River, 
Railway, 


as le, 


rd gauge, and when completed | 
| MISCELLANEOUS. 


telegraph wires in the 


inst, says: ‘‘Thomas Doan T world. They cost $200,000,000 


e, CO! 





Pacific end, where he has been putting locating parties| Work is so lively in the Pennsylvania iron foundries 
in the field and petting ready for construction of the | that it is difficult to procure aah operatives, and some 
Pend ille Division. He will go out on the extension | employers are increasing wages. 
from n and make a general i on of work | " 
_done and to be done. Herman Clark, the contractor, |, The Spuyten Duyvil (N. Y.) eee which have 
| arrived with Doane. Clark considers of the | been idle for eight years past, are to be started up on a 
hundred miles virtually completed, and is anxious | COMtract of 10,000 tons of railroad iron. 
to enter into a contract to grade the other bundred miles| American steel from Pittsburgh has nearly shut up 


Firth’s extensive English 'y in this country that 
has aod years been the principal source of supply for this 
market. 


The Albany & Rensselaer Iron and Steel Company, 
of Troy, N. Y., are working 2,600 men and turning out 
| 260 tons of steel rails daily, besides a large amount of 
| other work. 


Five miles were passed over inex-| The first section of the new Franco-American sub- 
int three | marine telegraph cable is nearly completed, and winter 
ig No ex- | will find avother telegraphic tie connecting the old and 


There has recently been a controversy among railroad 
some contending 





y_of last week a test was made on the 


miles were made in 2 minutes and 36 secon 


tra speed was made on this train, which consisted of | the new worlds. 


four cars, containing 163 gers. The engineers of | fastes : : : 
the Pennsylvania Railroad assert that there are a dozen | new steel British war-gteamer, the Mercury. Om ber eve 
trains a day that make a mile a minute onevery trip. | tra) trip the engines developed 7,595 horse-power, and 

The Montreal Telegram of the 12th inst. says: ‘‘ The | speed attained was within a trifle of twenty-two miles 
construction of the Canada Pacific railway goes on | 4n hour. 
* It is estimated that over 400 miles of road, be- |. The demand for iron is greater in the Ohio Valley 
& are | than the spel : one —_ . days the adyance in all 
: 7 . lasses i t. e greatest 
700 miles of road from Lake Superior west will be built pe eet See 
and running in less than two years. It is the govern- | ean apparent in the iron districts and wages have 
ment’s intention to spend 85,000,000 a year on rail- | : 
way, the expenditure to be met by the issue of railway! The new Aierican Union telegraph com 
bonds, secured—(1) on the ord revenue of the coun- | its wires over the State of Vermont wit 
try; (2) the 200,000,000 acres of land along the rail- | fhe ew It has 10,000 men at work there, and the 
way; (3) or a fund to be formed from the sale of these ine is laid up to Montreal. The company will be opera- 
— and (@) by the tet guarantee, if given. The | ting its wires before long. 

onds are to be accep y the government in payment | The im : 

; 5 provement in the iron industry all over the 

for land. It is estimated )that an expenditure of five | cnendey ‘o sev, Gacdel. At owt ‘AYbany, ae scar 


chant iron has gone up $14; railroad iron, $10 to $12: 
ig-iron, $8.50 to $9, and iron ore 50 cents per ton, all 
within the present year. The rolling mills are now ar- 
ranging to run night and day. 


| After an interval of nearly three years’ idleness active 
| operations have again been resu on the wreck of the 

ritish frigate Hussar, which was sunk off Port Morris, 
N. J., in 1780, to recover treasure supposed to amount 
to nearly five million dollars, and thought to be still 
lying in the hold of the vessel. 


ny is laying 
very rapid 


the whole of the road remaining to be constructed, and 
way built fifty miles ahead of settlement, in the hope 


eee - 
RIVERS, HARBORS, ETC. 
On recommendation of the Mississippi River Com- | 
mission, Lieut. Smith 8S. Leach, of the Corps of Engineers 
and Secretary of the Commission, has, by di ion of | 
Secretary McCrary, been made also the disbursing officer | 
of the Commission. The new steel steamboat for the Hudson river is to be 


The deepest place in the Mississippi River is about et by June Ist of next year. She will be three 


: : : | hun feet long and sixty-seven feet wide over al). 
one-third distance from tne Shore opposite Esplanade |The entire hull will be steel, and the boilers will be in 


staqet, Now Oxieams, The largest sht | she hold with the @iuing-rooms on the imain deck. She 


sunk outof sight there and not leave the top of the mast 
a , : | is to be the fastest and roomiest boat on the river. She 
visible, as the water is 208 feet deep. | will } i } j 


Col. Farijana, C. E., at Sault Ste. Marie, has been | 3 
Seam ‘ Steel wire has recently been applied to dee sound- 
commissioned by the Minister of Public Works of the a a substitute for hemp and p-sea. a 


Canadian Dominion to make a reconnoissance of the : Fs 
. eit 5 ; | belts for driving machinery are successfully made from 
Canadian channel. He will also make an inspection of | it by a Ge firm. They are woven of the best cru. 
ing made | cible steel wire, ina transverse web or net work of any 
: desirable length or width. The two ends of the strap 
General H. G. Wright, Chief of the Corps-of United | are joi.ed in the middle, so as to make it endless. They 
States Engineers, inspected the Cleveland harbor and | are also formed with a ieather or elastic covering out- 
the new breakwater Monday, 15th inst.,in company side, the interstices of the wire being filled up with gutta 

with Colonel J. M. Wilson, of Cleveland. The General | percha. 


expressed himself as well satisfied with the pi of | 5 : 

the work at the breakwater and also with the repairson | ,, > Washington (D. paneer pm ee of the 17th inst. says: 

the west pier at the mouth of the river. | am ease —— ak ae ae — _ 
In pursuance of the joint resolution of Congrens, ap- United States Commissioner of Patents by Jacob Reese, 

proved June 20, 1879. . , 


uiring the Secretary of War of Pi , who claims to be first inventor of a certain 
to convene a board 0! of the Engineer Corps to method of are e Bessemer steel, which is also 
inquire into and report w r for railroad s|claimed by Sidney G. Thomas, of London, England. 


the River Detroit can be advan usly brid or tun- | About a million tons of Bessemer steel will be made in 
neled at the city of Detroit or within one mile above or | the United States this year, and the invention in ques- 
below that city, the Secre of War has di ted the | tion will, it is asserted, save from two to three dollars 
following board: Lieut.-Col. W. F. Reynolds, Lieut.- | per ton in the cost of manufacture. The question to be 
Col. Nathaniel Michler; Maj. O. M. Poe, Maj. D. C. | decided is whether Mr. Reese or Mr. Thomas is entitled 
Houston and Maj. J. M. ware, The board will con- | to priority in the process.” 

vene at Detroit upon the call of the senior officer, and a eels all thi’ teenies at the 


will make its report and recommendation to the Chief | hening : 
of Engineers before the Ist of December next. Washin een 000 cumanont (for —- a further 
just about one-half completed, under the former 
MINING. | priation of $386,000, and will with all 
It is estimated that from 50,000 to 65,000 — 
miles of the area of Montana is uuderlaid with coal. 


now be 


by the discovery of a | mad 


portion of Douglas County, C5 
Cal ountains, about forty | 
Railroad. 7 \f 


rich deposit of gold in poola 
miles east of the Oregon & 


The eo eS of the ew Faas, 3 
“Tt is estima m most careful measure- | feet in carefully noted compared 
ments and calculations of the ore already in TG ge ey Te ‘Any deflection Of Ge chee 
Bow See. say nothing of the con- | perceptible to the naked eye is nt both by 
nected with it, that there are six millions in sight al- strument and the plumb-line, such deflection is 
ready to be taken down and marketed.” rected in the succeeding work. Thus far there has 


Sinn enthanininen tie of Coun’ in the sed 8,500 barrels of cement, and bids are out for 6, 
ee ee coe coport of the | more, to be used foundation, and so confident 


local I of Mines, ises mi cover- | of the work 

ina dab acres, Etat Gh hens bam out; an | have directed 
ual production of 320,298 tons; an investment of | 

capital, and the employment of 585 men. 


The largest stamp mill in the West has just been com- 


eae 
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larity 
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| feet 
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| inviting a conference of eminent engineers in Paris 
EINGINEERING News. to determine upon a plan and location; 135 were 
|invited, of whom 67 were chosen by foreign 
inte Wedhe. Cee | powers, and 68 by M. de Lesseps; most of these 
“s “’**| had been associated with him on the Suez Canal 
or elsewhere, and were bound to him by profes- 
sional or social ties. Sefior de Garay represented 
his (the Mexican) government, in the Congress, 


$$ with instructions to consider not the interests of 
HYDROGEN AND OTHER GASES are, by a new pro- | Mexico but of the whole world. 


cess, generated cheaply and continuously, so that; He went to Paris without bias or fixed idea 
they can be used for fuel, instead of coal, under 30| which project he would approve, under the im- 
to 40 pounds pressure, if required. Thereby heat | pression that the Congress would discuss the sev- 
capable of reducing titanic and other refractory eral plans offered. When he got there, he found 
ores may be had—the hydrogen removes therefrom | that none but M. de Lesseps’ projects were to re- 
sulphur and phosphorus, and deoxidizes. Its in- | ceive consideration; all the talk of the French en- 
tense and concentrated heat and great reducing | gineers was of the Suez Canal, and when they had 
power supplies pure iron and other metals from | no more to say about that, they called upon the 
ores, which, treated by ordinary processes, are | foreign commissioners to fill up the time, as in a 
worthless. As required, mixtures of carbonic | concert, where inferior artists sang second to the 
oxide, carbonic acid, super-heated steam, naptha, great stars. Reports made were always read, ap- 
petroleum and other hydro-carbon vapors or gases | p!auded and then adopted without discussion. At 
may be used. The products range from pure | last, it was announced that a day would be set 
hydrogen sponge to finest qualities of steel, with | apart for that purpose, but when it came M. de 
any degree of hardness as required. The process | Lesseps said there was not time. Thus there was 
hinges upon the discovery, that iron at a red heat, | but little discussion. It is all printed in not more 
oxidized by super-heated steam, is immediately de- | than 30 of the 665 pages of the official report. 
oxidized by a small quantity of naptha vapor— The Congress was divided into five Commissions, 
whence in the operation, iron is oxidised, hydro- | each charged with the preparation of matter upon 
gen is liberated, and the iron is deoxidized ready | which final action was to be based. Although 
for a repetition of the action. this work—if of any value—should necessarily 
By this method, iron may be protected from cor-| have been consecutive, in the hurry, each Commis- 
rosion, whether from dampness, salt water or/ sion was obliged to act almost without the others, 
strong and heated acids. The Baeff process for|and on empiric data. To report on the cost, the 
protecting iron from corrosion—by producing upon | Commission on Estimates should have had definite 
the castings treated, a coating of magnetic black | plans of the various routes, but until the close of 
oxide, by the action of superheated steam, on iron | the Congress—while it was certain that Lieutenant 
heated from 500° to 1,000° F. temperature, in close | Wyse’s project was to be adopted—no one knew its 
vessels under pressure—is not successful, the | details. 
coating not being uniform, and it will also scale| The canal is to cut the Panama Railroad thrice, 
off. The difficulty is to secure a perfectly clean | and is far below the Chagres River, a stream as 
surface for the steam to act on; air must be ex- | jarge as the Thames, which will discharge into the 
cluded, and steam admitted at temperature higher 
than of the iron exposed. Even the slightest rust | to fil] the entire tunnel. In that district the rain- 


or soil prevents success. With the new process, a fall often is rapid and profuse, so that the river's 
foul condition of the surface before treatment does | yolume is greatly increased during freshets. 


not matter. Iron is heated to redness, in a bath| again, the rock about the tunnel cannot with- 
of hydrocarbon vapor, which immediately reduces | .tand the enormous pressure to be put upon it 
the oxide and leaves the surface in condition to be| without thick and strong arches of masonry. 


acted on by the superheated steam. A quantity! When these and other difficulties were urged, 
of iron scrap, in small pieces and badly rusted was | changes in plan were at once made, so that the 


treated, and when taken from the retort had tunnel was increased in section from 750 to 1,250 
polished smooth surfaces, resembling graphite— | .quare meters—changed into an open cut with 
which, exposed to nitro-muriatic acid for half a nearly straight, then sloping sides, and then back 
day, was unaffected. The uses and range of such |t> 4 tunnel—and the like—until, when the de- 
an application to the almost endless variety of | 


|cisive vote was taken, many members did not 
iron shapes in domestic and structural use, are al- | know what had been adopted. ‘ 


most boundless. On May 29, the last report was read, and, as pre- 
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canal, if not deflected, more than enough of water 





submitted without discussion, upon the question 
| whether a canal without locks, between the Bay of 
: Limon and Panama, was desirable; and 75. voted 
At a meeting held upon the request of a number | yea, 8 nay, and about 54 did not vote. In the 
of Engineers, at the Society rooms, Friday even- | Technical Commission, of 34 members, 14 only 
ing, Sept. 19, to receive Sefior Francisco de Garay, | Voted in favor of the Panama route, and 8 of these 
delegate to the recent Paris Congress, Hon. | had been connected with the Suez Canal. He and 
William J. McAlpine was called to the chair. | other members abstained from voting, that they 
Among those present were Messrs. Andrews, Lloyd might not be bound by the decision of the Con- 
Aspinwall, T. C. Clarke, Croes, Chanute, Cowdin, | 8Te5S- 
Dahl, Emery, Forney, Kelley, Macdonald, Norton,| After giving a brief description of the Nicaragua 
North, Searles, C. A. Sweet, E. Sweet, Simon and Tehuantepec projects for a ship-canal (which 
Stevens, Sherbourne, Tibbets, Trowbridge, Torrey, | have already been described in ENGINEERING 
Worthen and W. W. Wright. | News), Sefior de Garay stated that political consid- 
The chairman, with appropriate remarks, intro-| erations were not referred to in the Congress, and 
duced Sefior de Garay, who, after apologizing for closed with a tribute of respect and esteem for its 
his imperfect English, proceeded to give an account members, and particularly for M. de Lesseps, who, 
of tue Paris Congress. He said: The question of | proud of the Suez Canal, desired the glory of con- 
an interoceanic canal was’ considered at a confer- structing across the American continent another 
ence of the Paris geographical societies in 1875. In canal of far greater magnitude. 
1876 a delegation of the Compagnie Universelle, Mr. T. C. Clarke, in behalf of those present, 
after visiting the proposed routes with Lieut. thanked Sefior de Garay for his clear and lucid 
Wyse, declared that the work was impossible. address, and the meeting adjourned to Wednesday 
Afterward, Lieut. Wyse was induced to favor the evening, Sept. 24, when discussion of Transconti- 
Panama route, and united with M. de Lesseps in| nental Transit will be resumed. 











viously fixed by the officers of the Congress, it was | 
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An unusually large attendance of members and 
visitors at the rooms of the American Society of 
Civil Engineers on Wednesday evening, the 24th 
inst., to hsten to the further discussion of the In- 
teroceanic Canal question, evinced the deep inter- 
est that is being taken in the subject. 

Mr. T. C, CLARKE, being called to the chair, intro- 
duced the subject by calling attention to the state- 
ment of Commander Lull at Saratoga, that no sea- 
level route across Panama had been found, and no 
doubt those present would be pleased to gain some 
information on that point as to the facts in the 
case. 

Mr. F. M. KELLEY was introduced by the Secre- 
tary, and at once proceeded, by the aid of a series 
of very fine maps prepared from surveys ordered 
by him, to give a brief account of those surveys, 
with especial reference to that of the San Blas 
route, of which we have given some account in 
this journal at page 290 anté, in a communication 
from C. A. Sweet, C. E., who was engaged in the 
survey. Fora résumé of his remarks on Wednes- 
day evening, we will refer our readers to the ad- 
mirable account of Mr. Kelley's labors in the in- 
terest of an interoceanic canal, to Scribner's Mag- 
azine for June, of this year, where also may be 
seen maps of the several routes proposed, and also 
of the entire Isthmus of Panama. 

Major SHELBORNE pointed out the difficulties to 
be encountered in the construction of a canal upon 
the Tehuantepec and Nicaragua routes. On the 
latter route he stated that there would be nearly 
one million cubic yards of submarine rock excava- 
tion, which, at the rate of progress at Hallett’s 
Point, near this city, would require 40 years to ac- 
complish. Mr. Menocal has estimated the cost of 
submarine excavation at $5 per cubic yard; but, 
with all the most approved appliances known to 
engineering science and skill, the cost at Hallett’s 
Point was from $15 to $20 per yard. There will 

| also be 14,677,000 cubic yards of open rock cut ex- 

|cavation on the Nicaragua route. After a very 

| thorough study of all the routes, he was convinced 
that the San Blas, without locks, was the shortest, 
best, cheapest and most feasible of them all. 

Gen. Wricut, of Philadelphia, being called 
upon, gave his opinion that the Panama route, 
with locks, was the best and most desirable, and, 
being further urged to state his reasens for so de- 
cided an opinion, gave them at some length. 

Col. TOTTEN, of Panama, answered some ques- 
tions as to climatic conditions, but declined to 
|take part in the discussion. Mr. C. A. SWEET 
| also was not prepared to add anything further to 
what had been said. There was considerable in- 
‘formal discussion and conversation among those 
present, and a great deal of valuable information 

| was imparted by the gentlemen who had made 

the subject their earnest study for many years. 

The thanks of the meeting were conveyed to 
| Messrs. Kelley and Shelborne by the chairman, 
after which the meeting adjourned. 





In connection with the interesting subject of the 

Panama Canal, we are pleased to place before our 
readers the valuable correspondence thereon which 
we publish this week elsewhere, and we sincerely 
trust that the example of the eminent gentlemen 
| who have thus far entered the lists will be followed 
| by others, until many facts not to be found in the 
| official reports are brought forward and fully dis- 
| cussed. 

We do not think we are in error or unjust in 
considering Admiral Ammen as the leading advo- 
cate of the Nicaraguan route, and if we took the 
liberty to make free use of his name, as such, in 
our remarks on the 13th inst., it was entirely with- 
out intention to be otherwise than respectful to a 
gentleman of his rank and abilities, as also to his 
friend, Gen. Grant, whose ‘ political opponent ’ 

| we are not. 

| Webeg leave to differ thus far, however, from 
| Admiral Ammen, in believing that if “‘ the educa- 
| tion of a naval officer fits him especially for con- 
‘ducting a preliminary survey of an important 





a 
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& 
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canal route, having great climatic and physical 
difficulties in the way of its execution,” much 
more, and very much more, does the education 
and subsequent practice of a Civil or Military 
Engineer fit him to be the proper person to under- 
take the survey and construction of such an under- 
taking as the Isthmus Canal. Without entering 
into the comparative merits of the education of a 
cadet at West Point or Annapolis and that of a 
student at any of the leading Engineering Schools 
of the country, we need only ask, is Admiral Am- 
men, who has had no practical experience in the 
survey or construction of railroads, canals, bridges, 
aqueducts, piers, locks, etc.; who never superin- 
tended the excavation of a yard of rock; who, ac- 
cording to ‘‘ A Member of the Paris Congress,” in 
the New York Herald, of the 24th inst., ‘“‘ was 
never at the Isthmus but once, many years ago, and 
that accidentally,” to outrank such men as Gens, 
Wright, Newton, Gillmore, Comstock, Merrill, 
Craighill, Warren, and many others of the U. S. 
Engineer Corps, who have had charge of the con- 
struction of important and difficult engineering 
works for years; or shall the claims of Civil Engi- 
neers such as W. Sooy Smith, C. Shaler Smith, O. 
Chanute, Milnor W. Roberts, James B. Eads, L. 
H. Clarke, Messrs, Devereaux, Corthell, Macdonald, 
Cooper, Paine, Martin, Collingwood, and a 
host of other engineers whose lives have 
been spent in grappling with and conquer- 
ing the most difficult problems in engineer- 
ing skill, who have fought the floods and cur- 
rents of the great rivers of the country, till they 
are qualified by experience to study the ‘freaks 
and fancies” of any stream, however turbulent, 
and devise means for overcoming its obstruc- 
tions ; who, in the construction of railways and 
canals, have become familiar with every require- 
ment for their cheapest and best construction from 
the first setting up of a transit and level to the 
opening for traffic, and who, we claim, are, by 
their special qualifications, the men to do the 
engineering work of this continent, be ignored, 
in favor of a naval officer? The naval men may 
sail the ships, attend to the supply business. guard 
the harbors and line, and leave the rest of the bus- 
iness to better qualified men. 

It is time for the Civil Engineers of the United 
States to ‘‘take a hand” in this canal discussion. 
They are the men who will build it eventually, if it 
is built, and there is no reasonable cause for their 
coming in after a while and playing ‘‘ second fid- 
die” to any. naval officer. The discussion of the 
subject has been fairly opened at the rooms of the 
American Society of Civil Engineers, and we trust 
that it will not be allowed to drop until the profes- 


sion has been heard from. - 
>< mS oo m> 


PERSONAL. 


SmitH.—Charles Shaler Smith, Jr., only son of 
C. Shaler and. Mary Gordon Smith, died Sept. 15, 
aged 11 years and 7 months. 
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CORRESPONDENCE. 
FirHian, IIl., Sept. 5, 1879. 
EpiTtorR ENGINEERING NEWS : 
I offer this solution of the problem given in issue 
of Aug. 30 (page 274, ante) : 


From similar triangles we have 
30 —az y 


40—y « 
or a? + y? = 30x — 40y. {ll 
From right-angled triangle we have 
x+y = 9. [2] 


Combining [1] and [2] we obtain 
4 
z=—y+03. 13] 
3 


Squaring [3], substituting in [2], and reducing, 


we obtain 
y? + 0.288 y = 3.2076, 


whence y = 1.6527. 
Substituting in [3] we obtain 
a = 2.5036. 


Length of carpet = 4/(30 — x)" + (40 —y)* = 47.187. 
J. H. DARLING. 


MEDFORD, Mass., Sept. 6, 1879. 
I send the following solutions of problem given 
Aug. 30 last. 
As represented in the accompanying figure, let 
a = width of room, b = length, d = diagonal = 


a + b:; ¢ = width of carpet, 1 = required 


length, m and n = sides of right triangle at corner; 


x = perpendicular on hypothenuse,c; 0 = the 

shorter segment of the hypothenuse. Since 

the two triangles, a bl and n me, are similar, I: a 
c (a — m) 


—m::e:n;..l= —— If we let randy 


The family of Mr. John E., Blunt, Chief Engineer | n. 


of the Winona & St. Peter Railroad, heretofore 
residents of Wheaton, Illinois, have removed to 
Winona. 


Daniloff, the eminent Russian Engineer, has com- | 


represent m and n, we obtain the equations : 
x? + y* = c? [1] and a x — x* = by — y* (2); 
for (a— x) :(b—y)::y:a. 


From [1] y = 4/c? — 2%, which, substituted in [2], 


menced works to unite the Black and Caspian seas | ives @ 2 — a = b 4/c? — a» — c? + 2*[8]. This, 


by connecting various rivers. Large parties of 
workmen have been dispatched from Astrachan. 


The railroad across. the Sahara seems likely to be laid 
down. At first the recital of the a sounded like the 
ravings of some imaginative anc 
but now the company has undertaken to prove the ear- 
nestness of its intentions. It has furnished funds to M. | 
Paul Soleillet, the eminent African explorer, who ar- | 
rived home only a few.months since, to go out, accom- 
panied by two military gentlemen, who have leave of | 
absence from the French army, and to survey and ex- | 
ve the whole line of the proposed relivend . MI 

oleillet is an energetic man, not likely to be deterred by 
merely ordinary obstacles, and he will throw himself | 
into the work with great fervor. The travelers will be 
absent six months, and during a portion of the time will | 
naturally be beyond means of communication with the | 
committee. The French government, alth it will | 
not subsidize this enterprise, has decided to facilitate it 
in every other way. 


| transposing and squaring, becomes 





x? + — (c? -+- a x — 222)? = c?, 
b?2 


/an equation of the fourth degree, which can be 


sensational reporter, | 80lved with considerable labor, but then only ap- 


proximately by the use of Sturm’s Theorem and 
Horner's Method. 


value to any required degree of approximation 
may be readily obtained by approximation. )- 


: c 
| though, if 2 be taken as — and las d—2 x, as 
9 
| they would be if the room were square, the error 
would be only a third of 1 per cent with the figures 
| given, 
1st Approximation.—The triangle n m c is nearly 
| ae be 
|similartoabd. From this, n, = — a. 
| d 
mn, abe 
and 2, = —— = 
c ad: 
results of the Ist approx.; m,, m: and x, of the 2d. 
etc.) 
2d Approximation.—The triangle n m c is simi- 
lar to a bl, and from 1st approx., 
be ac 


a—m, = a— —andb—n, = b— —. 
d d 


(m, nm and x, denoting the 


“Mg:c:b—n, 3h; 
To be ac? 
=—(bd—n,) = — -— -——3 
oe re a 
NMgi:c::a—m,:1,; 
e ac be 
N, = —- (a — m,) = — — —; 
1, A dl, 
Me, Ne 1 
= =7a(ere- dc? + 
1 


abc? 
; ) 


d? 
gE DOr RE oe OAD 


1 
8d Approximation.—In the same way, from 2d 
approx., 


1 ac? | 
a—m=a—~| @e— ‘} 
1, d 


1 bc? 
b—n, = b——| ac— 
nh d 
c 1 
=7(-;@«--> ; 
1, 4 d 
c(a—m,) c 1 
ng = ——ame SS 
ly 
Mm, n c 1 oc? 
3 >=- ine b——(ac— —) 


1? 


1 ( : d? ¢? ‘ 
=—lfabc— - 
1? 1, dal, 1,2 1,3 


1 d? ¢? 2abec® 
== (ade ) 


2abc*® abc® dct 


+—— + ez 
L, dl, 7 


1 ce 2abe 
= —(e0e—-—@——“—*) 4 C2 x4 ) 
1,? 4 d 


which form is easier to use. 

Substituting the figures given in the problem : 
m, = 2.4; m, = 2.4324+; m, = 2.4331 +; n, = 1.8; n, = 
1.7575 —; my = 1.7540 —; x, = 1.44; x, = 1.4250 —; 2x, = 
1.4225 —; 1, = 47,1129 +; ly = 47.1412 +; 1, = 47.1463 +. 

EDWARD P. ADAMs. 


CHARLESTOWN, Mass., Sept. 8, 1879. 
The following solution of the ‘‘Howe Truss 
Problem,” referred to on page 274 (ante), may be 
of some interest : 
Using the notation given in the’ figure, we have 


But the following method of approximation will | for the length and inclination of the brace the fol- 
be found much shorter and more easily applied: | lowing equations : 
From the figures it is evident that b— ccos. 8 
ag 
From [1] we get 


a—csin, 9 
$8 amesies a, {1] 
14-22 = 4/d? — (ce — 20), cos. G 


from which l= 4/d?—c?4-40c—40°9 2 
a 


b * 
seems eee Sree a Cos, 28 =*~ cos, 0 —— sin. O- (2] 
O:2::2:¢—0,0¢— 0? = 273." = fd? —c8 +422 22, ray a 


in which x is the only unknown quantity. Its! Pute = a + ¢, and developsin. (a + 9,), etc., by 
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the ordinary formule of trigonometry. As 4, is city or village, using them for either water or gas?! maintenance of such canals. This is, moreover, 


small, we can put sin. 6, = ¢, andcos. ¢, = 1. 
In this we shall obtain from [2] the following 
equation by which to determine the value of 0. 


a 
cos. 2 4 — — cos, 4 +-— sin. a 
c c 


$1 


_— [3] 
a 
2 sin, 2 2 — — sin, @ — — cos, a 
c c 


We have, therefore, for a first approximation, 
0 =a+t 9. 
By substituting in [3] this value of 6 in place of | 
a, we can get a second approximation to the | 
value of @, and so on. 
In the example given, we have: 

@ = 30,b6= 40,c = 3, @ = 53° 7’ 48". 


; = 0.018987 = 1° 17". 
@, = a+ 6, = 549195". 
2 = — 0.00001395 = — 2.9". 


O, = 0, + oe = 54° 1972". 
We ought tohave AB=CD=1. 
From 6, we get 

A B = 47.1434; CD = 47.1458. 

From 6, have 
A B = 47.14497. 

C D = 47.14491. 

C. W. K. 

Dover, N. H., Sept. 23, 1879. | 
EpitoR ENGINEERING NEws : 

In answer to a correspondent who inquires | 
about the Howe Truss Brace Problem, if you will | 
refer to the Railroad Gazette of April 19, 1878, | 
and June 7, 1873, you will find two solutions of | 
this interesting and difficult problem. 


Yours respectfully, T. APPLETON. | 








WELTON, Neb., Sept 10, 1879. 
Eprror ENGINEERING NEWS: 

In a private park near here is a circular grass 
plat, having an area of one acre, which is required 
to be divided into two equal parts, by an arc of a 
circle whose centre is in the circumference of the 
circle bounding the grass plat. Required the | 
radius of the arc. 

Will you or some of your readers please give a | 
solution through the columns of the News? 


SURVEYOR. 








NEW YorK, Sept. 21, 1879. 
Referring to paragragh on page 295, ante, relating 
to asphaltum pavements, permit me to make this | 
correction: No asphalte pavement in London has | 
ever been taken up to be replaced by wood. That | 
which was removed was manufactured asphalte, to 
be replaced by compressed asphalte. By last report 
of Col. Haywood, Engineer of the City of London, 
in 1878, 11,299 lineal yards of compressed asphalte | 
carriage-ways were laid, and 11,164 of. wood pave- 
ment. The first piece of compressed Val de | 
Travers asphalte was laid in Threadneedle street, 
in May, 1869, and is reported by Col. Haywood to 
be now in good condition. H. R. B. 





FiLatsusH, L. I., Sept. 16, 1879. 
EprTor ENGINEERING NEWS: 

I send youa little notice concerning a mistake 
in a certain problem, that I found in one of the | 
Van Nostrand Science Series, *‘ Practical Designing 
of Retaining Walls,” by Arthur Jacob, A. B., on 
page 11, near the bottom _ 





-feR 
os tw 
should gts | 
” 7=" Sw 
Yours respectfully, CHARLES CROOKE. 


St. Louis, Mo., Sept 10, 1879. 
Eprror ENGINEERING NEws: 


| ‘Subscriber ” if I can be of any assistance to him. 


|C. A. Sweet, C. E. The writer has been much 


ENGINEERING NEWS. 

2. What is the usual thickness given to wooden 
pipes of bored logs, with internal diameter from 2 
to 6inches? The only rule, I can find for it, is in 
the German Book, Hagen, *‘ Water-works.” He 
states, that the thickness of shell ought to be equal 
to the diameter of pipe. Assuming such thickness, 
what will be the greatest pressure they can safely 
resist ? 

3. What is the best material for pipes, intended 
to carry mineral water a long distance? I find in 
notes on the pipes used to convey the saline waters | 
of Berchtesgaden in Bavaria, Germany, that both 
wooden and iron pipes have been successfully in 
use. But do you consider iron a safe material in 
cases where the supply would be intermittent, | 
giving free access to the air for the time the pipe 
does not carry water ? 

Ww. P. GERHARD, C. E. 





TITUSVILLE, Fla., Sept 6, 1879. 
EpItoR ENGINEERING NEws: 

A subscriber in Texas, under date Aug 15, 1879, 
writes for information about Narrow Gauges. I am 
building a narrow gauge railroad, in this State 
and am preparing plans for several others. Fora 
8-foot gauge, ties should be 5 feet long,and width of 
road bed, on embankment 7 feet, in cuts 11 to 17 
feet, according to the material and to allow for side 
ditches. The weight of rail will depend upon the | 
weight of rolling-stock and that upon the traffic 
and grades. lt may be from 12 to 60 lbs. per yard, 
or we may use a strap rail of iron or a wooden strap 
ora bare wooden rail. It is best to use the heaviest 
rail the finances of the company will allow. 

The weight of rolling stock will depend upon 
the character and amount of freight expected. | 
Locomotives may be had weighing as low as 4_ 
tons, and cars to match. We have cars on our 
road weighing as follows: Passenger, 1,200 Ibs., 
platform, 890 Ibs. to 1,000 Ibs., and we haul 8,000 | 
to 10,000 Ibs. per car easily, and sometimes much 
more. A 4-ton locomotive, with only 6x10-inch 
cylinders will haul nearly 200 tons on a level. 

Shall be pleased to communicate further with | 


J. Francis LE Baron, 
Chief Engineer of St. J. & I. R. R.R. 


INTEROCEANIC CANALS. 
Boston, Sept. 15, 1879. 
EDITOR ENGINEERING NEws: 
In your paper of Sept. 13 appears a concise and 
practical statement of facts, relative to the San | 
Blas route for the Atlantic-Pacific Ship Canal, by | 


pleased with the reading of that article, but desires 
to warn engineers and others from acceptance of | 


| one statement therein contained—a statement fre- 
| quently made, and accepted by the reader without 


examination or reflection in schemes of this sort. | 
The statement referred to is the one in italics in | 


the following quotation: 


“The extreme rise and fall of the tide on the Ba- | 
yano River at the divergence of the canal is 12.26 | 
feet. The tides on the Atlantic side are insignifi- | 
cant, rising only from one and a half to two feet | 
from ebb to flow. These create the necessity of a | 
tidal lock, etc.” 


The writer does not so understand the hydraulic | 
questions involved. Mean tide is probably on a} 
level in the two oceans; hence, supposing high tide | 
on the Pacific side to happen at the same time as 
low tide on the Atlantic (the worst case) we should | 


have a fall of eet = 7.43 feet througa the | 


canal, or less than 4 inches per mile. Different | 


| formule will give slightly different velocities for 
| the proposed sections of the canal, and with the | 


above slope of water-surface; but no formula of | 


| assembled in Paris. 
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the maximum velocity diminishing to nothing four 
times in every 24 hours, and running once norther- 
ly and once southerly during the same period. 
The conclusions of Mr. Sweet's report are, how- 
ever, not changed by this criticism of the state- 
ment above quoted; for the cost of the extra ex- 
cavation required to make the canal as navigable 
at low water asit now proposed to make it at con- 
stant high tide level, exceeds greatly,on account of 
the long rock cut, the estimated cost of the locks 
and dam which would be rendered useless by this 
extra excavation. If the cut were all earth, the 
reverse would hold true. C. H. 


THE INTEROCEANIC CANAL, 


| EDITOR ENGINEERING NEWS: 


In your issue of Sept. 13, you make free 
use of my name in connection with the Inter 
oceanic Canal question and the Congress recently 
[have to ask, therefore, that 


| you will publish entire my ideas in relation to 
| what you have been pleased to say. 


I quote as 
follows from the editorial referred to : 


‘“When the Interoceanic Canal Congress as- 
sembled in Paris recently, there were, even before 
the election of a chairman, two parties in the field, 
each pledged to a distinct and different scheme 
from the other, and neither disposed, from any 
force of reasoning, or of a display of estimates and 


| figures, to accept the conclusions of the other. 
| The parties were M. de Lesseps and a sea-level 


canal, and Ammen and a canal with locks.” 
On page 8 of my report to the Secretary of 
State, as published in July last. will be found the 


| following : 


‘From the first sitting (of the Congress) it was 
quite apparent that there were two parties of what 
we would call ‘ speculators,” the one represented by 


| Mr. Blanchet who had an unconfirmed grant from 


the Nicaragua government, and Lieut. Wyse, 
of the French Navy, who had a grant from the 


Colombia government, embracing, with a reserva- 
| tion, the right to construct a ship-canal over any 


part of her territory, the reservation applying, as I 


| understand it, to the already conceded right of the 


Panama Railroad: * * * Lieut. Wyse has the 


| powerful support of M. de Lesseps. 


‘*The advocates of the Nicaragua route were dis- 


| posed to regard Mr. Menocal and myself as an ac- 


cession to their ranks, a position that we have per- 


| sistently refused to accept, recognizing the fact 


that the mere preference of opinion in relation to 


|the superiority of the Nicaragua route did not 


make it a duty to become advocates, except by in- 


| ference, and the presentation of facts that would 


support that opinion.” 

You state that ‘‘the Congress was of course a 
packed one, and its final decision had been deter- 
mined months in advance. If Admiral Ammen 
could have controlled sufficient invitations to 
American delegates, the Congress would probably 
have voted for the Nicaragua route.” 

Your assertion does not seem to me to comport 
with the above official statement to our govern- 
ment. As you have no personal acquaintance with 
me, your opinion is at least gratuitous and in my 
belief unjust. It has no support from any part of 
my report to the State Department, nor, as far as 
I can judge, from anything said or done by me at 
Paris or elsewhere. 

You appear not to be aware that a commission 
was appointed by the President of the United 
States. on the 13th of March, 1872, to examine 
into, and report upon, the Interoceanic Canal 
question. This commission was composed of Gen. 
Humphreys, Chief of Bureau ef Engineers of our 
army, Capt. C. P. Patterson, Superintendent of 
the Coast Survey, whose early education was that 


| repute applied toeither section, in excavation or | of a Civil Engineer, and myself, then Chief of 


You would confer a favor by answering the intunnel, will give a velocity much exceeding 24¢ Bureau of Navigution. The report was forwarded 


following : 


| knots an hour; an insignificant obstacle to naviga-| to the Senate, April 18, 1879, and published as 


1. Where have pipes of bitumenized paper, men- tion at times when it must be opposed; but a posi- Senate Executive Document No. 15, Ist session of 
tioned in ‘‘Trautwine’s Pocket-book,” page 577, | tive benefit in several other respects. In certain | the 46th Congress. You will perceive on reading 
(1876) been manufactured; or do you know of any ‘cases such currents become a necessity for the ‘ this report, that it was not Admiral Ammen alone, 
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but the commission, which pronounced officially | inst. on the subject of the interoceanic canal, and | the original field 





upon the best route. The report was accepted, as am pleased to know you are inclined to publish | went over the Napipi, Panama, and the Nic- 
satisfactory, by our government, and the opinion reliable arguments on the merits of the different aragua routes. On the latter line, they reported 
is supported fully by Civil Engineers J. W. | routes proposed, it being evident that from a well- the surveys to have been made with care and ac- 
McAlpine, of New York, and J. H. B. Latrobe, of | conducted discussion much light can be thrown on | curacy, and the estimates correct as to quantity of 
Baltimore, and by many other able Civil and Mili-| the solution of the important problem of inter-| work, although some of the prices adopted were 
tary Engineers who have carefully examined the oceanic communication. | considered by the urmy engineers as not alto- 
whole subject of an interoceanic ship-canal upon, I would present a few facts in connection with | gether sufficient. The plans for the canal and the 
the fullest information. | the subject, with a view of correcting certain state- | different works via Lake Nicaragua, were indorsed 


If there are persons who are not satisfied with | ments in the articles referred to which are not | as a whole, and in fact, this route was considered 


the sufficiency of the surveys, there is no reason | sustained by facts. 
why they should not make all they think neces- | 


to be the most favorable, and possessing the least 


It may be proper to state here, that I was Chief | doubtful elements as to cost and permanency. 


sary, as Lieutenant Wyse did. He found, however, | Engineer of the U. 8. Surveying Expeditions to | This opinion was afterward confirmed by the de- 
after an expenditure of one hundred and twenty Nicaragua and Panama in 1872, 1873, 1874 and | cision of the High Commission, composed of Gen- 


thousand dollars, that sufficient had been done by | 1875, and that I have subsequently, under the aus- 
our parties in the valley of the Tuyra and Tupisa | pices of the Nicaraguan government, made exten- 
and Lower Atrato rivers to establish the inferiority | sive surveys of the valleys of the rivers San Juan 
of that region forthe location of an interoceanic | and Tipitaya, in Nicaragua, for the purpose of 
ship-canal. | planning a system of works for the improvement 

The following is the concluding paragraph of my | of the navigation of those streams. These works 
‘* Report to the Secretary of State:” ‘‘ Should this | have already been commenced, and, in some por- 
be regarded as advisable, it would seem necessary | tions, successfully completed. May I not, there- 
to form a commission of the ablest Engineers of | fore, be permitted to say, I ‘‘know whereof I 
our army, and toinvite the ablest Civil Engineers | speak.” 


of our country, and as well to invite all the gov-| {| beg leave to state that the estimates of the 


ernments who were represented at the congress in poute proposed across Nicaragua, surveyed by the 
Paris to send their engineers, all to join in full dis-| United States expeditions, are not based on 


cussion, and having equal powers, with the view | ‘« guess-work,” but onan actual location of the line, | Slack water navigation —_. river San 
uan 


of removing it from all extraneous influences, of | and from actual and accurate levels taken every 
concessions, or other objects than the considera- | 25, 50 or 100 feet (never more than 100 feet) along 
tion of the construction of a ship-canal across the | the whole distance from the lake, both to the At- 
Continent, capable of filling the demands of the lantic and Pacific oceans; and from cross-sections, 
world’s commerce, under the most economic con- | boring of the ground, soundings of lake and rivers 
ditions.” | and gauging of streams, and on such other informa- 
Instead of a difference of opinion on an impor- tion as was considered necessary to arrive at an 
tant point you quite concur with me as to the ad- estimate sufficiently approximate to determine the 
vantage of a formal decision as to the locality of | probable cost of the work. 
the route by the most competent Civil and Military The personnel of the party consisted of eleven 
engineers. naval officers, one naval and civil engineer, two 
, You propose the two questions which I will not | ejyjl engineers, a mineralogist, draughtsmen, and 


fail to answer. Ist. I have neither made a survey | ay ample force of rod, chain and pole men and 
for a railroad nor a canal, 2d. I do believe that | jaborers. 


the education of a navy officer fits him especially | 


for conducting a preliminary survey of an impor- | states that some of the government surveys “ have 
tant canal route having great climatic and phys- | 


Mr. Fueites, iv his contribution, page 246 ante, | 


eral Humphreys, Chief of Army Engineers; Cap- 
tain Patterson, Superintendent of the Coast Sur- 
vey, who was educated as a civil engineer, and 
Admiral Ammen, U. 8. N. 

A full description of the line and the estimates 
in detail would be too lengthy for insertion here. 
but they can be seen in the official reports submit- 
ted to the Secretary of the Navy by Commander 
E. P. Lull, the Commander of the Surveying Ex- 
peditions. The main features are as follows: 


| Elevation of Lake Nicaragua, the proposed 


sum mit level, above mean tide............ 107.63 feet 
Total length of route from the Atlantic to 
| et ee rere ee 181.26 miles 
| Total length of canal proposed.............. —— 
paces ac inavigwe sides rakes ota Seales 63.02 
Te INS, oo 0560 2a, annie io 00 enceee 56.50 
Number of locks of 10.30 and 10.87 feet lift. 20 
Tide lock of 9 feet lift................ ...... 1 
of lock between gates......... ..... 400 feet. 
Width of lock between walls................ — 
Proposed depth of canal................ sti _ 
Proposed ith at bottom................. from 60 to 72 “ 
Pro width at surface of water.....from 106 to 150 “ 
Estimated cost... .......0.sseeseees ine dhe $52,577,718 
Add 25 per cent. for contingencies.......... 13,144,420 
TE os cnin wh 0 aks GW heb daeinnndan ot ae $65,722,147 


The estimated time in passing by steamer from 
ocean to ocean is as follows: 


62 miles of canal, at 4 miles an hour............. 15\% hours 
| 63 miles of river navigation at 6 miles an hour... 10% “ 








| 5644 miles of lake navigation at 10 miles an hour, 
he mean maximum speed of the vessel........ 5% 
21 locks at 20 minutes each.............6666 ces 7 
De QS oes yi ctincis ct ttini'y, hi 3814 hours 


The line so briefly described was the one pre- 
|sented for the consideration of the Paris Canal 


hoi a : ik f .” and cites an admission : . s , 
ical difficulties in the way of its execution. ee n admission of an officer | Cong ess, and it received the most favorable in- 
The methods proposed by me for the examina- | 


tion of the Isthmus in 1857, and read before the | 
American Geographical Society of New York in| 
June, 1860, were examined and approved in 1866 by 
Generals Babcock and Comstock of our Engineer | 
Corps, and were substantially employed in Nica- 
raugua and south of that route. | 
If you should take the pains to examine the care- | 
fully-prepared plans and estimates of Civil Engi- 
neer Menocal, made on actual lines of location 
throughout, of the Nicaragua and Panama/| 
routes, I think that you would feel compelled to | 
withdraw the statement that ‘* there had been only 
‘ assertions’ made as to the merits of any of the | 
proposed routes.” | 
General Grant does not enter into the “‘ estimates | 
of the Nicaragua scheme,” as is supposed by you. | 
There are many persons, however, among his | 
former political opponents who place a far higher | 
estimate than you do upon his capacity for Presi- | 
dent of a proposed Interoceanic Ship-Canal Com- | 
pany. } 
However much General Grant may regret your | 
expressions of distrust as to his engineering | 
abilities, I suspect that he will be quite indifferent | 
as to your opinion whether he can or cannot | 
manage the affairs of a canal company successfully. | 
The capitalists who “put up” the money will 
have the means of ascertaining the qualifications 
of General Grant from additional sources; at all 
events, you have given them the benefit of your 
professional opinion and advice, and your con- | 
science can well be clear. 
Very truly yours, 


DANIEL AMMEN. 


attached to one of them, that his telescope was | dorsement by a sub-committee composed of eight 


without cross hairs. I am glad to be able to assure 
your readers as a result of my observations that, 


making soundings, under the supervision of com- 
petent engineers, no more competent assistants can 
be found than naval officers. The original note- 
books of the Nicaragua and Panama surveys, now 
in the Navy Department, evidence the care, preci- 
sion and accuracy of their work. Their thorough 
instruction during the academic course, in the use 
of instruments, and almost constant use of them 
in the discharge of their duties give them a 
thorough appreciation of the absolute necessity of 
exactness in all they do. 


After a careful instrumental examination of all 
those points presenting favorable features for the 
construction of the canal, and the elimination of 
those lines found by proper comparison to be in- 
ferior, not only as to cost, but what was consid- 
ered most important, as to permanency of the 
works proposed, a line was selected and carefully 
located. I feel safe in stating that any modifica- 
tions which might be introduced in that line by a 
more detailed and final survey, will necessarily 
tend to reduce the present estimates, as the figures 
given are based on facts obtained from reliable 
data and careful computations. 

In 1873, the President, on the recommendation 
of the Commission appointed to examine the dif - 
ferent government surveys of the Isthmus for a 
ship-canal, appointed a Commission composed of 
two army engineers, two civil engineers, and an 
assistant of the Coast Survey, to go over the dif- 





of the most distinguished engineers in Europe, as 


| may be seen by reference to proces verbal of that 


in the work of running transit and level lines and | Congress. As you will perceive, it is not the route 


surveyed by Col. Childs in 1850, nor does it answer 
the description given by your correspondent, Mr. 
C. A. Sweet, who gives some data taken, evident- 
ly, from Col. Childs’ report; but in other respects, 
Mr. Sweet’s statements are at variance with some 
of the most important recommendations of that 
engineer. 

I agree with Mr. Sweet in his opinion as to the 
difficulties of canalizing a turbulent and uncon- 
trollable river, but he is entirely ignorant of the 
actual conditions, when he applies such a defini- 
tion to the River San Juan, in which the maximum 
rise and fall does not exceed 6 feet in that portion 
of its course above the mouth of the River San 
Carlos, where the canal line, as located, leaves the 
river. The absence of floods in this tropical 
stream, where the annual rain-fall reaches 97 
inches, is accounted for by the fact that the floods 
are stored in the natural reservoir, Lake Nicaragua 
having a superficies of 2,700 square miles, which 
acts as an equalizer of floods. The greatest differ- 
ence of level of the lake is about 3.5 feet. 

The survey of the Panama route was conducted 
with the same care as to accuracy of location and 
| details as that of Nicaragua, and they are, to my 
| best knowledge and belief, the only routes that 
have been properly located from the Atlantic to the 
Pacific, across any portion of the Isthmus, with, 
perhaps, this exception: the last survey of the 
| Atrato-Napipi line by an expedition under Lieut. 


siaiiois | ferent routes and verify such portion of the sur- Collins, U. 8. N. 


WasHINaTON, D. C., Sept. 20, 1879. | veys, by an actual examination of the ground, as Much and very valuable work has been done by 

EDITOR ENGINEERING NEws : |might satisfy them of the accuracy uf the maps, | our government and parties in the whole 
I have read, with much interest, the articles | profiles and estimates of the different routes. These region from Tehuantepec to Darien, with a view of 
which appeared in your valuable paper of the 18th ' gentlemen, provided with necessary instruments, ' finding the most favorable route for a canal. Al- 








Sept. 27, 1879. ENGINEERING NEWS. 


most all these surveys, however, have been large portion of our knowledge on this and other 
mere experimental examinations carried suf- eee — yer — Poe ar- 
3 : ese and other o' ers, it is neces- 
ficiently far only to determine the most poe | sary to define the terms in which the mechanical 
inent features and ascertain the relative equivalent is expressed in what follows, for it will 
merits of the routes. By these means, sufficient 


be at once evident that the above definition in- 
information has been accumulated of the topogra- | Yolves om ae oe ee : a 
; measure of power; the mass of water taken, an 
phy of the Isthmus to enable the engineer, on the 4h. thermom etric scale employed. 
examination of all the available data, to form an [pn Great Britain the mechanical equivalent is 
opinion as to the line possessing the greatest ad- generally defined in terms of the foot, the pound 
vantages. This, in my opinion, is the route across — ee —_ m eons am, the unit of 
: ‘ : anical wor ing . raised through a space 
Nicaragua, upon which a canal can be built at @ of 1 foot. The heat-equivalent may, therefore, be 
moderate cost that will satisfy all the present and | defined to be that amount of work whith, if ex- 
future demands of trade, and the just claims of | erted <— Ib. of water at ae ordinary tempera- 
those who ma tribute with thei to the | ture, would raise it one degree on Fahrenheit’s 
coat ot of la - he : — seamen © | scale: it has lately been found to be 774 foot- 
— sf neg raises eagle, haponagyliceapeld pounds, This statement is known as the First Law 
victions after eight years of undivided attention to | of Thermodynamics. 
the problem, and I would be pleased to hear the Onthe French or metrical system the metre, 
arguments, based on facts, of others well informed | kilogramme, and centigrade scale are employed. 
the subject | It will be seen that results expressed on the for- 
“ — : _ | mer system can be converted to the latter by mul- 
As bearing upon the question of cost of engi- | tiplying by the fraction 0.5486, and metric results 
neering works on the San Juan River, I will say | can be expressed in English measure by multiply- 
that in the year 1878, in carrying on the im- ing by 1.8228. The form of the definition shows 
y ts at th sh ids for the Nic that the work done in raising any quantity of 
peruse e Machuca rapids for the Nica-| water through a vertical height of 774 feet would 
raguan government, I found the whole cost of un- | suttice to raise its temperature 1° Fahr. 
der-water blasting and removal of about 2500 cubic! For a detailed account of the methods which 
yards of a very hard trap rock, covered by an have been employed to determine the mechanical 
inti aft. 5 Sect ol eaten, eteettpeenenh | equivalent, the reader must be referred to the vari- 
Cay ae ’ ous treatises on heat, but Table V. shows the = 
was from 7 to 8 miles per hour, to be $2.50 per | cipal methods which have been employed and the 
cubic yard, or one-half less than the prices stated | results obtained. 
by me in my estimates of the same work on the 
line of the canal. A. G. MENOCAL. 
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a _ Nature of the bonomenon Authority by aoe é 
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Heat generated by an} 
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HEAT AND STEAM chine in action and at | ’ 
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i i 5 sof inci Total heat generated in , Weber 
In commencing a brief résumé of the principal | nat = wet Gibeteshe.... | wv. Weber -. 29g 
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Thermodynamics which have a direct bearing on | Heat generated in a me-) slouintes-3| ~ 
the many points already referred to in the con-| ‘allie wire when tra- > Clausius...| “Teijius. (7 


vered by a current 


struction of steam-engines, it will be well first to | 
enumerate the phenomena which periodically take ; ——__— reser aren ———— : 
place in an engine moving uniformly, regarding; The differences observed in the above results 
them solely from a theoretical point of view with-| must be regarded as errors of experiment, for a 
out any regard to mechanical details of construc- | certain amount of heat must of necessity have only 
tion. As an example, let us take the case of an | one definite mechanical equivalent. This number 
expansive, high-pressure, condensing engine ; it | is, as mentioned above, 74 foot-pounds in Engiish 
will be seen that the thermal phenomena naturally | measure, equivalent to 424.6 kilogrammetres on 


divide themselves into two the French scale. As specially interesting in con- 
I, A definite mass of water at a certain tempera- | nection with the subject of this volume, it may be 


ture, t, is delivered from (let us say for simplicity) | well briefly to recapitulate the method adopted by 
the condenser into the-boiler, and there converted | 4, Hirn in his experiments to determine the me- 
into saturated vapor at a temperature, chanical equivalent by the use of the steam- 
change involves a calculable depression of 
perature of the products of combustion of the fur- 


. 


is 
the tem- 
‘engines of 100 and 200 horse-power will commend 


engine itself, and the results obtained by means of 
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gines, and fully described in Engineering of the 
17th of July, 1868. It-consists essentially of a chest 
(See Chapter XXII. Messrs. Bryan, Donkin & Co.'s 
Horizontal Compound Engine), into which the con- 
denser water is conducted provided with a float 
and a mercurial thermometer. A beam of 
light after traversing a break in the mercurial 
column, and a small hole in a piece of brass at- 
tached to the float, is projected on to a slowly ro- 
tating drum carrying sensitive paper, and lines are 
thus traced which indicate the amount and tem- 
perature of the water ; from these data the quantity 
of heat can, of course, be at once calculated. 

Isothermal Lines, or Lines of Equal Tempera- 
ture.—It is well known that the volume of a given 
mass of substance varies with the pressure to 
which it is subjected, but to completely detine the 
physical state in which it exists, the temperature 
must also be specified; for at higher temperatures 
greater pressures will be required to maintain a 
given volume. Hence, if the relation between 
volume and pressure be represented by points as in 
the indicator diagram, and all the points corre 
sponding to a given temperature be joined to form 
acurve, this curve, called an isothermal line or 
line of equal temperature, will show the whole be- 
havior of the substance under the given conditions. 

The simplest form of isothermal is that corre- 
sponding toa perfect gas, and although it is cer- 
tain that nothing accurately obeys the laws of a 
perfect gas, yet it will be necessary first to consider 
such a one; and air, oxygen, nitrogen, or any of 
the gases which have not been liquefied by cold 
and pressure, may be taken to be perfect within 
the limits of experiment. 

The laws which such a gas is found to obey, are 
two in number: 

Boyle's or Mariotte’s Law.—The volume of a 
given weight of (a perfect) gas varies inversely 
with the pressure, the temperature remaining con- 
stant. 

Charles’ or Gay-Lussac’s Law.—The volume (of a 
perfect) gas under constant pressure increases for 
each degree rise of temperature by the same frac- 
tion of itself, whatever be the nature of that gas. 
, This fraction is found by experiment to be 0.008665, 
or s}, per degree centigrade, and 0.002086, or ,}, 
per degree Fahrenheit. 

If rectangular axes OV, O P (fig. 5) be taken 
representing pressures and volumes on any arbi- 
trary scales, the first of these laws supplies all the 


Fic. 


5. 





data requisite for any given isothermal. For if V 
and P represent volume and pressure, Boyle’s law - 
asserts that 

PX V =a constant. 





| themselves to many practical engineers, perhaps 
; t Cyan ;}more than the more delicate methods of the 
impels the piston and expands, after which it es- | physicist, whose results, however, they confirm in 
capes to the condenser, where it is cooled down to | g remarkable manner. 
the initia) temperature, t, maintained constant by Two sets of determinations were required: the 
any suitable means. a certain quantity of | thermal and the mechanical, and these may be 
heat is lost, being given up to raise or maintain | considered separately. 
constant the temperature of various surrounding | With the engine moving at a uniform rate, the 
bodies. ‘ | quantity of vapor consumed in a definite number 
_ Ait the end of a double stroke the entire system | of strokes was ascertained, as well as its tempera- | 
is thus brought to identically the state in which it | ture and pressure, care being taken to avoid both 
was at first, with, however, this important differ- | syperheating and the presence of suspended drops 
ence, that a certain amount of heat has been trans-| of moisture ; the total heat of vaporization at any 
ferred from more to less highly heated bodies, and | given temperature being known, these data suffice 
this will be presently seen to be the one essential | fo ascertaining the number of units of heat 
condition required in order that any machine may | withdrawn from the furnace for the production 
be made capable oo as a source of power. of this quantity of vapor. To determine the 
Mechanical Equivalen of Heat.—As early a8 heat given up to the condenser during the 
1798 the heat generated in the boring of acannon game period, it was only necessary to measure 


led Count Rumford to undertake a series of exper- | the quantity of cold water, at a known tempera- 
ture, required to maintain a constant temperature 


iments with a view to ascertain the value of the | 
| in spite of the arrival of vapor in the condenser. 


nace, 
II. The saturated vapor passes into the cylinder, 


mechanical equivalent of heat, that is, the amount 


of mechanical work, expressed in foot-pounds or The amount of heat lost by radiation and conduc- 
any.convenient measure, which will generate suf-| tion was noted and deducted. To determine the 
ficient heat to raise the temperature of a certain mechanical effect, that is, the pressure at each in- 
quantity of water by a definiteamount. SirHum- stant in the cylinder, M. Hirn had recourse to 
phry Davy also made experiments on the same Watt's indicator, the use of which will be fully 
sub but the first accurate results were those explained hereafter. As might be expected, the 
of Joule in 1843-49, whese experimental determi- results obtained were very variable on account of | 
nations contirmed those obtained by Dr. | the great number of sources of error, but the best 
con- | is probably that given in Table V. 
weoweavery As bearing on these experiments, we may note a 


by Mr. B. W. Farey for ascer- 


placed Bere it be 


Chapter Fadition. is | Method 
be Talesssery mattor.—Eiator. ta.ning the amount of steam used by steam en-' 


Now, it is shown in conic sections, that a rec- 
tangular hyperbola is the curve which satisfies the 
above condition, the axes being the asymptotes, or 
lines to which the curve is continually approach- 
ing. but never — reaches, 

‘rom the second law above, it will be evident 
that when the isothermal corresponding to any 
given temperature is known, those for all other 
temperatures can be at once calculated. For, if 
V,, V, and V, are the volumes at the temperatures 
O, T, and T, degrees on Fahrenheit’s scale, the 
pressure P remaining constant; we have by 
Charles’ law ? 

Vex V, (1 + 0.002036 T), 
and 
V,— V, (1 + 0.002086 7,). 
Therefore the curves corresponding to the temper- 
atures O, T and T, will be defined by the expres- 
sions 
PV, = aconstant. 
PV, (1 + 0.002036 T') = a constant. 
P V,,(1 + 0.002086 T,) — a constant. 
The same axes being employed. The constant, of 
course, differs in each case, and is determined as 
soon as Pand V, at any given point are ascer- 
tained. 


Geometrically interpreted, these expressions 


show that the curves consist of a series of hyper- 
bole parallel to each other and having the same 
asymptotes; and further, if, while the pressure re- 
mains constant, the portions v v,, v,, U,, etc., be 
marked off, representing the increase of volume of 
the gas corresponding to 1° Fahr. rise of tempera- 
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ture at the constant pressure (p), and the parallelo- 
grams, p Ov M, pO v, N, p Ov, Q, etc., be com- 
pleted, the points M, N, Q, etc., will be on isother- 
mals corresponding to temperatures which differ 
by 1° Fahr. from each other. : 

If two points, M and R, on ony. isothermal be 
considered, it will be seen that, by the condition re- 
ferred to above as being involved in Boyle’s law, 
the areas p Mv O and p, Rv, Oare equal; now 
these are proportional to the intrinsic energy of the 
substance, and it is therefore clear that no work 
can be obtained from a perfect gas by simply 
changing its volume and pressure, the temperature 
being maintained constant, except by the applica- 
tion of a corresponding amount of heat. 

Let us now turn to the case of those substances 
which do not fulfill the conditions of a perfect gas, 
such as carbonic acid gas, or, in a still less degree, 
steam. In such a gas, the volume decreases more 
rapidly than the pressure increases. Hence the ex- 
pression P x V, decreases as we increase the press- 
ure, and if at A (fig. 6) the isothermals of a per- 
fect and imperfect gas coincide within the limits 
of observation, a second point, B, corresponding 
to p,, for the perfect gas will be obtained in the 
manner already explained; and C for the imperfect 


- — 
- 


gas is given as the rectangle p, OQ C 


equal to Px V, and as this expression decreases 
with an increase of pressure, the curve will be in all 
cases below that for a perfect gas at the same tem- 
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ee = sapaanienen ~ a anesenweee Relea a canoes -- —- 
|has been condensed, the isothermal becomes ap and temperature, at the conclusion, as they were 


at the commencement of the 
|For higher temperatures than 212° Fahr., the iso-| In fig. 7 let A represent the condition, as re- 
thermals have a similar form, but as a greater pressure and volume, of a certain weight of 
neers is required to produce condensation, the | any working substance, at the low temperature f, 
orizontal portion is proportionately shorter. 
If the points, similar to C, at which condensation Fic. 7. 
commences at the various temperatures, be joined, c 
\a steam line is obtained, such that, all points out- 
_ side it indicate a substance entirely gaseous. From 
what has just been said, this line must slope to-| 
/ ward the vertical line of pressures, but a similar | 
line, called the water line, ing through the) 
| points at which the Sasson oautaeee of the iso- 
thermals become approximately vertical, that is, 
the points at which all the vapor is concensed, will 
slope from the vertical axis, but very slightly, 
since the volume of a given mass of water increases | 
| with a rise of temperature, b a e” oa @ 
Dr. Andrews has made some very remarkable 
experiments on carbonic acid gas to ascertain| contained ina cylinder of some non conducting 
whether the gas and liquid lines, corr nding to| substance, which is closed by a similar piston with- 
the steam and water lines in the case bce us, | out weight, and let us consider the cycle of opera- 
ever meet, and he has proved that such is the case. | tions represented by ABC D, in which A B,C D 
He finds that if this gas be subjected, at a temper- are adiabatics, and BC, AD are isothermals cor- 
|ature of 88° Fahr., to a pressure of 74 atmo-| renpening, Je the temperatures 7 and ft respect- 
| spheres, it is in a critical condition, and any slight | ively, of which T is the higher temperature. 
change of pressure causes it to take entirely the| In order to effect the operation represented by 
liquid or the gaseous state. This is also the case at| A B; the pressure must be increased (from O 1 to 
‘any higher temperature, with a corresponding in-! 02, by depressing the piston,no heat being allowed 


roximately vertical and rises from p, toward 











Fie. 8. 


Scale 60 Inch = 1 th per Square Inch: 





perature. Of course, steam in a very rarefied f 
state se to a perfect gas, and the further increased, the form of the isothermal ap- the temperature is raised to T. 
come practically identical; but on decreas- proximates to that for a perfect gas. The reader in works on elementary mechanics, that the work 


curves 
ing the volume they tend to diverge. 

t the case be taken of steam boiling at the at- 
mospheric pressure, and let Op, represent that 
pressure; we shall thus obtain the isothermal cor- 
responding to 212° Fahr. Reduce the pressure so 


Fia. 6. 


% 


that the whole of the heated water may exist as) 


steam, and then by means of a piston reduce the 
volume maintaining the temperature constant. 

At pressures well below one atmosphere, such as 
O p, the curve will be approximately a rectangular 
hyperbola, but at the atmospheric pressure its 


possible, retaining the temperature constant, to 
eeogse ee raise the pressure until all the steam 
as been brought to a state of water, for any sud- 


den increase of pressure will be at once neutralized | 


by a reduction of steam to the liquid state, and the 


converse will be true in the case of a decrease of | 


pressure; thus the isothermal will remain horizon- 


tal while the volume is decreased in the ratio of | 
165 to 1, when the condition will be represented | 


by a point too near to p, to be distinguished on the 
scale of the figure. great increase of pressure, 
as is well known, is required to appreciably alter 
the volume of water; hence when all the steam 


“crease of pressure; and, asthe temperature is still to escape, and this process being continued until 
ow, it is shown 


who desires more detailed information on these 
interesting researches must be referred to Dr. 
Andrew's original paper in the ‘“ Philosophical | 
Transactions” for 1869; but it should be noticed 


done during the compression of a fluid is equal to 
the diminution of the volume of the fluid multi- 
plied by the mean value of the pressure to which 
it is subjected. In the present case, the diminu- 


that they lead directly to the conclusion that as | tion of volume is represented by ab, andthe mean 
we superheat steam, we cause it to obey more and | pressure is the mean ordinate between Bb and Aa, 
more nearly the laws of Boyle and Charles. These | and their product is evidently the area B b a A. 
critical temperatures and _—_ for certain | Hence the work done on the substance is measured 
liquids have been estimated by M. Cagniard de la | by the area Bb a A, and, with reference to the 
Tour. He fixes that for alcohol to be at 497° Fahr. | work obtainable from such an ideal engine, this is 
and 119 atmospheres pressure, and in his experi- | negative. 
| ments on water the high temperature employed, , ow, allow the volume to increase ually, at 
| 773° Fahr., caused the water to dissolve the glass | thesame time communicating sufficient heat to 
_ tube containing it, so that no final conclusion was | maintain the temperature constant. The process 
| reached. | will be represented by the isothermal B C, and the 
| Adiabatic Lines.—We have hitherto considered Volume will increase from that represented by b to 
‘only the case of a fluid maintained at a constant that represented by ¢. As, however, the volume 
‘temperature, but if it be so arranged that no heat | isincreasing, the working substance is doing work 
either enters or leaves it, the nature of the curve is 0" external bodies, and this, represented by B b c 
‘entirely altered. An experiment fulfilling such a C, is therefore positive. This, it must be noted, is 
condition is, of course. ideal, as no substance is im- | the only operation during which heat is absorbed 
permeable to heat, but it is nevertheless possible, | by the substance. 
by the aid of complicated apparatus, to ascertain) In the third operation, allow the body to expand 


curves, called Adiabatic, from two Greek words 
signifying ‘* rot passing through,” are of very great 
importance in considering the properties of a sub- 
stance in its relation to heat. 

These preliminary explanations will enable us to 
consider the remarkable work of Carnot, first pub- 
lished in 1824. The great advances made in the 
science of thermodynamics since his time are due, 
in great part, to the introluction by him of the 
ideas of a cycle of o, tions and a reversible cycle. 


| the form which the curve would take, and such without losing heat, and thus to traverse the adia- 
form will suddenly and entirely alter, becoming | 
straight and parallel to the line of volumes, as re- | 
presented by the line C p,.- [t will be found im- | 


_ batic C D, and let this expansion continue until it 
| has occasioned a fall in the temperature of the 
| working substance from 7 to t. Positive work 
| awe by C ed Dis thus obtained. 
| _ In the fourth and final operation, the piston is 
, depressed, the temperature being maintained con- 
stant by withdrawing heat, until the initial volume 
is attained. The work during this Leper is nega- 
tive, and is measured by thearea Dd aA. 
The cycle is now complete, and, since the sub- 


; 





The first of these implies that in considering the | stance has been brought to its exact initial condi- 
'working of a heat-engine, no assertion can be tion, we are at liberty to reason the relation 
made with regard to the heat absorbed, etc., unless between the work acquired and the heat t in 
| the series of operations to which it is subjected be | acquiring it. ‘shows at once ‘that the 
;such that the steam, water, etc., are in precisely | positive work ex the tive, by an amount 
‘the same condition, as regards pressure, volume, ' represented by the figure A B C D,traced out dur- 








Sept. 27, 1879. 





ENGINEERING NEWS. 


ing the cycle. The second is the only operation | RANGE OF EXPANSION.—The amount of expan-| 


during which heat is communicated to the body, 
and during the fourth alone is heat withdrawn 
from it. 
is obtained by 
an amount of 

the first and second of these quantities. 


| 


sion that can be made 
a fruitful subject of 

Hence, the work represented by A BC D| and it has been shown by practical experience, 
the putiing out of existence of | rather than by theoretical deduction, that it is not 
1eat H-h, supposing Hand h to be advantageous to c 


ractically useful has been 
iscussion and controversy, 


arry the rate of expansion be- 


yond limits which themselves have not up to the 
It will be at once seen that the above cycle of | present time been clearly defined. 


But apart from 


operations is reversible, that is, we may, commenc- | the theoretical aspect of this question, which 1s 
ing at the same condition of temperature, volume, | often obscured by uncertainties connected with 


pressure, as represented 


by the point A, cause | the action of heat, there is a very practical aspect 


the working substances to assume the conditions| from which the subject may be approached; and 


DCBA in succession, by (1) expandin 


at the) it will be the object of the succeeding remarks to 


lower temperature ¢, during which it will absorb make this aspect clear. 


an amount of heat h; (2) compressing without | 


As an illustration is superior to an elaborate sv- 


losing heat to C, when it will have the tempera-| ries of uninviting calculations, the indicator dia- 


ture 7; then (3) compressing at this temperature gram (fig. 8) has been 
to the volume O b, during which operation an | vantages 
amount of heat H will be given out; and finally | doubling 


(4) allowing it to ex 
the volume Oa. This reverse action shows that it | 
is possible to transfer heat from a cold body toa) 
hot body, but an examination of the figure makes | 
evident the fact that this transference requires the | 
expenditure of a quantity of work measured by 
the area A BC D. 

It is important to bear in mind that each of the 
above reversals is a legitimate one. Thus it is just | 
as easy, physically, to cause the condition of a 
body to pass from C' to B along the line B C, as 
from B to C, but if, instead of compression and | 
poo on ap conduction had been resorted to in| 
order to transfer heat from the hot body to the) 
colder body, no legitimate reversal of this could | 
be effected. for heat will not pass from a cold to a 
hot body by conduction. 

Carnot laid down the following very important 
rane with regard to the purely theoretical con- 
sideration of a reversible engine, that is, reversible 
in the thermodynamic sense, and not in the sense | 
ordinarily employed by engineers. If a reversible 


engine working between the temperatures T and f, 
and receiving an amount H of heat at the higher | 
temperature, produces a quantity of mechanical | 


work W, then no other engine of any construction 
can produce a greater quantity of work under | 


similar conditions. The fraction— is called the| 


efficiency of an a. both W and H being meas- 
ured in foot-pounds; a reversible engine, therefore, 
has a maximum an and this fact is capable | 
of very simple proof. For if an engine M be as- 
sumed to exist with a greater efficiency and set to 
work the reversible engine N in the reverse way, | 
it will, through its greater efficiency, be able to 
raise by the engine N a quantity of heat from the 
cold to the hot in excess of that required to 
work it; energy will thus be stored up by the com- 
bined engines and perpetual motion me possi- 
ble, the absurdity of which may be taken to be 
axiomatic. 

The results arrived at by following Carnct’s sys- | 
tem of reasoning lead to the Second Law of Ther- 
modynamics, which is thus stated by Sir W. Thom- 
sop: ‘“‘It is impossible, by means of inanimate 
material agency, to derive mechanical effect from 
any portion of matter by cooling it below the 
temperature of the coldest of the surrounding ob- 
jects.” It would be impossible, were it desirable, 
to follow this very important generalization into all 
the consequences to which it leads. In 1848 Sir 
W. Thomson was led by it to the discovery that | 
the absolute zero of temperature, or the point at | 
which no heat whatever resides in a substance, is | 
at — 461° Fahr., and this fact gives an easy | 


3 


| when steam of 80 Ibs. 


ee to show the ad- 
ined by doubling the pressure, or by 


the amount of expansion in a particular 


d without receiving heat to | case; the cost of sucha change can also be con- 


sidered, and thus the points defined beyond which 


expansion would not be worth having in conse- 
quence of the cost incurred in obtaining it. 


Let A Brepresent the stroke of a piston, say 30! 
inches, to a scale of 1 inch to1 foot,and AD a 
ressure of 77 lbs. per square inch, there being 
Ibs. lost from the orginal 80 Ibs. in overcoming 
back-pressure Aa in the condenser, and steam is 
cut off at E, or one-fifth of the stroke. Under 
these circumstances, a measurement in the ordi- 
nary manner will indicate an average pressure of 
38.7 Ibs per square inch to impel the piston. 

Let the steam pressure be now raised to 160 Ibs. 
per square inch, and the diagram will assume the 
form A B H G F, the area being increased by D E 


| FG, which represents the amount gained by the 
additional pressure cut off being at one-tenth of | 


the stroke. This additional area gives 55 lbs. pres- 
sure through one-fifth of the stroke, or 11 lbs. if 
distributed throughout the entire stroke. 

Thus, to gain 11 lbs. above 38.7 or 28 per cent., 
it has been necessary to double the steam pressure, 
and add very considerably to the strength of all 
parts composing the engine. 

Now, suppose the pressure to be 77 Ibs. per 
square inch, and instead of expanding this steam 
five times it is expanded ten times, which 
equivalent to ae the stroke from 30 inches to 
5 feet, as represen by the line A C. 
case the ee gained amounts to 8.6 eb 
measured by the space B C K H, for the latter half 
of the stroke, 4.31 i 
out. 

By sucha change we double the length of stroke 
for the purpose of gaining 4.3 lbs., namely, a 
of 11 per cent. beyond the orginal total of 


7, 
per square inch is cut off at 
one-fifth of the stroke, but when steam of 270 Ibs. 
is employed and cut off at one-twentieth of the 
stroke, the gain is only 8.7 per cent. 
With higher pressures or rates of expansion the 
differences become greater, until a time is mani- 


| festly reached when the increase of strength or 


size of the engine becomes so great as to put a stop 
to all further adventure, and we arrive at the con- 
clusion that it is not worth while to expand be- 
yond certain limits, only from a constructor’s 
point of view: and therefore many engineers 
prefer to employ comparatively low rates of expan- 
sion and even wire drawing the steam, rather than 
risk the danger of exceedingly high rates with its 
comparatively small advantage. 

The compound system of constructing engines is 
found extremely useful where a high rate of ex- 
pansion accompanies a low speed of rotation ; but 
there does not appear any reason deducible from 





means of defining the efficiency of a perfect i 


, 


This efficiency may be shown to equal 





where S and T are the absolute temperatures of the | 


theory or from practice, by which it can be proved 


that low speed is essential. The arguments ad- 


duced hereafter in Chapter XXI. tend ina contrary 


an engine with a single cylinder, pro 


source of heat and condenser respectively, ob- | tioned in all its parts, is not equal to the compound 
tained. by adding the above number to the temper- | system ineconomy, as it is undoubtedly superior | ™ %t course. 


ature expressed on the Fahrenheit scale. Thus, | to that system in simplicity. 


su an ordinary high-pressure engine to be 
working at a pressure of lbs., the temperature 
of the boiler will be about 300° Fahr., and the con- 
denser will Ss 
100° Fahr. Now, suppose this engine to be perfect, 
its efficiency will be given by the fraction 
(000 + 461) — (100 + 461) 
300 + 461 


0.262 ; 
that is, nearly three-fourths of the heat 


or 


but supposed to be ect, and therefore reversi- 


y have a temperature of about | 


| These and many other consi 
| that pure theory is apt to run to 
| tremes, unless 


sound dictates of practical expediency. 


days, when this country pav 





be a di 
lt w 


| but at the present time there seems to 
| tion to run into an opposite extreme. 


| well that our countrymen, while always carefully | Liane 
| gleaning such theoretical considerations as may be | 
_ useful, should never allow themselves to be unduly | 

es to | oppressed by the somewhat authoritative manner in | the N 
an engine working under the ordinary conditions, which those considerations are far to often enun- the industries of Northe 


ciated. 


|for the purpose of operating their 
| cranes, etc. 


in | 


direction, and it still remains to be seen whether | official 


1 
derations indicate | “ 
rous ex-| much attention in France, both from the recogni 
restrained and governed by the 
In former | 
the way for modern | ; 
engineering, theory was only too much neglected, 
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mal world. The movements of an animal, like 
the working of a steam engine, result simply from 
the conversion of heat into mechanical work. Its 
heat is obtained by the slow combustion of food, 
and its work is given out by a series of mechanical 
contrivances which are patterns of all that is most 
excellent in design. 

Some investigators have endeavored to find out 
the relative proportions of work done by a steam 
engine, as compared with an animal, from equal 
values of fuel; and their researches have shown that 
the animal performs much the highest duty. In this 
most interesting field there is room for further 
discoveries, to decide the actual limits of power 
available, and the loss due to a conversion a heat 
into work. When this is known there will be a 
sound datum, from which the engineer may under- 
stand the limits of his expectations inthe eco- 
nomical use of fuel, and what perhaps he may 
sometime equal, but certainly never excel. 


MECHANICAL ENGINEERING. 


The Cuyahoga Works, of Cleveland, report a 
great press of business and a number of inquiries 
for heavy machines of various kinds. They have 
just shipped alarge blowing engine to the Union 

lling Mill Company of Chicago and are con- 
structing another of the same size for the Stewart 
Iron Company, of Sharon, Pa. They have also 
under way a pair of pumping engines for the 
Bessemer steel department of the Union Rolling 
Mill Company that are intended to supply water 
under a pressure of 300 pounds per square inch 
hydraulic 


| The intense heat to which “boilers” are subject 

in rolling mills while puddling their heats is well 
| known, and is oueaie urged as one claim for ex- 
| tra high wages. The manager of the Sligo Iron 
| Mills, Pittsburgh, has just patented an improve- 
| ment to rolling-mill furnaces by which heaters and 
| puddlers are protected from the fierce heat—and 
| no doubt also from the intense glare of the molten 


| metal—of the furnaces. It consists of a hollow 


| is kept constantly running, suspended in front of 
| tbe furnace in such a manner that it does not 
|in any way interfere with operations while the 
|furnace is being worked, and can be easily and 
ee aside when charging or drawing a 

e water is introduced at the top of a 
shield, and after running through it and perform- 
| ing its cooling mission, is drawn off by a pipe lead- 
|ing into the bosh, thus making the same water 
|answer the double purpose. The utility of this 
| invention will be readily understood when it is 
| stated that the outside of the shield, being always 
|at the same temperature as the water passing 
| through, it not only protects the men from the 
| glaring heat of the furnace, but it cools off the 
| surrounding atmosphere and enables them to get 
| out their full number of heats, even in the hottest 
weather. 


is | iron shield, through which a stream of cold water 


Poe |] oo se 


FOREIGN INTELLIGENCE. 


An expedition of some importance left Asuncion, 
| P y, on the 30th of July in the steamer Anita for 
| Fort Olympo, situated on the west side of the Paraguay, 
in about latitude 21° south. It was sent by Dr. Bravo, 
| with whom the Paraguayan government has contracted 
| for the survey of a railroad from the Paraguay to the 
| Bolivian frontier, and consisted of twenty-five well- 
‘armed men, well supplied with requisites, including 
presents for the Indians on the course, and, for promo- 

| tion of good feeling with the Indians, severai caciques 
| accompany the expedition as interpreters and hunters. 
| It is under the command of D. Juan de Cominges, and a 
| scientific man, D. Silvia Andrenzzi, goes along, without 
character, to study the Indians in their homes 


rly propor- | and while still unsophisticated by contact with the 


whites, as no record exists of any one having traveled 


A late number of the Liverpool (Eng.) Courier says: 
The extension of the present canal system is — 
Ze 


necessity of largely increasing the facilities for internal 
communication and the large outlay, about £37,000,000, 
| which the new works will cost. The canals now exist- 
ng are about 3,000 miles in length, and among the pro- 


| posals on the tapis are the construction of a canal from 


i- | the Oise to the Aisne, the canalization of the rivers 
id be| Engre, Scarpe, Authie, Canche, Ternoise, Clarence, 


, Upper Lys, and Upper Aa; the connection of the 
Upper ae with the Authie, of the Canche with the 
Ternoise Clarence, and of the Liane with either the 
Upper Lys or the Upper Aa. A direct waterway from 
to Paris and Rouen will be of great benefit to 
rn France, and it is proposed to ~ 
obtain this by a canal which will leave the Deule near 





ble, would be unavai for conversion into work.| The sole object sought after in the design and | Courrieres, close by Lens, Arras, Bapaume, and 
It will thus be seen that the efficiency of an en-| construction of steam engines, or machinery gen- | Peronne, to join the Oise at Noyon. This would shorten 
gine depends solely on the of temperature erally, is to gain the desired end with the least ex- | the at een ee adie, ant he eae eee 
within which it works, and the determining of this penditure of means; and there exists no study | and ie —- : men Sty : 
is of great im: in the construction and | which conduces more toa right appreciation of ee nals ee dame Gina ae ee 
ee es eee this view than the study of those eee t- Scarpe, Somme and Oise, a very important link would 

oni Meudon txvoleus strength of boil-| genious contrivances w exist in the wo of he completed in the great interior waterway between 


er; and in the other, greater condensing power. 





nature, and in the constructive details of the ani- 


Calais and Dunkirk to Marse 


; 
' 
o 
i 
' 
| 


ce ee ee 
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GENERAL INTELLIGENCE. 


2 We solicit and are always pleased to publish in these 
columns any items of interest that may be furnished us, 


a GAS AND WATER. 


Two hundred feet of the Troy Water-Works Tunnel 
is completed. 


The City Council of Toronto on the 22d inst. voted 
#25,000 for water mains. 


The Richmond County (8S. L.), Water-Works Company 
has at last been organized, and the necessary capital 
for establishing the works has been subscribed. Silver 
Lake is to furnish the supply, and the villages to receive 
the benetit of the works are Edgewater, New Brighton 
and Port Richmond. 


Shickle, Harrison & Co., St. Louis, are casting the 
water main for one of the mining towns of Colorado that 
contemplates very soon to have a system of water-works 
with a pressure of seventy pounds per square inch. 
The entire pressure is furnished by the natural fall of 
water from an elevated lake in the mountains. 


The Mohawk & Hudson Manufacturing Company, at 
Waterford, N. Y., have contracted with the Fort 
Wayne (Ind.) Water Commisioners for 175 of the 
largest sized Eddy valves. They have also feceived 
from San Francisco an order for 200 of the valves. 
The valve works and foundry are crowded to their full- 
est capacity. 








C. L. Goodhue, of Agawam, Mass., has renewed his 
contract, made two years ago, with the city of Jackson- 
ville, Fla., for bringing water several miles into the city 
through pipes, and is expected to begin the enterprise 
with the opening of the winter season there. Mr. Good- 
hue declined taking the bonds of the city for security 
when the contract was made, but a satisfactory adjust- 
ment of this difficulty has now been effected. 

Chief Engineer Leshure, of Springfield, Mass. , is inter- 
ested in having a State association of engineers formed 
for the purpose of mutual improvement and the diffusion 
or general information on matters pertaining to fire ser- 
vice. The National Association, which recently met in | 
Washington, has done much to bring about better and 
more efficient service in the various cities in the United 
States, and the members find the annual conferences and , 
comparison of notes of inestimable value. The question | 
of having a standard hose-coupliag is still under consid- | 
eration and is of such importance that an effort will be | 
made to have Congress pass a bill which will provide 
one that may be used in all cities and towns. By so 
doing there will be no trouble in the rendering of assist- 
ance by one city to another. No change in nozzles has | 
been suggested, and none is required. 

_—- Coe -——- 


STREETS, DRAINAGE, ETC. 


Bids for Dorchester Bay Tunnel, of 7,000 feet length, 
on Boston improved sewerage, will be opened on Oct. | 
17. We will publish proposals next week. 

‘The residents on Tremont street, Boston, have peti- 
tioned the city to re-pave that thoroughfare, which is 
principally devoted to residences and light suburban 
travel, with the noiseless and cleanly asphalte block 
pavement, 

A meeting for the discussion of sanitary reform in the 
towns of Hull and Cohassett, Mass.. was held at 242 
Washington street, Boston, on the 19th, when a com- | 
mittee to consult with the Selectmen of the above towns 
was appointed. 

Memphis is to be sewered if a meeting of the residents | 
of that afflicted city, held in Nashville, on the 20th, 
when committees were appointed, etc., means any- 
thing. Undoubtedly, improvements in sewerage 
and street paving in that city will soon have to be ef- 
fected if the city is to be saved from extinction. 


eee 


BRIDGES. 

The City Council of Toronto, Ont., on the 22d voted 
#25,000 for the construction of two new bridges over 
the Don River. | 

On the 18th inst., the City Council of Mankato, Minn., 
voted $15,000 for the construction of the bridge across 
the Minnesota River at that place. 

The Cleveland Bridge & Car Works fare employing 
300 men. They are engaged on large railroad contracts, 
and are working overtime every day. The average pay 
is about $12 per week per man. 

The King Iron Bridge Manufacturing Company are 
working overtime and employing 175 men. They re- 
port business in the most satisfactory condition, the de- 
mand being far beyond the supply. 

The Keystone Bridge Co., at Pittsburgh, besides the 
Cincinnati Southern work still in the shops, has several 
bridges to build for the Pittsburgh, Ft. Wayne & Chi- 
cago, and the large bridge over the Missouri at Platts- | 
mouth, Neb. This will have two spans of 400 ft. each, 
three of 200 ft. each, and 1,560 ft. of iron trestle in the 
approaches. The long spans will be chiefly of steel. 

The Kellogg Bridge Co., at Buffalo, N. Y., besides | 
other wert; ian orders for three spans of iron bridge 
for the Lake Shore & Michigan Southern road ; one | 
span for the Connecticut River road, and a draw span | 
for the Western Counties Railway in Nova Scotia. 

Mr. Alfred P. Boller, of New York, has lately com- 
leted the bridge over Croton Lake on the New York 
bity & Northern road. It is 480feet long and 75 feet 
above the water; it has three spans resting on two 
abutments and two iron piers. Mr. Boller has a further 
contract for 14 spans of iron bridge and also for 2,000 
feet of timber trestle : also for five highway bridges over | 
the track, and for three of his pettern of wrought-iron | 
turn-tables for the same road. 


| of a their new branch, which runs 1 
5a 


| the Colo: 


| distance and very considerably in time, as it supersedes 


' the line will be completed early next year. 


_ will command a large traffic. 


the convention which meets at Quincy, IIL, Oct. 15 
i the 


' $5,000; Ashtabula, $30,000; Conneaut, $12, 


ENGINEERING NEWS. 


The County Commissioners recently met in special | The f 


session, in St. Joseph, Ind., for the purpose of recei i 
the report of John re wage ee | the Shemetl 
ridge, and adjourned wi' 


‘To the Honorable the Board of County Commissioners : 
‘Having been appointed to make a survey and esti- 
mate for a bri over the St. J River, I would 
recommend a bridge with 20-f and three | 

piles in each span. The bridge will be feet long and 
16 feet wide, with ice-breakers on twelve of the bents | 
and two piles under each breaker. The bridge will cost 
about $2000, exclusive of the approaches. The depth | 

of the water where it is to build the bridge is 
at present 7 feet, and the width 280 feet, 
‘““Joun Hooper.” | 

vecieaintndiitee 


RAILROADS. 


The Selma & Gulf Railroad, in Alabama, has been | 
sold to New York parties for $120,000. 


Eastern capitalists have purchased Mammoth Cave | 
for $200,000, and will complete the railroad from Glas- | 
gow Junction. | 


| 
To complete the new line of railway between Boston 

and Providence, 16!; miles of new road will be built at | 

an estimated expense of $350,000. | 


The Columbus & Miami (N. G.) Railroad Company | 
is about to build a branch from Harrisburg via Mt. | 
Sterling and Bloomingburg to Washington C. H., Ohio, 


Two new lines of narrow-gauge railway for Nantasket 
Beach are projected—one of 4 miles, the other of 
2 miles. The names of the directors and location of | 
roads may be found in the Boston Journal of the 19th | 
inst. 


The Little Rock, Mississippi River & Texas Railroad 
will commence immediately on the construction of 
twenty miles of road between Colling and Monti- | 
cello. | 

| 


The Fort Dodge extension of the Minneapolis & St. | 
Louis t\ailway is at a stand-still for want of iron, which | 
is a very scarce commodity. Most of the grade and | 
trackmen have been discharged. 


It is stated that President Scott, while abroad, com- | 

leted all the arrangements for disposing of the $27,- | 
§00,000 bonds recently authorized to be issued by the 
Texas Pacific Company, and will push the road on to 
the Pacific Coast. 


There is a probability of fifteen miles of new railway 
being built from Windsor, opposite Detroit, to Essex | 
Centre. Mr. J. Badgley is ident of the company, 
and he isalready t to hase 1,200 feet of river | 
front at Windsor for wharf and depot purposes. 


Iron rails seem to hold their ground in Belgium much 
better than here. The Belgium Grand Central, the most 
important of the private roads, reports that of 7,047 
tons used by it in repairs and renewals in 1878 only 
675 were steel, while 5,181 were new iron and 1,191 
were old iron. 


So great is the present demand for railroad iron that 
the Union Pacific Railroad Company, it is said, are 
unable to buy steel rails in this country for the | 
miles | 
south of Salt Lake city. The consequence is that the | 
company has been compelled to use old iron. | 


The tunnel of the Atchison, Topeka & Santa Fe Rail- | 
road through the Raton Mountain, in New Mexico, near | 
ae line, is completed, and trains are running | 


through. This shortens the line some three miles in 


} 


the use of the ‘‘ switch back” over the mountain, with | 
i. pom of 318 feet to the mile. 


The tunnel is about | 
2,000 feet long. 


YANKTON, Sept. 18.—An_ obligation 
entered into between the city of Yankton and the 
Chicag», Milwaukee & St. Paul road, whereby the lat- 
ter corporation agrees to build a line of its road from 
Rock Mills, lowa, ria Edna to Yankton, a distance of 
sixty miles. Work will be commenced immediately and 


This is the | 
most important line built by the road this year, and | 


was to-day 


| 


RIVERS AND HARBORS. 


Jim River, Dakota, is said to be the longest river in 
the world of which no portion is navigable. It is 525 
miles from its source to its mouth, and being very | 
crooked is nearly or quite a thousand miles by the course | 
of the stream, and is not much larger where it flows in- | 
to the Missouri than three or four hundred miles above. | 


Governor Bishop, of Ohio, has appointed the follow- | 


ing gentlemen as a committee to represent the State at | 





| 
for the purpose of considering and 3 
provement of the Mississippi River and its tributaries : | 
8. F. Covington, Cincmnati ; George W. Neare, 
cinnati; Reuben Aleshire, ae ai Capt. William | 
Kirker, Manchester; James 8. Wise, Cincinnati. 
The Secretary of War has completed the estimates for | 
his department for the fiscal year ending June 30, 1881. 
They aggregate $40,043,218, or ,500 less than 
those for the present fiscal 
tion made was in the estimates for rivers and harbors. 
The amount asked for by the Chief of En was 
upward of $14,000,000, but the Secretary cut it down 
to $5,015,000. The following amounts are some of the 
corrected estimates for N Ohio: For 
ments in Toledo harhor, $30,000; Port Clinton, $10, 
Sandusky, $20,000; Huron, $8,000; Vermilion, $5,000; 
Black River, $1,000; Cleveland, $200,000; Fairport, 


weer 


r 
b t taking any action until Island 
_ this afternoon. The report is as follows: fs 


| River below 


| metallic float, 28 inches 


| to take goods, and when they do take 
| them and 
ear. The greatest reduc- | tary 


Sepr. 27, 1879. 
are the revised New land estimates 
for river and harbor im ts of Belfast 
Me., $9,000; the Gut Bath, $18,000; Richmond 


Mass. , $21,000; harbor of Pro 


‘town, Mass.. $1,000: harbor of Mass., $5,000: 
‘entrance to Wood's Holl Harbor, Man 350 000; Provi- 


dence River and Narragansett Bay, R. 1, $100,000: 
Little ne Bay, R. L, $10,000; Connecticut 
ord, Conn., $16,000; harbor of Bur- 
lington, Vt., $30,000; Swanton Harbor, Vt., $50,000; 
Otter Creek Harbor, Vt., $5,000. 


A very valuable invention for indicating the depth of 
water on the Lime Kiln Crossing has just been completed 
by Captain Wm. D. Robinson, of Buffalo,N. Y. It was 
made at the request of the steamboat companies at this 
port, and will eee rove of om benefit to 
them. It is to be placed a my J Light in De- 
troit River, four miles above the , and can be 
easily seen by all passing boats. It consists of a wooden 


box three and one-half feet square, which is placed 
in the water close to the light. Inside is a 

and 6 inches deep, 
which supports a staff about 15 feet high. On the 
head of the staff is a bar of wood three inches wide and 
painted red. On top of the box is a board two feet 
wide painted white, and across the centre of it a black 
stripe, and on one end of the stripe a black ball. The 
black stripe is to indicate the usual stage of water 
at the crossing. ——- and falling of the staff shows 
the changes in the depth of water, while figures on the 
white board above and below the stripe show the exact 
distance of the rise and fall. = t-time two 
pee lights will be placed on each side of indicator, 
with 12-inch reflectors. The apparatus will be in charge 
of the light-keeper. 


e7. 
MISCELLANEOUS. 
Work was resumed on the 23d inst. by the Hudson 
River Tunnel Company at Jersey City, after a suspen- 


sion of five years. 


An officer in the Erie Iron Works writes: ‘‘ The call 


for engines and boilers is simply unprecedented. We 
have our hands full.” ae 


pong of granite and other stone blocks is now 
eff , according to a recent German method, by a 
prismatic steel cutter inserted with wed; in the under 
side of the hamrher, and opposite a rer one below on 
the anvil-bed. 


An unusual scene for Europe—that of the sun not 


| setting, but shining throu whole night—is to be 
| witnessed from the seuliiat Mount Aavax, in Fin- 


land, near Torneo, at 66° northern latitude. " 
year, on June 23, a multitude of people of different 
nations visit that mountain to witness the interesting 
spectacle. According to the of the Finn jour- 
nals, this year there were on Mount Aavax about 300 


| travelers ; three of these were Englishmen, two French- 


men, one a Russian; there were several Germans, 
Danes and Swedes, and the rest were Finns. The Gov- 
erpment of Finland is now erecting on Mount Aavax a 
hotel for the accommodation of travelers. 


Gray forge coke iron has risen at Pi from $16 
per ton, Jan. 1, to $26 per ton, t. 13. iron ad- 
vanced $5 


r ton in July, and $10 per ton in August. 
It now stands at $50 per ton in Pittsbu 


per ton Jan. 1. Cut nails have advanced in the same 
time from $2.10 per keg to $3.25 _ keg, steel rails 
from $41 per ton to $50, and iron rails from $35 per 
ton to $42.50. A curious result of this rise in the price 
of iron has been the shipment of old rails from Ant- 
werp to this country as ballast for vessels 

home empty petroleum barrels. Such rails were sell- 
~— Be! a thee Toth ve for a er oes than $15 
per ton, as was practical! . there 
was a handsome profit on their importa’ x. 

THE SLUGGISH MANAGEMENT OF RusSIAN RaILWays. 
—If American men are sometimes e to 
complain when some unforeseen interruption of fre it 
-— ic, caused by aes . blockade, a ith 

r transactions, ma instructive for them to 
learn the cqubertasnaeste and 
Russian merchants are subjected. 


8 


that t 


from damp, owing to long exposure to the air d 

transportation; and the Chamber of Cuemener at 
Odessa declares that the decline of the trade of that town 
is chiefly due to the 


the export trade to form any estimate of the amount of 
corn which may be safely sent out of the country. 


Gords sent by passenger trains in Russia usually travel 
at the rate of 80 miles in 24 hours, and when 
they have to be transferred from one line to 


another, they are only conveyed about thirteen miles 
a day.” y + ions 
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e | thing over the lowest of these figures, can with 
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Much of the success of American bridge build- 
ing has been due to the elasticity of the iron used, 
a quality specially necessary: in erection, when the 
accuracy of construction now insisted upon is con- 
_ sidered,and in use ,to transfer and adjust through- 
out the bridge the strains imposed upon individual 
members. Difficulty may arise in the use of steel 
from the variation—nearly 40 per cent., of its 
modulus of its elasticity. 

USE OF STEEL FOR BRIDGES.* High varbon steel, made at the same works, at 
—_— the same time may differ materially in strength 
(Continuation of Discussion.) and elasticity—how much, can only be learned by 

Mr. T. C. CLARKE said : The first duty of engi- testing each piece. Steel for boilers, substantially 
neers in the matter under discussion is to look at a weldless iron, may be had in uniform quality, 
the facts squarely—this Mr. Cooper has done in but its cost precludes general use in bridges. Re- 
the paper under consideration. He then quoted cent tests of this steel showed an ultimate strength 
from a recent letter of C. O. Gleim, Resident from 50,950 to 62,310 pounds per square inch, with 
Engineer, Eisenbahn, Cologne, Germany, giving elastic limit from 29,340 to 42,350 pounds; while 
account of the late rejection of steel as material Ulster iron, for staybolts, showed an ultimate 
for bridges, by the Dutch engineers—and then strength of 48,000 to 52,000 pounds, with elastic 
commented upon the facts thus established. limit from 28,000 to 33,000 pounds. 

While the ultimate strength of the several mem-| The American bridge—a skeleton structure—is 
bers of a bridge may be known, that of thestructure | specially adapted to the use of steel. It differs from 
entire, is not known, and experiment is required European bridges in the following: Its depth in 
to determine it. | proportion to length of span, the ratio being from 

Mr. A. P. BoLLER said he had collated data) one-fifth to one-seventh, instead of from one- 
relating to the substitution of steel for iron in| eighth to one-twelfth; the design is such that strains 
bridges, which he would present at another time. upon each member can be determined with cer- 
The question involved—whatever the process by tainty; the few parts requiring few connections, 
which the steel was made—is almost one of man- | and each part large enough not to be injured by 
ipulation. Experience is lacking to determine oxidation and accidental blows: the general use of 
with certainty, what might safely and economi- | pin connections; and the adoption of light, open 
cally be done with carbon steel, and other steels | floors, either wood or iron, of ties 6 to 8 inches 
are yet largely experimental. Present knowl-| apart, surmounted by guard-beams to prevent in- 
edge seems to indicate that the steel should be of | jury from derailment. For equal load and strength 
low grade—a homogeneous iron. Comprehensive | the weight of such bridges is from 10 to 25 per 
tests of the several varieties of steel, and, so far as | cent. less than those of standard European types. 
practicable, in size, shape, and under the condi-| Mr. Chanute, in detail, gave reasons for agree- 
tions of use are greatly needed at this stage of the | ment with the writer that, when steel is used, the | 
inquiry. customary working strains for iron should not be | 

Mr. CHARLES MacpONALD had examined bars | increased more than 50 per cent. 
made in Pittsburgh for the Glasgow bridge of Hay He continued: One advantage resulting from 
steel, particularly those which came from the fallen | the substitution of steel for iron will be, that the 
trusses ; most of the latter, though distorted, were | number of parallel members may sometimes be 
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the Kloman process of rolling eye-bars. lle | of means to properly test them, their safe strength 


steel for bridges, which increases as the tensile | necessarily increased. 
strength diminishes. Steel makers and bridge based upon the crippling point of small specimens; 
builders do not view this matter alike, and the | how large members will behave under strain is un- 
experience of the former seems to confirm their | certain, though we know they are relatively 
judgment. To illustrate this he referred to ex- | stronger than indicated by ratio of sizes. 
periments made by Mr. William Metcalf, to in- | If steel costs no more than iron to shape, to 
dicate the best steel to undergo strain accom- | transport and to erect, the price at which it must 
panied by vibration, which showed that the higher | be purchased, to be as economical as iron, can be 
grades, up to a certain maximum point, endured approximated ; bridge iron can now be bought at 
longest. about 245 cents per pound, whence if steel can 
Mr. O. CHANUTE’ said at this, the beginning of withstand 50 per cent. increase of strains, to com- 
the introduction of steel in structures, without! pete it must not cost more than 3%, cents per 
definite information as to its adaptability and | pound. 
homogeneity, few positive conclusions can be| But the price alone cannot determine its use as be- 
reached. The paper is a preliminary inquiry, | fore urged—it must be as uniform and homogeneous 
which should draw out suggestions, and lead to | in quality as iron, and the methods of working into 
agreement upon specifications for the use of this | desired shapes without injury, as clearly elaborated. 
material. | For long spans—say about 350 feet, where the dead 


As set forth by Mr. Cooper, the engineer has weight exceeds the moving load, it is now probably 
chiefly to do with the physical characteristics of | cheaper ; such spans, however, are rare, and the 
| endeavor should be to bring steel into use in spans 


the product, without restricting the manufacture 


and yet not too costly. Why is it unsafe? 
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strengthened by the absence generally of satisfac- 
tory explanation of the causes of failure. Labor- 
atory tests, showing the superiority of steel to 
iron are of little value, in solving the prob- 
lem, and the greater the confidence with which a 
man substitutes steel for iron, the more emphati- 
cally he condemns it when it thus fails. 


What is required isa way to make steel safe 


Probably because of lack of care in manufacture 


and subsequent working. Few know how difficult 


it is to secure uniformity in quality in a consider- 


able number of pieces of steel. Blooms from the 
same ingots when reheated, vary in carbon, ac- 
cording to position and exposure in the furnace, 
and in physical characteristics, according to their 


manipulation afterward—the temperature and 
speed of rolling, rate of cooling, ete. 

Surface defects in a piece of steel, though in- 
visible, may cause it to break, under vibratory 
strains which iron would resist. The milder the 
steel the less its cohesion and tensile strength and 
while this permits ready adjustment between its 
particles, when strained, its low tenacity gives it 
but little advantage over iron. Steel of high ten- 
sile strength probably is not so subject to incipient 
fracture as that of low tensile strength, but when 
such fracture begins, the high steel will be the: 
weaker. It, however, when free from surface 
cracks, internal flaws or external hammer marks, 
will resist vibrating strains better than low steel. 
Thus, in one instance, the piston-rod of a steam 
hammer, when made of wrought iron endured 
three months, of mild steel six months, and of 
high (60-carbon) steel, two years. 

By ordinary processes of manufacture, mild steel 
ingots generally and perhaps always, have porous 
cavities, which are not removed by rolling or forg- 
ing, but remains probably as incipient fractures. 
A bridge member made of steel free from blow- 
holes and cavities, properly shaped, then annealed, 
and finally, its entire surface dressed, would be 
nearly perfect. The cost of such treatment is too 
great for practice ; it is proposed to secure like re- 
sults by putting a coating of iron over the steel, 


| which will protect it from surface injuries during 
straightened and afterward used. He descr bed | lessened. As to compression members, from lack | 


manufacture and working—that is, to make iron- 


| clad steel for structures. This will prevent poros- 


thought too much importance had been given in is uncertain ; probably many such in use are un-/ ity and protect the metal surface, so that vibra- 


the paper to ductility as a necessary quality in| derloaded, and in consequence their cost is un-| ting strains may not the more cause fracture from 
‘ormule employed are} oracks, hammer marks, etc., than in iron. This 
material will not change from loss of carbon in the 
|furnace or elsewhere when heated, and will be 


less sensitive to rough treatment while worked or 


| handled ; it also will be cheaper than ordinary 
| steel. 
| 





The regular meeting of the Society was held on 
| Wednesday evening, at 104 East Twentieth street, 
with Mr. W. H. Paine in the chair. 

The following resolutions which were presented 
at the Eleventh Annual Convention were adopted 
by large majorities : 

| * Resolved, That a standing committee of seven, rep- 
| resenting different sections of the country, be appointed 
| from the American Society of Civil ineers, who 
shall examine into the entire subject of the preserva 
|tion of timber, and report to the Society from time to 
time, and who shall collect such samples and data as 
they may be able, to aid in determining the relative 
values of the different woods, both preserved and un- 
preserved, in ordinary use in various parts of the 





| 


of Resolved, That a committee of seven members of the 


as to its constituents or manipulation; the engi- from 100 to 200 feet long, such as are daily called | oe be appointed by the Board of Direction to de- 


neer, chemist and steel maker should coGperate in | for. 
developing the best material. 


report a uniform system for tests of ce- 
ment.” 


Mr. D. TorREY said what he had to present were| The following were elected members of the 


The bridge specifications of the N. Y., L. E. & W. | conclusions based upon experience not especially | Society : Thomas Mutter Cleeman, Civil Engineer, 


R. R. requires parties proposing to substitute steel  -.jated to bridge construction. 


| 
i 


Philadelphia. and Irwin John, Assistant Engi- 


for iron to furnish evidence of its strength, elas- Th» great difficulty preventing the general adop- neer, Metropolitan Elevated Railway, New York. 


ticity,uniformity and adaptability. In tension,steel | tion of steel in structures, is the belief that the The death of Warren Colburn, C.E., of Toledo, O., 
ranges from 50,000 to 300,000 pounds per square ' ;,aterial is treacherous. The frequency with 'a member of the Society, was announced, and a 
inch, ani in comparison, distortion begins at from) which steel guaranteed to possess high tensile | committee ordered to be appointed to prepare a 
40,000 to 90,000 pounds, while its ultimate crushing | strength and superior quality, breaks unexpect-| memorial. Captain John Ericsson, the well-known 


resistance is unknown. The breadth of this range edly, during manufacture or in service, where iron | 
renders doubtful whether, for any specimen, any- would stand, convinces many engineers that its 
| use involves too great risk, and this judgment is 


. * Continued from page 300. 


inventor, was declared an honorary member of the 
Society. 
Mesers. E. 8S, Chesbrough, C. Shaler Smith and 
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Charles Paine were declared the Board to award 
the Norman medal. The discussion of Mr. North's 
paper on ‘** The Construction and Maintenance of 
Roads,” was continued. The Secretary read a 


paper by James D. Burr, C. E., on *‘ The Construc- | 


tion of the Railroad over the Raton Mountains, 
and the Performance of Locomotives on its Steep 
Grades,” with a discussion by J. Foster Flagg, 


C. E., of Meadville, Pa., who gave his personal | 


experience in railroad building in Peru. The 
paper was also discussed by members present. It 


was very finely illustrated by maps and profiles of | 


the railway line, and will soon be published in the 
transactions of the Society. 


CORRESPONDENCE. 
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blasted in New York harbor. was $4.58 per cubic | At San Blas we have the only perfect location 
yard. | for a sea-level canal. Entirely free from flooding 
I happen to know from a source that Mr. Meno- rivers, the excavation would be in almost a direct 
cal will not dispute how the work at Machuca line from sea to sea. It is less than one-sixth the 
Rapids was done. The Nicaraguan government had length of the Nicaraguan route, and the actual! 
on hand a small flat scow-boat, and spuds were | cutting, including the tunnel, only 241; miles. 
put into it for this work. Mr. Menocal’s official While it is admitted by the advocates of the Nica- 
services were also provided, so that, indeed, raguan scheme that it will require from a million 
the “whole cost of his estimate must be | anda half to two millions of dollars per year to 
summed up in the wages of a few cheap | operate and maintain a canal by that route, the 
laborers and the explosives and fuses. Nor will San Blas route would only demand one-tenth of 
Mr. Menocal venture to declare, in detail, how | that sum, and thus afford over the Nicaraguan 
the work was done under a rush of a current 514 | route an important factor in the question of 
| feet deep at a velocity of seven to eight miles an | dividends. 
| hour. He merely says *‘an average depth.” This | Mr. Menocal’s aptitude for elastic figures is fur- 
means that in the rainy season there was a greater | ther illustrated by his recent reduction of the time 


depth than that; in the dry season, when they were 
THE PANAMA CANAL. 'at work, a less depth than that. In fact, the labor- 
Eprror ENGINEERING News: ers would stand in the water up to their knees 
I am pleased to observe the interest you manifest |#"4 work out this disintegrated rock largely with 
in a discussion of the scientific problema, cotnected | their picks, keeping, day by day, a sharp lookout 
with the opening of an American Interoceanic | fT freshets, which would stop the work. Every- 
Canal. Weare bringing at length, if late, the | body well knows that neither divers nor ordinary 
questions pertaining to the various schemes, of in- | ™plements can be used in water of the depth and 
teroceanic transit to their proper province— | velocity stated. cng A assume that Mr. Menocal 
namely, a discussion by the Civil Engineers of | ata eae aes omits wleaamnian 
America. pate: wos ; rertneress, he 
An unlimited amount of wordy gush, of Mr. justly suggests compensation for his estimates, 
Guess-as-you-please in the daily press, and that | Whe® he frankly admits, in the article alluded to, 
peculiar method of official mutual admiration, | that the army engineers considered ** some of the 
termed a government “commission "—(in which | prices adopted as not altogether sufficient. 
the high General Archippus says, patronizingly to | Ssiow sub-marine rock excavation foracanal by the 
the courteous Commodore Spoonoar, “Ah! my Nicaraguan route, under the conditions of depth, 


dear Commodore, your statement of the points js Current, situation and distributed quantities, will | 


admirable. I agree with you entirely, you need | be cheaply estimated at $12.50 per cubic yard, 


not present the data, for our long official relations | thus swelling the as for this item alone by 
entitle you assuredly to my fullest confidence.”)— | the sum of $6,424,245, above Mr. Menocal’s fig- 
will never answer for the hard wrought substance | U'&*- 


of thought nor afford a safe substitute for the} Again, the ‘‘open-cut” rock excavation for the | 
crucis eaperimentum of scientific study and judg-| Nicaraguan route, as estimated, amounts to| 


ment. | 14,677,389 cubic yards, The greater part of this 

The whole subject having been fairly opened in | has been estimated at $1.25 per cubic yard. For 
two special meetin2s of the American Society of | corresponding work on the San Blas route, I have 
Civil Engineers, and your issues of the 13th and | estimated a price of $3 per cubic yard. I have 
27th ultimo. having presented to your readers ar- | done so after taking the views of such experts in 
ticles and estimates by participants in the surveys |this line as Walter Shanly and Generals John 
of the San Blas and Nicaraguan routes respectively, | Newton and Q. A. Gillmore. If Mr. Menocal 
I beg leave to present some additional facts and | cannot show us that there is reason for estimating 
figures relating to the one and the other of these | only half price for work in Nicaragua his figures 
routes in such a relation that a fair and just com-| must be augmented for this item also by the large 


parison may be had of some of the merits of 
each. 

But first indulge me to say that the different 
surveyors of interoceanic routes seem to have taken 
to coddling their own earliest work with the set 
fondness of little girls looking into the blue glass 
eyes of their Christmas dolls. Thus Menocal, the 
Nicaragua—Sweet at San Blas—-Sefridge, the South- 
ern Darien, and Shufeldt, the Tehuantepec. Even 
Lieut. Wyse was intending to have a route of his 
own, but, bereft of that, took up the Panama as a 
foundling. Civil engineers, therefore, at home, 
coming fresh and new to the study without haying 
their mental vision distorted by looking continu- 
ously at any one plan will have to determine be- 
tween the merits of the several. 

It would seem that the advocates of the Nicara- 
guan scheme have been making an effort toward 
popular favor by reducing the total of their esti- 
mates to an unwarranted low figure. 

Indeed, it would be advisable for them to look 
well to their anchorage in this respect, lest they 
may be found overwhelmed in the turbulent swell 
of a reductio ad absurdum, 

For example : In your issue of the 27th ult., Mr. 
Menocal has stated that he ‘‘ found” the cost of 
submarine blasting in Nicaragua under the circum- 
stances there stated, namely, a hard trap rock 
under a current of 7 to 8 miles per hour, and a 
depth averaging 51¢ feet, to be $2.50 per cubic 
yard, 

I beg to assure Mr. Menocal and your readers | 
that the latest large competitive contract, for | 
merely picking up from the bottom rock already 


w a canal cost by the San Blas route 


sum of $24,535,469. Without attempting to re- 
view the details of Mr. Menocal’s other estimates, 
if we add to his totals only the increase belonging 
to the two items named, with his uniform percent- 
age for contingencies, we have the grand total of 
$104,421,790 instead of less than 66 millions, as he 
has stated it. 

It may be safely assumed, therefore, in view. of 
all the errors of prices in Mr. Menocal’s es- 
timates, that to open a canal transit by Ni- 
caragua will cost the sum of  $125,000,000. 
But, he will query in reply, How much 


thus liberally calculated? I answer, less than by 
Nicaragua. At San Blas, we have a unique and 
determinate engineering work before us, the data 
are few and simple, the result depending on no 
natural contingencies, and every step of progress 
permanent. In Nicaragua there are immense 
dams to be constructed, large amounts of sub- 
marine masonry, locks with deftly fitting gates 
and machinery of parts—a multitude of small 
streams to be absorbed or provided for, swamps to 
dig and embank, and no doubt to wall with stone, 
two harbors to construct against the toying freaks 
of Nature. 

The two items alone of subaqueous and “ open 
cut” rock excavation by the Nicaragua route will 
come within three millions of dollars of paying for 
the entire tunnel by the San Blas route estimating it 
to be of a section of 100 feet wide, by 168 feet high 
and a length of 7 miles, at a price of $10 per cubié 
yard for the tunneling proper and for the foot 
bench blasting a price of $3 per cubic yard. 


required to make the transit of a canal via Nicar- 
agua. It had been hitherto calculated to consume 
70 hours at 3 miles per hour, and 25 minutes in 
passing each of the 21 locks. Mr. Menocal has 
reduced this estimate by nearly one-half, evidently 
calculating for steamers only. This is unfair ; th» 
time should be stated on the average circum- 
stances of class of vessels and canal conditions. 
A sailing vessel would require towage for the 
whole distance from ocean to ocean, and an aver 
age of 3 miles per hour, keeping in view the con- 
tingencies of such a long route, is a_ proper 
estimate. 

Let us see how the case would stand witha 
schooner of 600 tonsburden. Seventy hours tow- 
age via Nicaragua at $10 per hour would cost $700, 
' while via San Blas 10-hours towage at the same 
rate would cost only $100. There would be, there- 
fore, in the case of such a vessel an economy of 
transit via San Blas of $600, or one dollar per ton, 
and a sailing vessel crossing from ocean to ocean 
by this route could afford to pay the whole of this 
amount saved in towage as additional transit dues 
into the coffers of the company without making 
any money difference to her owners as between 
the two routes. The ratioof towage saved by the 
' San Blas route can readily be extended for larger 
or smaller vessels than in the example taken. Be- 
sides, the fact appears that the Atlantic mouth of 
the San Blas canal will be 85 miles nearer New 
York than Greytown by the most direct navigation 
| for all classes of vessels. 

Such a multitude of facts crowd upon the care- 
ful study of a problem so immense as an inter- 
oceanic canal scheme, and my communication be- 
ing already sufficiently extended, I shall be forced 
to leave the figures and plans of a tunnel by the 
San Blas route for another occasion. That a 
through cut is the style of canal which ought to be 
adopted, I think, is a proposition which already 
has a multitude of disinterested. and for that rea- 
son, silent adherents. ‘ 

Whatever may be the belief of American engi- 
ners as to the waning faculties and judgment of 
M. De Lesseps, the great majority of them, with 
almost the entire fraternity of ship-owners and 
ship-masters, upon only a casual study of the 
problem, will, I think, be found to agree that on 
one point, at least, he is eminently sound, arid that 
in his preference for the same plan he adopted at 
Suez, even when facing the greater difficulties of 
the American Isthmus, the scheme of a sea-level 
canal. SIDNEY F. SHELBOURNE, 

New York, Oct. 1, 1879. 





LIVERPOOL ENGINEERING SOCIETY. 


This Society held its first meeting after the Sum- 
mer recess, on Wednesday evening, 10th instant, 
at the Royal Institution, Colquitt street, Mr. Morgan 
E. Yeatman, M. A., in the chair. A paper was 
read by Mr. E.C, V. Petherick on “‘ ps and 
Pumping Gear,” which was extensively illustrated 
by a series of diagrams. The author commenced 
by describing the various classes of pumps, their 
construction, and maintenance, and went on to 
consider the necessary qualifications of pump 
eae their design, and ar- 
‘rangement. Also the air vessels, pipes, rods, 
and other gear necessary for pumping. 

JOHN J, Potts. 
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EXPERIMENTS ON THE FI 
WATER. 


LTRATION OF The Parana, down to the town of San Pedro, 
which lies about 70 miles above its discharge into 
the Plate, continues in one stream. At this point 
it splits into two maim channels; one of which, 
known as the Parana de las Palmas, continues a 
nearly straight course down to its mouth about 20 
miles above Buenos Ayres; while the other, known 
as the Parana Guazu, trends off in a northerly 
direction, and flows into the Plate in two channels, 
almost at the same point where the Uruguay unites 
with it. The triangle, formed between the town 
of San Pedro at the apex and the points of dis- 
charge of these two principal channels, some 20 
miles apart, is a delta intersected by various 
branches of the main streams, which wind about 
and cross each other in a most intricate manner. 
The water which flows past Buenos Ayres is prob- 
ably almost entirely that coming down the Palmas 
branch of the Parana. 

Two comparatively small rivers, the Lujan and 
Tigre, join the River Plate about 18 miles above 
Buenos Ayres; and although their volume is small 
in proportion to the Palmas branch of the Parana, 
from their position on the right bank, and discharg- 
ing so near the town, they probably influence the 
character of the water at Buenos Ayres. 

According to an analysis made in 1872, by Pro- 
fessor Kyle, of the National College of Buenos 
Ayres, the water of the Palmas, at 4 leagues from : 
its mouth, contained: 


WITH SOME REMARKS ON THE COMPOSITION OF THE 
WATER OF THE RIVER PLATE.* 

In the autumn of the vear 1877, the author, being 
in Buenos Ayres, had occasion to make some ex- 

riments on the a = the water with which 
it was posed to supply that city. The works 
for thet pa have been designed by, and are 
being executed under the direction of, Mr. J. F. 
Bateman, President Inst. C. E., the water being 
drawn from a deep channel of the River Plate, 
almost in front of the town or suburb of Belgrano, 
and at a point about 4 miles above the most nor- 
therly extremity of the city. 

The River Plate is formed by the junction of the 
rivers Parana and Uruguay, about 20 miles above 
the city of Buenos Ayres. The united streams, | 
from this point down to where they discharge into 
the ocean at Monte Video, bear the name of Rio de 
la Plata, or Silver River, translated by English 

»ple into River Plate. The total length of the 

iver Plate is only about 120 miles: but it has a 
width at its mouth of 60 miles, while at Buenos 
Ayres, 100 miles from its mouth, it hasa width of 
30 miles. It is extremely shallow, the deep-water 
channel seldom exceeding 22 or 24 feet in depth, 
while on the banks, which are numerous and of 
great extent, the depth is much less. 


: * Parts 

As stated by Mr. Bateman, in his report on the : ; per million. 
roposed “Improved Harbor Accommodation” of | Tt! solid residue... .... ............ - 100.00 
Desats Ayres, 1871, the mean low-water discharge | free ammonia... “ = 
of the River Uruguay may be taken at 150,000 Albumenoid ammonia............ 20.2.2... 0.24 


cubic feet per second, and that of Parana at 
520,000 cubic feet per second. The mean low-water 
discharge of the River Plate would be, therefore, 
670,000 cubic feet per second. The water of the 
Uruguay is, under ordinary circumstances, clear, 


The water of the Lujan, according to an analy- 
sis by the author of a sample taken on the 4th of 
October, 1877, yielded: 


Parts 
free from detritus, and of a good class. A sample, siesiet wes per million. 
from the centre of the river in frontof Fray Ben- 7)\#! Solid residue a 
tos, on the 9th of September, 1877, when the river Free ammonia............................ .... 0.014 
was high, gave, under analysis, the following re- | Albumenoid ammonia.................... 2... 0.28 


sult: Hardness, 15 75° 


Parts The water of the Tigre, according to a sample 
per million taken on the same date, and analyzed by the ¢ 
Total solid residlue.......-..-0..0 siihemeth -~ 86.00 meee ryan Renan, 
Ded nheeneak vas 6> haces foyee e -é 
DOCOMO, oni i cc cic cedecce cess ccevcees 0.03 Parts 
Albumenoid ammonia............ nts ode tea 0.20 per million. 
Hardness, 1.4° per 100,000. Total solid residue... . ‘908 76 
ao water w . . i Chlorine .... a 99.90 
This water was almost clear, and chrew down a pr’ ammovia |. Teams 
very slight deposit when left in repose. Another Ajbumenoid ammonia.................... 0.11 


sample, from the middle of the river in front of 
Higueritas, a little lower down, taken on the fol- 
lowing day, gave, under analysis, the following 


Hardness, 12° 
The water in front of the town of Buenos Ayres, 


~ 


in April, 1872, contained, according to Professor 





result: Kyle: 
Parts Parts 
= million. per million 
Total solid residue... . —— Total solid matter 180.00 
0.00 GD osc cne <restaceneshiccscchoes 24.00 
0.14 IIIS Knccdevgascecdevcss 0.07 
. Albumenoid ammonia......................... 0.34 


A sample taken from the centre of the river in 
front of the town of Concordia, and about 250miles 
above its junction with the Parana, contained only 


Hardness, 4.5°. 
In front of Belgrano, whence the new supply is 
to be drawn, the water contained on the 12th of 


39 parts per million of total solids, and was there- April, 1872, according to the same authority: 

fore much purer than the water at Fray Bentos Parts 
and Higueritas. The composition of this water per million 
was, however, curious. for out of the 39 no a inal camaae aR POEL TOETEE 130.00 
less than 18.5 were composed of silicic acid, and Frc ammonia. — 
the water contained no chlorine. Probab Albumenoid ammonia 0.24 


Hardness, 4.25°. 

The quality of the water experimented on by the 

author varied almost daily, according to the 

changeable state of the river. The following, which 

is an analysis of a sample taken on the 3rd of Sep- 

tember, 1877, represents its average quality before 
filtration: 


ly no 
other river water in the world contains such a thea 
percentage of silicic acid, and is so free from 
chlorides. 

The water of the Parana is very different in com- 
position from that of the Uruguay. The Parana is 
a delta-forming river; its waters are always, even 
in the driest season, highly colored and opaque. | 


In dry seasons the detritus in suspension is in so Parts 
finely divided a state, that months of re Will | otal solid residue eg pe 
not render the water clear, nor can it be cleared by | Ghorine... .............0.0.000.0. 0 ’ "39.00 
passing through several folds of filter paper. In | Free ammonia...... sls aN iAhaaedn sanks dveve 0.026 
the wet season, or when the river comes down | Albumenoid ammonia........................ 0.230 


Hardness, 6.4°. 


charged with the waters from the tropical rains of 
the interior, 1t is very turbid. 

Mr. Bateman states, that at the time of his ex- 
amination of the river Parana, in the autumn of 
1871, *‘ the total quantity of matter held in suspen- | 


sion . . . . was but part by weight;” 
and that ‘: this amount will oo no doubt, increased 
in floods.” Some e 


iments by the author, in 
1877, on the water of the River Plate. in front of 
Buenos Ayres, showed that it contained -A,, part 


escent. The matter in suspension ap 


in any reasonable time. Onl 


, 7 sible to effect a precipitation of it. The finest fil 
by weight of suspended matter. The river was, | hatha : J 
probably, at that time in a more turbid condition ter paper, even in double or triple folds, was pow 


nik sateen -2 ined by Mr. B in 1871 | erless to separate the impurity. 


though it could not be called ‘in flood.” Assum- 
ing a mean flow of 700,000 cubic feet per second, 
which is a little more than its minimum volume, 
the river at that time was carrying seaward every 
twenty-four hours in round numbers 224,000 tons 
of sediment, or about 82,000,000 tons annum— 
an enormous mass of material, which fully ac- 


many 

cipitation. 
A — e 

struc or the purpose 
The area of the filter 


counts for the deltaic character of the River i 


_ © A paper read before the 
by Georee Higeis M. Inst. C. 


Institution of Civil Engineers, 








This water, in its best condition, was dirty-look- 
ing, end yellowish. Left in a stoppered bottle, for 
| months together, in perfect repose, it never be- 
came clear, always remaining yellowish and opal- 
arcd to be 
finely comminuted clay, almost in a colloid or gluey 
form, and incapable of mechanical precipitation 
by the addition of 
alum or one of the persalts of iron did it seem pos- 


The problem for 
solution was, to find some material that would 
effect a mechanical separation of the matter in 
suspension, and it was not considered advisable on 
nds to have recourse to chemical pre- 


rimental filter was therefore con- 


figs. 1 and 2). 

was 1 square yard; its 
depth, from the surface of the sand to the top of 
the arch, being 4 feet. Underneath the filter bed 
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filter bed, and capable of containing 1 cubic yard 
of water. A smallside chamber, on the level of 
the filter-bed, served for the admission of the 
water to be filtered. A pipe 3 inches in diameter 
was brought from the settling pools through the 
bottom of this chamber, and a valve on the pipe 
regulated the supply. The water rising in the 
side chamber flowed quietly over the surface of 
the filter without disturbing it. The height of 
water on the surface of the filtee was regulated by 
an opening in the side of the chamber, This 
opening was provided with grooves, into which a 
stop-plank of and desired height could be inserted, 
so that the height of water on the surface of the 
filter could be kept constant. 

The water, after percolating the filtering material 
and reaching the bottom, passed through an open- 
ing into a small chamber, 18 inches square. At 
the upper part of this chamber a series of pipes 
and cocks was inserted, the highest pipe being at 
the same level as the surface of the filter, the 
others at intervals of 3 inches downward. 


A pipe 
that could be attached to any of the cocks 
served to convey the water from this chum- 
ber to that for measuring underneath the filter. 


A discharge pipe from the bottom of the 
effluent chamber allowed the application of an 
unlimited head if desirable, and provided for the 


Fic. 1. 


—_—-—— - - 








emptying of the filter; while another discharge 
pipe permitted the cleansing of the measuring 
chamber. The depth of water in the measuring 
chamber was taken by a small graduated rod, in- 
troduced through the opening front. The varia- 
tions of head were obtained by opening or shutting 
ithe different cocks in the effluent chamber; or 
where a variation was required more minute than 
could be given by the cocks, it was effected by 
varying the height of the stop-plank in the filter 
chamber. This stop-plank, which served as an 
overflow, ensured a regular height of water in the 
filter chamber. 

The depth of water on the filter in the present 
experiments in no case exceeded 12inches, and was 
frequently less. The head given in the tables is the 
difference of level between the water in the filter 
chamber and the effluent water, which isthe true 
head. In some treatises on water, confusion is cre- 
ated by speaking of the head of water on a filter as 
though it were the depth of water on the filter bed. 
The depth of water on the bed is, of course, one 
element of the question, but it has by itself no 
relative importance; it may be 3 inches or 3 feet 
without the head being in any way varied. By an 
unlimited head as used in the tables, is meant that 
given by a free exit of the water from the bottom 
of the filter, when the only impediment to the dis- 
charge of the water is caused by the friction of the 
materials through which it passes. 

The principal object sought at the commence- 
ment of the experiments was to ascertain the best 
material to use in the large filters then approach- 
ing completion, with a view to remove, if possible, 
the turbid yellow appearance from the water. For 

' this pose the disposition and quality of the ma- 
terials were varied as the experiments proceeded. 
At the same time, experiments were carried on in 
the house, the instrument used being a small cop- 
cylinder 6 inches in diameter and 18 inches 


‘a chamber was constructed of the same area as the‘ high, provided with a perforated plate at the bot- 
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tom, and a stop-cock, to which an adio-cabbeer | This rate being too great, the head was altered | 2-inch pipe was i 


tube was applied. By varying the position of this | to 1 foot 6 inches, when the water ran: 
tube any desirable head could a obtained. 


The experiments on the large model filter are | Ist day 
detailed in the Appendix. They showed some 24 day. . 
curious results as regarded the rate of filtration, |* 
which the author thinks worthy of attention. The _ 
materials first employed were those commonly slightly improved. 
used in England, viz., a layer of 2 feet of finesand,| The extraordina 


desired, The filter was started with the lower slightest sign of any hole or 
cock open, or say with an unlimited head. The ' 
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discharge of water per square yard per day was as | same materials being used, and was started with a engines, the surface of the filter 
} 1 ; I y 





follows: head of 2 feet, and gave the following result: 
Gallons. Gallons. 

ist day ee : .... 9,323 4th day x ie So ee ee 1,524 Ast day. Sdeceee eee sesh oecs boet sees) cbs BROR 06 oe ORE Oe HEADS 

ER a ee os 6,552 NE ROI ae 220 2nd Gg ARDS THANE NS sera sees eaeseese  Ga0 she reseanstonepe 

eee a roa 3,309 SO aa oe eB 39 | 3rd OOO reer ase reese aeer eee eee seersereseessers SHEEE8 


The water that came from the filter was not sat- : “43 : : 
isfactory on any of these days. It was a little some additional valves, and it was started 


- oa ; 
better or the sixth day, but was still quite turbid, — d —_ 5 ee eso ed 
and only slightly improved as regarded its other Se ete . the » » seaalt Afters leavin 

qualities. A deposit of fine mud, about ,', inch in it for cael day i this 3 y ition. the head ‘w B 
thickness, covered the top of the filter. This could | incoenend = if y ction; cine a water i es 
be torn off like a piece of cloth, leaving the sand | mediately Seeaie te flow, and ran ‘heh dion to the | 
extent of 1,187 gallons; the next day the rate in- 
creased to 2,150 gallons; and, as it showed the 
| same tendency as before to a steady increase the | 
| head was changed to 1 foot, when it dropped to 711 


below perfectly clean. About \y inch of sand was 
removed from the filter, and it was started again 
with the same head, The discharge per square 
yard was then: 





Gallons. Gallons. | gallons. 
_ day See cen + Saree or ts ied Thinking that the limited size of the filter and 


Another Yj inch of sand was now removed, and 
the filtration was resumed: 





i day. -++-2,081 3d day........ 


Ves opete tens VOOR oo crc 1.278 | 


The filtered water was still very turbid and only 


i and rapid increase in the 
9 inches of coarse sand, 6 inches of fine vel, 6 daily speed of filtration was so different to what 
inches of coarse gravel, and 3 inches of rubble. had been expected, and so inexplicable, that it was 
The rubble was packed by hand; the sand and supposed some passage must have been opened 
gravel were gently pounded. The sand was through the sand. In order to satisfy himself on 
brought from the coast of Uruguay, on the oppo- this point the author carefully removed the ma- 
site side of the river to Buenos Ayres. It is a/ terial, but found everything in order; the different 
sharp, clean sand, being everything that could be layers had not intermingled, nor was there the 


Gallons. | 
059 


The filter was then stopped for a day to put in 


| the size of 


| 
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inserted in one angle, reaching 
| down to the rubble, and the filter was then care- 


Gallons. fully remade, with the same material as before. 
4% It was now started with a head of 1 foot 6 inches. 


Its rate was, on the first day, 683 gallons; on the 
second day it rose to 1,602 gallons, when the head 
was altered to 1 foot; it then dropped to 817 gal- 
jlons. The next day it was 1,479 gallons, and the 
following day 1,850. Without any apparent reason 
it then fell to 1,084 gallons, but rose on the next 
‘day to 1,400 gallons. From a scarcity of pressure 
in the settling pools the head on the following day 
was only 6 inches, when the rate fell to 371 gallons. 
| With the former head of I foot it rose again the 
| succeeding day to 1,456 gallons; on the ninth day 
|jt was 1,220 gallons; on the tenth day, with 11 


through them. inches head, it was only 441 gallons; and on the 
The filter was, therefore, carefully re-made, the eleventh day, with a 12-inch head, 734 gallons. 


| The character of the filtered water during this time 
was still unsatisfactory, being yellowish and dirty; 
/and from an analysis of the water filtered on Aug. 
4, the qualities were otherwise found to be but 
si htly improved. 

n the meanwhile the experiments conducted in 
| the house had led the author to the conclusion, 
| that the object sought se be attained by the 
| use of some other material in the filter bed. The 
_enen layer of sand was therefore taken out for 

a depth of 1 foot 3 inches, and replaced with a 
layer 446 inches thick of picked and washed cin- 
ders, about the size of hazel nuts, below, with 101, 

inches of fine sand on the top. With a head of 6 

inches the filter then ran at the rate of 826 gallons 
| for the first day, and 924 gallons for the second; but 

the quality of the water being still unsatisfactory, 
the top layer for 2 feet was removed, and (the 
| lower portion of the filter remaining the same) was 
| replaced with 3 inches of fine sand, 1 inch of coarse 
cinders, 1 foot 2 inches of pounded cinders (the 
| fine dust having been washed away pravoeny). 

and finally, as a top layer, 6 inches of fine sand. 
It was nec to make the top layer of sand, as 
otherwise, the cinders, being very light, floated up 
when water was admitted. The filter was then 
started with 6 inches head, and allowed the water 
| to pass on the first day at a rate of 780 gallons, and 
|on the second day 692 gallons. As the rate ap- 
| peared to be diminishing rapidly the head was in- 
creased to 9 inches, when the water percolated at 
| the following rates: 
} 












Eee ee SAT Fa EOE Peer, iactese. 1.502 


The head was, therefore, altered back to 6 inches, 
when the flow per square yard was: 






7 468 
WO i ese dise de vide eset 78412th “* 391 


This was the first occasion on which the filter 
| had run suprsemsiey at the rate it was desired 
| to establish, which was 700 gallons per square yard 
per twenty-four hours. e character of the 
water was now much superior. It had lost the 
| yellow a and although still of a milky look, it 
| was considerably improved as regarded its other 
| qualities. 
| The house experiments having shown that it was 
| not desirable to remove the fine dust from the cin- 
| ders, and that better results could be obtained by 
|simply using the cinders as they came from the 
commencing 
to show signs of dirt, it was determined to remake 
| the filter, using in place of the pounded cinders 





| those from the engine heaps, the coarser cinders 
being riddled out so that none remained larger 
| than a hazel nut. At the same time the author 
considered it desirable to ascertain whether there 
was any tendency in the different layers to run 
together, and therefore carefully examined them 
one by one as the filtering materials were removed. 
The examination showed that there was no ten- 
dency to run ther; and as it was desirable to 
get agreat depth of upper material for the pur- 
of varying them as much as possible, the 
ower part of the filter was altered as follows: The 
portion of the filter round the exit hole was = 
with small rubble, and a layer of fine gravel about 
or horse beans was laid on for a 

depth of 6 inches. On this was placed a layer of 





sides, at distances of 3 inches, and 2 feet from the | 


coarse sand for 6 inches, then 1 foot of fine sand, 
the large proportionate area of the sides to that of | then one foot of finely-sifted cinders (not pow- 
the total area might have some effect on the re- | dered), and on the top of all 1 foot of fine sand. 
‘sult obtained, by creating passages down the sides , The cinders in this case were taken from the heap 
Gallons. Gallons Of the walls, the filter was emptied, and fillets of outside the engine house, being riddled so as to re- 


1,334 | wood 11, inches wide were firmly wedged uptothe move all pieces above the size of a hazel nut. 


The filter was started under a head of 6 inches, 


The water during all this time continued of the surface of the sand, The upper parts of these and the water percolated at the daily rate of 1,201 


same unsatisfactory character. 


altered to 2 feet, when the filter discharged: | sides. 





Gallons. Gallons. | been left open when the filter was 
t si ob onc TE MM, ova nha dgatuetetes 2: ss . 
Af ON coooceadee R Mocca | any ai i the material | 
ES  dancksacuccepseias eeakie TO tabs sucweanianacne 2}055 | the water and pass out freely. Now, however, a 





a —- weathered with pure cement, so as | 
I ler to reduce tl 2 yas , | completely to prevent any flow of water down the | 
n order to reduce the speed the head was now | Completely to preve J ditional pa pn ‘pon ges a aaa: Siaher 
In the former experiments the bottom cock had | level. At the same time the top layers were 
started, so that’ altered to 1 foot 3 
might bedriven down by | ilar to the former 


lons square yard. As this rate was greater 
sm danizablo, the filter was stopped, and two ad- 


of fine sifted cinders, sim- 
, covered with 9 inches of 
(Continued on page 321.) 











Ocr. 4, 1879. 


A PRACTICAL TREATISE 


STEAM ENGINE. 


ARTHUR RIGG, M. E., Lonpon, ENG. 


With Additions, showing Latest and Best American 
Practice. 


CHAPTER IV. 
THE HORIZONTAL STEAM ENGINE. 

For compactness and easy accessibility to all 
parts, no type of steam engine can compare with 
the horizontal ; and now that the precautions to be 
observed in its design and construction have become 
more thoroughly known, its durability is found 
equal to that of any other form of steam engine, 
its cost, as a rule, smaller, and its economical 
working leaving little to be desired. This type 
has had to encounter many prejudices, which still 
cling to the rninds of some engineers ; but the long 
experience of its usefulness and durability, especial- 
ly in the case of locomotives, ought at the present 
time to secure for it an unimpeachable good name. 

The varieties of horizontal engine are numerous 
indeed ; and. first of all, comes the common com- 
mercial engine, which is but too frequently con- 
sidered as a mere article of merchandise, to be 
made in the cheapest manner, and sold for the 
smallest price. It may be looked upon as an appli- 
cation of force, regardless of any scientific or 
philosopbical considerations ; but nevertheless it 
performs a useful function, often —— ina 
sufficient manner a temporary need, and endures a 
very large amount of mismanagement at the hands 
of ignorance and stupidity. 

The scientifically constructed horizontal engine 
is altogether very different. Here the object of 
the designer is not to produce the cheapest engine, 
but to apply the discoveries of science, and expe- 
rience of practice, to means for the most economi- 
eal production of power. To this end he must 
not be trammeled by external considerations, but 
must bring the exercise of well-balanced judgment 
to ascertain, first, what is meant by the most 
economical production of power, and then the 
simplest and cheapest means by which so desirable 
an object can be efficiently obtained. He must 
not indulge in immoderate expectations ; but go 
as far as possible in carrying out his ends without 
the two common introduction of complicated 
mechanism, which may soon become disarranged, 
and create worse evils than any it is intended te 
cure. 

The steam engine and its appendages are like 
borrowed capital invested, fuel and current 
expenses as interest paid thereon, while the power 
given out is profit to the borrower ; hence, consid- 
ered merely as an investment, it pays better, as 
the most profitable of all investments, to have a 
high-class engiue with an intelligent attendant, 
even at double the price of an engine of a com- 
moner description driven by the first laborer who 
offers his ignorant services. 

TEN-INCH CYLINDER HORIZONTAL STEAM ENGINE, 
illustrated by Plates I., IL., ILL, [V., V., VL.*— 
This isa duck epechatah of the common horizontal 

steam engine; it hasa cylinder 10 inches diam- 
eter, anda piston stroke of 20 inches, generally 
designated as 10 nominal horse-power. It may be 
driven by a steam pressure of from 40 Ibs. to 60 
lbs. on the square inch, and is intended to run at 
100 revolutions per minute. This is equal to 330 
feet a minute speed of piston, and is found by 
experience to be sufficient for engines of these 
ordinary types, such as are not specially designed 
to run faster. All parts of this engine are char- 
acterized by great simplicity, and the patterns are 
arranged so that they can be readily adapted for 
an engine with the fly-wheel on either side of the 
bed. Messrs. Deakin, Parker & Company, of Man- 
chester, have furnished these drawings, and they 
form an illustration of the best class of those 
engines where the manufacture has been reduced 
to a system, and the design and proportions are 
the result of experience of what is sufficient for 
the majority of purchasers. 

The cylinder, A, is shown in horizontal and 
Vertical sections and side elevation on Plate L., 
figs. 1,2 and 3. It is cast in one piece, with the 
valve box, B, and two ports, C’ and D. These 
ports lead from the lower and upper ends toa 

laned surface, F' G, upon which the slide valve, 
S, works for the purpose of directing the course of 
steam. Both ends of the cylinder, and also the 
valve box, are closed by covers having turned or 
planed surfaces, between which and the cylinder 
steam-tight joints are made. The piston, H, is 
cast hollow for the sake of lightness, fits accurately 





into the bored cylinder, and is provided with elas- 


tic metallic packing rings to prevent any esca 
steam. A pi rod, shown 7 fig. 4 on 
IIl., attaches to this piston, an 





* These reduced one-sixth of 
chanatem fee ssule ca Oheen - 








originals thus | 
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‘gland, K, which is bushed with gun-metal. Steam 


enters into the valve box by a passage shown at 
the upper side of the transverse section, fig. 2, 
and passes away from the cylinder by a corres- 
ponding passage, shown at the lower side of the 
same illustration. Noticing the horizontal section, 
there are three ports, C, EF and D, covered by the 
slide valve; of these C and D communicate with 
the iower and upper ends of the cylinder respect- 
ively, while the central passage, FE, leads to the 
exhaust. The slide valve, S, could never in actual 
work occupy the —— shown in this drawing, 
as the piston would then be moving at its highest 
speed with all ports closed. 

The cylinder is fixed upon a cast-iron bed, illus- 


PLATE 
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on Plate IIL, and its pin, fig. 6, passes through the 
cross head and connecting rod, and rests in thetwo 
motion blocks, shown in their proper position in 
fig. 1. Plate II. 

The crank pedestal, figs. 7 and 8, Plate TIT... and 
hack pedestal, figs. 9 and 10, are castings, A, which 
receive gun-metal brasses, B, made in two —_ 
and held together by caps C, and T-headed boits 
Dand E. These brasses are fitted by hand into the 
pedestal or plummer block, and then bored out to 
the same size as the crank shaft. Oil cups, F, are 
cast in both caps, with tubes therein, and a piece 
of cotton wick passes down these tubes to convey 
to the rubbing surfaces a constant supply of oil by 
capillary attraction ; and there are double or lock 


IV. 


10 H.P. HORIZONTAL STEAM ENGINE 


Side Elevation. 


Scale. 


trated in side elevation and plan by figs. 1 and 2 
upon Plate II. This casting is made hollow under- 
neath, and extends the full length of the engine. 
Faces are planed upon it, to receive at one end the 
cylinder, and at the other end the crank pedestal, 
govern, and pump; and after these parts have 
n adjusted to their places, holes are drilled 
through their flanges and into the bed casting, to 
receive steady-pins for the pu of eee 
any lateral movement. The ‘bed iteel , althoug' 


in reality a es Poe of any steam engine, is | 


occasionally so alte in design as to be almost 
unrecognized. At the middle of the bed are two 


of slide bars, which guide the outer end of the piston | 
late rod in a s 


‘larity of the connecting rod 


. 





shown in plain and side elevation by figs. 4 and 5 


GCOVERNOR. 


Fig oBe 


Vertucal Secticn 


1% Inches to a Foot 


nuts on the pedestal caps to prevent the slackening 
influence which vibration is found to exercise upon 
single nuts. The back pedestal, figs. 9 and 10, has 
the division in its brasses placed horizontally, 
because it is considered that all pressure is down 
ward, and therefore wear is compensated for by 
bringing the upper brass down vertically upon the 
lower one. On the front pedestal, figs. 7 and 8, 
horizontal pressures and vertical pressures are 
| combined, so the division line between both brasses 
is placed at an angle, in this case, of 45°, as the 
most simple method of adjusting wear in the 
direction of a resultant between the horizontal and 
vertical pressures. 


ight line, and receive the vertical! The crank and shaft are shown by figs. 1 and 2. 


passes through a component of the pressure produced by the angu-| Plate V. The former, A, is a cast-iron circular 


The cross h is | disk, made hollow at H, where the crank pin, C, is 
«placed. The object of this arrangement is in some 
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measure to balance those strains due to the momen- iron, 1 inch diameter, attached to a prolongation incessant shocks with which its working in‘invari- 
tum of moving parts ; and this is a large subject of the cross-head pin, fig. 6, Plate III. As the ably accompanied. The main shaft, B, is 4 inches 
which will have to be separately considered, as it plunger moves with the cross head, so water is | in diameter, made of wrought iron, and turne| 
becomes of essential importance in quick-running drawn through the suction valve, and forced |down to 3 inches, where it passes through{ th: 
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Fig.7 
SLIDE BRACKET 


aS 


EQUILIBRIUM VALVE. 
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10 H.P. HORIZONTAL STEAM ENGINE 


BED & SLIDE BARS. 


F ig.7. Stde FElevatun. 


E\ dal 
irecder - 


Scale % Inch to a Foot. 


engines. The feed pump, fig. 3, isshownin section. through the delivery valve into the boiler. This { pedestal brasses. It carries the crank, eccentric. 
Its stroke is 20 inches, equal to that of the piston, , class of pump requires large valves and passages, | and fly-wheel, also any pulleys which may be re- 
through being driven direct from the cross head ;!and their working is much improved by an air | quired for the nm of power. 

and the pump rod is simply a plain turned bar of. vessel placed on the delivery pipe to absorb the} The eccentric, A, figs. 4 and 5, is virtually a 
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crank of short stroke, with what corresponds to 
the crank pin, C, fig. 1, enlarged so as to embrace 
the shaft which it is bored to fit, and upon which 
it can be adjusted to any desired position by a 
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cast with it at B, and provided with a hinged 
cover, and tube for cotton wick. Fig. 5 shows an 
elevation of the eccentric, with one ring removed, 
and it will be seen that no oil can escape sideways 
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Plate I., to the slide-valve, S : a double set of lock 
nuts is a simple expedient intended for setting the 
slide valve into its correct position, and the valve 
rod is guided by a slide bracket. figs. 6 and 7 
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tightening screw, C, fig. 4. The eccentric ring, | after having once entered between the rubbing; There remains a rod, A, figs. 1, 2, 3, Plate IIl., 
B, og thea eccentric in halves, and the bolts surfaces. A rod, fig. 11, Plate III., is bolted at D which connects the cross-head pin to the crank, 
which it together are provided with lock | on the eccentric, and communicates a recipro-| and thereby enables the reciprocating motion of 
nuts so as not to become loosened. An oil cup is cating motion, through the valve spindle, fig. 4, the piston to become a circular motion of the 
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crank, Both ends of this connecting rod are con- either rectangular end of A, and may be tightened the cross-head pin, or crank pin ; and oil cups ar, 
structed in a similar manner; A is a shaft of ofthe gibs, C, prevent any risk of the forks open- placed on the straps in order to supply the nece- 
wrought iron, turned thicker at the middle than ing under any pressure to which they may be sub- sary lubrication. 
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Scale. 4inde to 1 Feet: 









GENERAL DRAWING OF 10 H.P. HORIZONTAL STEAM ENGINE. 





ELEVATION. 








PLATE VIL. 


GENERAL VIEW OF AN ORDINARY HORIZONTAL STEAM ENGINE. 





at either end, and terminating in two rectangular | by their cottars, D, while projections at each end| By setting the eccentgic in a proper ition rela- 
blocks which are perforated with slots, to receive jected. Brasses, E, are fixed in the spaces between tive to the crank th¢ slide valve may be moved at 
a gib, C, and cottar D. Strap forks, B, slip over A and B, and form adjustable bearing surfaces for | appropriate times through any of its positions, and 





the reciprocating motions of the piston, which are 
caused by alternate admission and emission of 
steam, are converted into a circular motion of the 
main shaft. This motion would be spasmodic, but 
for the regulating influence of a mass of metal 
called the fly-wheel, shown in elevation on Plate 
VI1., which alternately absorbs and delivers out 
power by incessant changes in its velocity. But 
more than this is wanted, and hence a governor is 
provided to control the speed of an engine by de- 
termining the quantity of steam supplied; de- 
creasing the amount as speed increases, and in- 
creasing the amount as s decreases. The 
ordinary form of steam-engine governor is shown 
in side elevation on Plate IV. It consists essen- 
tially of two equal conical pendulums, B and C, 
suspended from the same centre, and placed ex- 
actly opposite to one another. As ek increases 
so does centrifugal force become greater, and over- 
comes the resistance due to the weight of the balls, 
hence they extend, and in so doing elevate a sleeve, 
D, upon the central vertical shaft, A. Levers E 
and F are attached toa hollow tube rod, G, and 
convey this movement of the governors to an 
equilibrium throttle valve, fig. 9, Plate I.,and by its 
closing or opening, the passage for supplying steam 
is diminished or enlarged—hence a regulation of 
speed ensues, as the faster the engine is disposed to 
run, so much less steam is supplied. A supple- 
mentary crank, H, is driven from a projection be- 
yond the crank-pin, and by means of two bevel 
wheels, Jand K, motion is given to the governor 
shaft, and these wheels at the same time provide 
for whatever difference may be required between 
the revolutions of the engine and those of the 
governor. 

Plate VI. gives a plan and elevation of all parts 
of this engine placed together, showing the fly- 
wheel in elevation only, and a comparison may 
readily be made between the general drawing and 
all the details of parts. 

The bed plate is set upon a foundation which is 
made of stone, and sometimes of brick, built in 
cement; long bolts pass through holes in the foun- 
dation and are fixed below by means of cottars 
passing through them. These bolts project 
through the plate at their upper ends, and nuts 
upon them are screwed down so as to hold the en- 
gine firmly to its foundation. The back pedestal 
is either fixed in the same manner or else bolted 
into a rectangular wall-box built into the wall and 
held in place by wedges, or sometimes bolted 
down. 

The steam stop-valve is not shown inany of the 
drawings, as it forms no part of the engine proper, 
but it is fixed close to the equilibrium throttle 
valve, and is used for the purpose of starting and 
stopping the engine, and for regulating the supply 
of steam to a certain extent—so that the od at 
which the eagine runs may never become excessive 
even should the governor fail in its proper action. 

On Plate VII. there is given an illustration in 
perspective of a somewhat similar engine, which 
is, however, of a cheaper construction in several 
= than the engine of which full details have 
n given in the preceding Plates. 

The differences consist in the use of an ordinary 
unbalanced crank, and a cheaper form of slide- 
valve spindle guide, but the other parts remain as 
shown in detail. 

0 oe 
EXPERIMENTS ON THE FILTRATION OF 
WATER. 








(Continued from page 316.) 
fine sand. The filter was started with 3 inches of 
head; the flow of water per square yard was as 
follows: 





Gallons. Gallons. 
lst day Kos Chk pe ~ choesatens saday eal 
eco iipaec dst seu Lde es EER Behe was wsabe ven! esis 454 
| eee .450' 8th * .. 434 
Ce oss. see elaace sade tl GO, ne cncccnccecvses $48 333 
i calanbadivedsdde nes 505) 





The quality of the water was good. It was 
almost clear and transparent, and had entirely lost 
its opalescent character. 

The surface of the sand was now scraped, and as 
the rate was too small, the head was increased to 
5 inches, with the following results: 





jalions. Gallons. 
SS arr G11 /5th day.........-...eeeeee 868 
go RR s00/6th “ . IS et 
ca cn knnet sn esigoes 1,201/7th “ 191 
GE witiecss cshien o«94 ,099 





The water still remained slightly milky in ap- 
pearance. In order to remove this the filtering 
materials were altered in the manner shown to be 
advisable by the house experiments. Instead of 
using the cinders and ashes just as they came from 
the heap, the heaps were riddled through a coarse 
sieve which retained only the cinders above the 
size of a walnut. These were washed, and afterward 
well pounded into a fine black dust. The lower 
— the filter remaining the same, the upper 

yer of 3 feet was then en out, 


and 
with ic ks tees wea atom 6 
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! P { 
inches; fine sand on top, 18 inches; total, 36 inches. 


| The cinders were moistened before being ann in, 
| to prevent the dust being blown about, and were 
punned in rather tight. The filter was started 
with a head of 1 foot 10 inches, when it yielded: 
ee 240 gallons. | 2d day 
The bottom valve was then opened, and the head 
made unlimited, when it supplied: 
lst day 


168 gallons 


552 gallons, | 2d day k4 gallons 


The water on these four days was excellent. It 
was brilliantly clear and bright, all traces of milk- 
iness having vanished, and analysis showed that 
its other qualities were equally improved. The 

+ speed, however, was too small, resulting from the 
too close punning of the cinders: the materials 
were therefore taken out, and replaced as follows: 
fine sand, 18 inches; pounded cinders, 6 inches; 
fine sand (top), 12 inches; total, 36 inches. The 
materials were gently pounded in layers. The 
filter was started with a head of 4 inches of water, 
and yielded per square yard: 


Gallons 


BEE Sovneeches snawdna 231 
at) cb aadacds 175 
Se ecibaase dngiisumbiadeeds 200 


On the head being altered to ten inches, the rate 
of flow became: 


Gallons Gallous 
ee rnc enaee 636 7th day ool 
4th “ 601 Sth “ 1,100 
Sth “ .. 768 9th ..1,141 
Me adessaes 907 LOth 1,130 


The steady increase in the rate of speed with an 
unvarying head will be again noticed. The quality 
of the water, however, did not seem to be affected, 
but continued clear and transparent to the last. 

On the following day the settling pools were 
drawn off for cleansing, and circumstances pre- 
vented the resumption of the experiments. This 
is much to be regretted, as the results now sub- 
mitted can only be cons dered as fragmentary and 
incomplete. 

It is evident that sand alone will not remove the 
turbid appearance from the water: but it would be 
desirable to continue an extensive series of experi- 
ments on the sand filter as first constructed, to 
procure precise data as to head of water requisite 
for different speeds of fiitration, as well as to ascer- 
tain what results could be obtained in the way of 
purifying the water. Time did not permit of this 
then, as it was desired to ascertain, as soon as pos- 
sible, what material would clear the water. It 
was intended afterward to resume experiments on 
the sand filter; but this plan shared the fate of 
many other good intentions. Again, as regards 
the ition of the cinder bed and the varying 
thicknesses of sand, no decided opinion can be given, 
inasmuch as the experiments never got beyond 
their first stage. Such as the experiments are, 
however, perhaps some general opinions may be 
deduced from them which it is probable further 
and more complete experiments would confirm. 

It has been generally regarded as an axiom that, 
| to procure efficient filtration. the speed at which 
| the water passes the filter should not exceed 12 

cubic feet per square foot of area of filter per 
twenty-four hours, or say 675 gallons per square 
yard per day. As regards this rate, if it can be 
preserved, the results obtained from these experi- 
ments justify the supposition that it is an effective 
one, and that it should not be much increased. 
The head necessary to produce this rate through 
an ordinary sand filter, such as is used in England, 
with a depth of material of from 4 to 5 feet, has 
been variously tixed by engineers at from 1 foot, 6 
inches to 2 feet. The maximum head allowed by 
| Mr. Bateman is, the author believes, 1 foot the 
| minimum being about 6 inches, the head varying 
in proportion as the sand becomes clogged and the 
| porosity of the filter decreases. The experiments 
| now recorded lead to the belief that even a head of 
| 1 foot would be too great for such a filter, and that 
| the proper head would vary between 4 inches and 6 
|inches. They also show that any calculations as 
| to the average rate of filtration are fallacious. It 
| appears almost impossible to preserve a uniform 
8 , which may vary with trivial and unavoid- 
able circumstances to as much as double that 
| wished for. The most trifling alteration of head 
seemed to alter the —_ of filtration in a manner 
| quite unexpected. Under an unvarying head con- 
| stant variations would take place in the speed, 
| while the well-marked tendency to a daily increasé 
of discharge, when the conditions as to head and 
quality of the water are unaltered, is not the least 
curious part of the phenomena. Slight differences, 
also, in the mode of packing the materials haye a 
| marked effect on the discharge of the filter. 

It would a r possible to effect some reduc- 
| tion in the kness of materials composing the 
bottom of the filter. 
| sand occupied the upper 2 feet of the filter, and 
beds of sand and gravel, ually increasing in 
size downward, the remaining or lower 2 feet. In 


In the first construction, | 
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the later construction of the filter these lower liy- 
ers were replaced by two, each 6 inches in thick 

ness, the lower being of fine gravel. the upper of 
coarse sand. The results given by this latter con 

struction, as regards keeping up of the sand, were 
quite as satisfactory as those derived from the four 
layers, 2 feet in thickness, employed in the first 
instance, and it is believed that even the thickness 
of 1 foot might be further reduced. 

In a sand filter, the sand being the real filtering 
material, it is desirable to have as great a depth of 
it as possible, not only to secure greater depth of 
sand and greater thickness to scrape from, but 
also to insure a more uniform rate of filtratior. 
The more homogeneous the materials of which a 
filter bed is composed, the greater chance will 
there be of maintaining a uniform rate of speed. 

As regards the materials of which the filtering 
layers were composed, the variations introduced 
into these were suggested by the result of experi- 
ments carried on in the house. Numerous ma- 
terials were experimented on, with unsatisfactory 
results in all cases except in the present one. 

The author was ied finally to the use of cinders 
in the search after some material that should have 
extremely fine angles and points, and partly from 
his recollection of their usefulness in stopping leaks 
in canal banks. In the satisfactory results ulti- 
mately obtained, the ordinary cinders from the en- 
gine fires were riddled out from the dust and finer 
pieces: they were then well washed, and erushed 
to powder. At first the fine dust was separated 
either by winnowing it or by throwing the cinders 
into water and allowing the dust which rose to the 
top to flow away; but experience showed that the 
cinders so treated did not give a satisfactory result, 
the effluent water still remaining milky looking. 
To secure a perfectly brilliant pellucid water, it 
was necessary to pound the cinders very fine and 
not separate the f 

It will be seen that in every case there was a 
marked increase in the hardness of the water after 
filtration. Looking at this, and knowing that cer 
tain salts had the power of precipitating the sus - 
pended matter, the idea naturally occurred that 
the clearness of the water was obtained from a 
chemical action set up by some element in the cin- 
ders, which would prohably disappear in time. 
This does not, however, appear to be the case, in- 
asmuch as no thickness of cinders cleared the 
water whe 1 they were not sufficiently fine or the 
dust had | en removed, while a thickness of only 
two inches e fectually did so when the cinders were 
finely pounded. Had the action been a chemica! 
one the effect would, it was suggested, have been 
the same in both cases. It may be said that the 
pounding fine of the cinders allowed them a freer 
action on the water; but at one time a thickness 
of 1 foot 3 inches of fine cinders was used, and 
any extra fineness in the smaller 2-inch layer 
might be supposed to be more than compensated 
for by the great extra thickness of the coarser 
layers. The author, therefore, was led to the con- 
clusion that the action was purely mechanical, and 
that the clearing of the water was effected by the 
detention of the fine particles of mud by the 
needie-like filaments and points of the cinder pow- 
der through which they had to force their way. If 
this is so, it is natural to conclude that in course 
of time the filter would become clogged; but from 
the experiments in the house it seemsas if this did 
not take place, at any rate for a long period of 
time. It would appear as if the amonnt of sus- 
pended matter escaping the sand, sufficient to give 
an opalescent or yellowish character to the water, 
isso excessively minute, that some time would 
elapse before any effect would be produced on the 
cinders, The principal part of the suspended mat- 
ter is deposited on the top of the sand; when the 
surface is scraped the ey+ cannot detect any dis- 
coloration in the layer of sand below. 

In the filter shown im fig. 2, the thickness of the 
cinder bed is 6 inches, the thickness of the sand 
above it being! foot, and below it 1 foot 6 inches 
The lower layers are composed of 6 inches of coarse 
sand and 6 inches of fine gravel. Th’‘s arrangement 


is not put forward as a sample of how the filter 
should be made, but simply as showing how it 
happened to be constructed at one particular stage 


of the experiments, when they were brought to a 
sudden conclusion. The construction of the filter 
rendered it necessary that the surface of the filter 
should be 4 feet above the bottom, and it was 
essential in any case to fill up the lower portion. 
No conclusions, therefore, should be drawn from 
this particular form. Experiments, continued for 
some time longer in the house, showed that excel- 
lent results could be obtained with a total depth of 
filtering matter of 1 foot, the cinder bed being 2 
inches thick. 

If it was desired to keep down the depth of the 
filters, an effective filter could probably be made 
with 6 inches of fine, clean gravel, 2 inches of 
| coarse sand, 6 inches of fine sand, 6 inches of cin- 
| ders, and 9 inches of fine sandjon the top. The 





meaersa.s 


RATES 











322 


7 


thickness of sand on the top might be advantage-— 


ously increased, so as to provide surface for 
scraping, without the necessity of disturbing the 
lower layers for some time. Experiments would 
be required to show how far such a construction as 
that recommended would be advisable. The filter 
shown in fig. 2 was a success, and there can be 
little doubt that the whole effect of that filter was 
obtained in the upper 1 foot 6 inches, the remain- 
ing 2 feet 6 inches being useless as regarded filtra- 
tion. 

During the progress of the experiments frequent 
analyses were made of the water, both before it 
passed through the filter and afterward, with the 
object of ascertaining the effect of the filter on the 
water. The system of analysis employed by the 
author was that recommended by Professor Wank- 
lyn, viz., the determination of the total solids in 
the usual manner; of the chlorine by means of a 
titrated solution of nitrate of silver. Free ammo- 
nia and of the album.inoid ammonia, produced by 
destructive distillation of the residue, were esti- 
mated by Nessler’s process. Dr. Anderson has 
shown that this system cannot be depended on as 
a means of ascertaining the nitrogenous matter in 
water, for much of this matter has a greater ten- 
dency to combine with oxygen to form nitro- 
oxid®s than with hydrogen to form ammonia; 
consequently much of the nitrogenous matter fre- 
quently remains in the retort and is lost sight of, 
in the determination of albumenoid ammonia in 
the way proposed by Professor Wanklyn. In the 
present case, as only a comparative analysis was 
required, the system adopted may be considered 
sulliciently accurate. 

The author proposes to cite a few out of numer- 
ous analyses, as sufficient to prove the position he 
wishes to put forward, As regarded the sand filter, 


the water that passed through in the earlier exper- | 


iments was little nmproved in quality, thongh 
slightly in appearance. Not until the head of 
water had been reduced to 1 foot, and a more regu- 
lar rate of flow established, was any marked im- 
provement effected. } 

On the 4th of August, the analysis of a sample 
of water taken from above the experimental filter, 
gave: 


Parts 
per Million 
Total solid residue. -. +» «42,00 
Chiorine : . 42.00 
Free ammonia dideGcikiebucme 0.005 
Albumenoid ammovia 0.24 


Hardness 6°. 
Water was then passing through the filter at the 
rate of 1,084 gallons per square yard of surface per 


day. A sample of water taken from beneath the 
filter on the same day gave: 
Parts 

per Million. 
Total solid residue wees 314,00 
NN ao “5. » Seb neiedhen cated okies sn Nei 42.00 
Free ammonia 0.008 
ATHUMONONG........ 6. oc ssceree 0.194 


This water was a good deal improved in outward 
appearance, but it was still opalescent and yellow- 
ish. Aslight improvement enly had been effected 
in its character. 

A sample of water from above the filter, on the 
5th of September, gave on analysis: 


Parts 
per Million. 
Total solid residue............... ee fF 
Chlorine... shan . 39.00 
NL < os. casadbs anand casas bwatecteiduck bana 0.026 
Albumenoid ammonia 0.23 


Hardness 6.4%, 
A sample of water from below, on the same day, 
contained: 
Parts 
per Million. 


Total solid residue .. 0357.00 


Chlorine Paes vase a .. 39.00 
a DEO, 6 iin: a bn kd dina eta pede ex ebeeens eases 0.013 
ARON SIRs. 005 5 hot Rts Head dntiarecnnh 0.070 


The siate of the unfiltered water at this date was 
very good, It contained comparatively little sedi- 
ment, but had the characteristic opalescent yel- 
lowish look peculiar to rivers of the class of the 
Plate. The filtered specimen was almost clear. It 


had entirely lost the characteristic yellow tinge, | 


and merely retained a slightly milky look. It was, 
as the analysis shows, considerably improved in 
quality. 
The sample taken from below the filter on Sept. 
26, gave: , 
Parts 


per Million. 
Ws REE WUNNRUIDs wcanp ee wcth ccse be Gad. skscsapebneee 285.00 


Chlorine... Veins chen eddealbley cee 39.00 
Free ammonia... ibs 
Albumenoid ammonia............ 
Hardness 7°. 

The rate of filtration when this sample was taken 
was 334 gallons per square yard per day. The 
water was crystalline, every trace of yellow having 
vanished. 

The two following samples were filtered throngh 


a layer of 6 inches of cinders and of 6 inches of | 


sand, a layer of about 1 inch of sand bein 


spread 
ever the cinders to keep them in place. 


| the simple use of a sand filter. 


| were so fragmentary and incomplete. 


speci- | 
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mens were filtered in the house t the small 
— filter, the speed being at the rate of about 


to 700 gallons per square yard per day. 
Aug.10. ... Sept. 12. 
Parts Parts 

° per Million. _per Million. 
Total solid residue............ ........ 214.00 242.00 
I a i a es 42.00 39.00 
I 5 na condi op ccatia tons Trace 0 00 
Albumenoid ammonia........ ....... 0.03 0.01 

Hardness 10°. Hardness 11°. 


The water used for the purpose of obtaining these 
samples was in its usual condition. It may be taken 
as containing: 


Parts 
per Million. 
ID 6-8 shop chee Kas Cache «nen ete ee 250.00 | 
I St a bcah cate £: ac bamacee “ean conns oe yaa 40.00 
WM MIPONIRS © 00 d's'e's Sait cc CUR becouse eee ss Tide oUNeie 0.05 
APrammemcld cmmanetle.. 2 sisi s 2568s Sack dsd ea Ps aivIS 0.24 


Hardness 6.5° 
. Both filtered specimens were clear and crystal- 
ine. 

Samples taken in October from beneath the ex- 
perimental filter, when composed as shown fig. 2, 
gave equally favorable results. | 

Unless the water came away bright and clear, 
the results as regarded the albumenoid ammonia 
were not satisfactory. In London the water com- 
panies, starting with a water containing 0.24 part 
per million of albumenoid ammonia, are said to 
obtain a product containing only 0.07 part, more 
or less; or in round numbers, they reduce the 
amount of albumenoid ammonia to one-third by 
The author never | 
obtained such results. No filtration, however | 
slowly or carefully performed, through sand alone, | 
would remove more than one half of the albumen- 
oid ammonia. It was not until he succeeded in 
removing the color entirely from the water that he 
also freed it from the albumenoid ammonia. It 
would almost appear as though there were. in the 
case of the River Plate, some connection between 
the amount of albumenoid ammonia and the tur- 
bid yellowish appearance of the water. In almost 
every case where the desired result was obtained, | 
there was a marked increase in the hardness of the | 
water. 

It is much to be regretted that these experiments | 
So far they | 
purifying delta | 
as those of the rivers Wissiesippi. | 


indicate that the problem o 
waters, such 


| Hooghly, and Plate, so as to render them clear and | 


sparkling, is not difficult, and that it can be done | 
on a large scale without further expense than that | 
of ordinary filtration. Additional experiments 

would be desirable to determine the best position | 
of the various layers composing the filter, and their 

minimum thickness, when probably further inter- | 
esting details might be obtained. 


RESULTS OF EXPERIMENTS ON THE FILTRATION OF WATER MADE | 
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Fe £ Head of 
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ao4 | 
ies | 
sts | 
aac 
cs i 
Ft. In. Composition of filter: 
Feet. Inches. 
Fine sharp sand...... 2 0 
Coarse ete TN 9 
Fine gravel........... 0 6 
CNN Sy sn sdb cect 0 6 | 
Rubble stone.......... 0 ‘ 
a Webi. . cite), 4 0 
June 8 9,323/Unlimit'd First day. 
* 96552}  ‘“ Second * 
“ 11 3,309) py Third “ 
* 42) 1,524) ‘* Fourth “ | 
“ 13 220) re Fifth “ 
“i 39) a Sixth ‘“)Seraped surface of sand 
* 15 2,994) 4 First “| for first time. 
* 16 2,706) = Second * 
“ 18 1,707) = Fourth * 
“ 19 60) ae Fifth ‘“|Scraped saud second | 
“ 20 2,081) Si First ‘“{ time. 
“ 21 1,381) 1S Second ‘ 
* 22 1,334 < Third “ 
“ 23 1,278 cs Fourth “ | 
July 13 983 2 0 Altered head of water. 
* 14 1,108 - Second day. | 
“ 16 1.245 " Fourth ** 
* 17 1,684 : Fifth “ 
* 18 2,055 Sixth “ 


“ Changed head. 
Seventh * 


20 3,728 Eighth * Stopped filter and exam- | 
ined it thoroughly; replaced ma- | 
terials as before. } 

3 1,059 2 O First day. } 

24 2,348 7 Seco a } 

* 25) 3,720 a Third “ Stopped filter to put in 
new valves. | 

. eo 1 0 Fourthday. Water never rose to! 
level of cock. Aiba as 

27\1,187 1 6 Fifth day. Changed head. 

* 28) 2,150 o Sixth “ 
“ 29 711 1 0 Seventh * Changed head. Cleaned | 


surface of sand; put in air-pipe, and 
two fillets of wood; remade ras 
i before. 
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“ 94, 763 ~ 
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rT 26 458 ao 
“« 97: 391 
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Sept. 3) 248 O 3 
“ 4 348 - 
os 5 450 “ 
“ 6 433) 5 
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“ 8 467, 7 
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“ 15) 1,099 a“ 
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“ 245 220 110 
“ 23 168, 19 
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7 3 ovl “ 
- 4 1,100 “ 
5 1,141 " 
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Sixth “ 
\Seventhday. Scarcity of water in 
| one pools. 
‘Eighth ay. 
Ninth ’ 
\Tenth \ 
\Eleventh" Took out1 foot 3 inches 
| of fine sand from top of filter, and re 
placed it with 44% inches of picked 
|_cinders and 101% inches of fine sand 
First day. 
Second * The upper 2 feet of sand 
taken ont and replaced as follows: 
Feet. In 
At top—Fine sand........... 0 6 
Pounded _ cinders} l ~ 
cleared from dust { ‘ 
Coarse unpounded + 0 
re 
Pi CB ir xs ons secede 0 3 


First day. 
Second “ Altered head. 
Third “ 
Fourth “* 
Fifth “ 


oe 


Altered head. 


Sixth “ 

Seventh “ 

Eighth “ 

Nivth “* 

Tenth “ 

Eleventh day. 

Twelvth “ Cleaned out and ex- 
a “ined filter, and remade it as fol 
lows: 

Feet. Inches 

'Top—Fire sand... ........ 1 0 

“ sifted cinders | Pity 
f'm heap,unwashed | 


fo eee 1 0 
TS ihe oceded 0 6 
Fine gravel.......... 0 6 

Ls coxege stance 4 0 


'Filtration was stop to put in two 
effluent cocks af higher levels, and 
as the condition of the water was 
not satisfactory, the materials were 
altered as follows: 

Feet, Inches 

Top—Fine sand....... .... 0 

Sifted cinders, not! ; 3 
pounded § : 
Fine sand............ 1 0 
0 


_ spe 3 


\First 


[Fourth “ 
iFifth ‘“ 
‘Sixth “ 


\Ninth “ Scra 
| altered head. 
First day. 
Second day. 
Third “ 


\Fourth * 
\Fifth ® * 
(Seventh “Th layer (3 f 
\Seventh * e up ayer (3 feet) 
of matetials was Sitered to 
j Feet. Inches. 
[COP Reson d 

nely wde ' 

Beak ska cs yaar 5? 6 
WU Gakic de nies onde 1 0 

0 


surface and 





\First day. 
[Second * 
Opened bottom valve. 
powdered cinders, 
ve Soe punned in wet, w. re 
| too it. The upper 3 feet were 
therefore taken out, and replace! 


“ 


| as follows: 

| Feet. Inches. 
/Top—Fine sand....... .... :  @ 
Cinder powder....... es 

' 

| “ 

3 0 


Fine sand 
\Tnese materials were gently punned. 
iFirst day. 
‘Second * 
Taea...* 
Altered head. 
Fourth day. 
iFifth .* 
‘Sixth . 
Seventh * 
Eighth *“ 
Ninth “ 
Tenth “ 
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GENERAL INTELLIGENCE. 


§2 We solicit and are atways pleased to publish in these 
columns any ttems of interest that may be furnished us. 


GAS AND WATER. 
The Monticello (lowa) Water-Works are a success. 


Half of the pipe for the water-works at Houghton, 
Mich., has been laid. . 

The new artesian well being sunk at the Racine Col- 
lege, Wisconsin, has reached a depth of 980 feet, and 
still the boring goes on. 


The new 6 per cent. redemption water-works bonds 
of the City of Columbus, O., were taken by the 
First National Bank of Columbus, at 105. 


The contract for the fixtures for steam and water 
at the Binghamton Asylum has been awarded to the 
Holly Water-Works Company, of Lockport. 


WaRREN, O., Sept. 26.—Mr. Remsen, the Warren 
Water-Works projector, who created considerable ex- 
citement here last “pring. and then disappeared mysteri- 
ously, has returned, and the building of the works will 
be resumed almost immediately.—Cleveland Herald, 

At Lynn, Mass., the Committee on Streets gave a hear- 
ing Friday evening, the 27th ult., to parties interested 
in the laying of rs through the public streets. 
Messrs. A. B. Martin, E. H. Ashcroft, P. P. Sherry, E. 


Evans and Dr. A. M. Cushing spoke in favor of the pro- | ing apparatus.—Springf 


ject, and Hon. James N. Buffum made remarks which 
ad a leaning against the introduction of the proposed 
system. 


George B. Butler, who has for many years made a 
study of the water-supply of New York city, delivered 
an address Wednesday evening, before the hotel-keepers | 
assembled at the St. Nicholas Hotel. He made the 
startling assertion that six miles of the Croton Aque- 
duct was built on an msecure foundation, and a break 


might beexpected at any time. He urges ae action 
to prevent such a calamity.—Springfield Union. Who 
is George B. Butler ? 


The plans and specifications of the Ohlinger dam for 
the Reading Water-W orks, prepared by H. P. M. Birken- 
bine, Hydraulic Engineer, of 152 South Fourth street, 
Philadeiphia, have 
and contracts will be let forthwith. 


| Corporation, has invented a 


| two and a half feet of gas per hour, and thus 


| per cent. 


m adopted by the Water Board, | 
Mr. Birkenbine | mine the footpath between each la 


estimates the cost of construction, complete, at $34,000. | 
The report, which is a very interesting one, is published 


in full in the Reading Tmes and Dispatch of Sept. 30. 


HINGHAM, Mass., Sept. 30, 1879. 
EpitoR ENGINEERING NEWS: 

Your item in the ENGINEERING News of Sept. 27, re- 
lating to work at Jacksonville, Fla., is incorrect. The 
facts are, that the entire contract for water-works and 
sewerage was let to J. A. Cloud, of Philadelphia, Pa., 
and we have simply a sub-contract from him to lay the 
pipe. GcopHvE & BIRNIE. 

[We are pleased to publish the above in justification of 
Messrs. Goodhue & Birnie, and of the contractor, Dr. J. 
A. Cloud.—Ep. Enc. News.] 


It has cost $118,710 above receipts to supply the Dis- 
trict of Columbia with water for the last ears, and 


the interest and amount due the sinking fund are run- | 
ning over $40,000 behind every year now. But the | 
water commissioners want to spend $1,300,000 more | 
right away to increase the city supply, which it is pro- 
posed to do by lengthening conduit and buildi 

another reservoir where the water can settle and get rid | 
of the impurities which now make it unfit for use one | 


to the funds. 


Hickler, Arnoldt & Cavanaugh, water-works contrac- 
tors, awarded a sub-contract for building the high ser- 
vice reservoir to Robinson & Atchison, of Ca for | 
$6,000. ‘lhe sub-contractors last week drew $950, mak-— 
ing $5,950 that they received on the contract. They | 
reported that all their biJls were paid, but it has since 

ired that they owe $1,800 for materials and labor, 


including $500 to the men for wages. They have stop-| 
ped work, leaving about $300 worth of work undone, | 
Which will be finished by Arnoldt & Co. The latter firm | 


will pay the men their claims in full. The breach made | 
b the sub-contracts will cause Arnoldt & Co. to lose | 
about $500.—T7roy Press, Sept. 27. 


The great event of the year at New Brighton, Pa., is the | 
erection of water-works. A company has been formed | 
of the Messrs. Hoopes, bankers, of that place; Dr. Oscar | 
Kendrick, of Cleveland, and Mr. Flannery, who is chief 
en r, witha capital of 
built on one of the heights above the town, giving a) 
fall of 250 feet, thus giving a large head of water, 
which t to give ample supply for half a dozen such 
towns. ven or eight miles of pipe are being laid, 
which will convey water to all who want it, and supply 
fifty-five plugs for the use of the borough. - These have | 
og ry 
gaarey, Pa., and are now being . 
woher’ wil be taken from some springs at the Beaver 
River, right in tae town, where there is a constant sup- 
pl of re, cold water, free from all impurities, and 

be forced to the reservoir. The streets are now torn | 
up with the laying of the pipes, and it is the most glad. | 
some sight the town ever saw. 


There is a water excitement in C! 
eloped the fact that the 


frequently im - 


into the 


| of the city will be di 
| tunnel shall rest about 1 
| harbor, and the cost of the enterprise is estimated at | 


day out of every ten. Of course they want Uncle Sam | the present season, the most n 
furnish | the Chatterton 
| among the finest in the countr 


| block has been paved on Washi 


| Elisha Harris during an examination of the water front | 
$50,000. A reservoir is being of this city, Healtas a part of of the National Board | 


| rotten and 


organic matter. Entrailsand similar 
out from the iron gratings of new stone 
, heaninations 


are 
ose 


| adjustment of the suspended les, so as to 
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at certain winds. Chicago 
water to any great extent, 
cited.—Clereland Herald. 
The Chi Evening Journal says: ‘“‘ There is no 
doubt but that the tunnels, as originally intended, will 
have to be extended, and the sooner the better. But 
still the water furnished to-day is purer than that fur- 
nished to any city in the world, and alarm on account 
of impurities that the microscope may have revealed 
under exceptional circumstances need not be enter- 
tained.” 
The city of Gloucester, Mass., has been economizing in 
its fire apparatus, and to that is due most of the $75,- 
OCO loss caused by Saturday's (the 20th ult.) fire. Only 
one of the three steam fire engines was fit to use, and 
there was but little hose and that of poor quality. The 
fire engineers have begged the city government to have 
the two disabled steamers repaired or replaced, and to 
give them 2.000 feet of new hose, but all that was done 
was to buy 1,000 feet of hose so peor that most of it 
burst the first time it was used and was perfectly useless 
on Saturday. Such niggardly management of city 
affairs is positively criminal, and it is the more inex- 
cusable and wicked at Gloucester because that city has 
had bitter experience in the past in the matter of fires. 
In 1830 there was a $100,000 fire there, in 1864 100 
buildings and nearly $500,000 worth of property were 
burned, and in 1873 there was a $125,000 blaze. The 
thrift and industry which have built such a city as 
Gloucester ought to have better fortune than to have 
thir accumulations constantly exposed to destruction 
for want of a reasonable Bao of fire extinguish- 
eld Union. 


le, as a rule, don’t drink 
t they are none the less ex- 


Mr. B. Kitt, Civil Engineer to the Bristol (England) 
‘atly improved system of 
street lighting by gas. Dealing with the present burner, 
which consumes five cubic feet of gas per hour, and is 
in general use, he divides the lights into two i each 
eaves the 
actual consumption unchanged. Between these two jets, 
pat in each street lamp, he suspends a double convex 
ens, forming a powerful reflector, and the result is found 
to be an increase of lighting power to the extent of fifty 
Ordinary bat’s-wing burners are used, and 
the only care required toinsure a perfect light is a nice 
t the right 
focus and the full reflection of the light. hen this is 
secured, the jets, even at a distance, are very brilliant, 
and have the appearance of globes of light. They illu- 
— with much of the 
effect of the electric light. At 150 yards the light, 
backed by the reflector, is very powarful. As the plan 
consumes no more gas than ordinary, and the reflectors 
areof simple construction and of trivial expense, the 
Corporation of Bristol is about to put the new system 
into universal use in the public streets. 
oe 


STREETS, DRAINAGE, ETC. 
ment of Public Works, Chicago, let a con- 


The De 


| tract for furnishing 1,000 iron sewer covers, more or 


less. The contractors have delivered 2,100, but the city 
does not intend to order any more, because of the nu- 
merous compiaints of the escaping sewer gas being 
driven by the wind into dwelling-houses. 


The city of Boston has advertised for proposals to 


| build a tunnel one and one half miles long, to Moon 


Island in the harbor, through which the entire sew 
It is intended that the | 
feet below the bottom of the | 


half a million dollars. 


ringfield, [il., durin 
is the completion of | 
Opera House, which is said to rank 
y; and the laying on the | 
walks and drives in the State House Grounds of about 
4,000 yards of the Abbott asphalte pavement. 
This pavement is becoming quite popular here. 


m street, and it is| 
hoped that this street, from the ae & Alton — 
to that of the T., W. & W. R. R., will, before another 
season, be paved with this material. Several walks and 
® — a a have ge ee ss 

people of Sprin it is ve awakened | 
to the determination See theirs shel a longer be noted | 
as the muddiest city in the State; and it is confidently | 


Among the improvements in 


| believed that the asphalte is the only available material | 
| that will accomplish the desired object.—Communicated. | street, and thence alon 


Health Board on 
8S. Tracey, who accompanied Dr. | 


Ata mean the New York cit 
the 30th ult., Dr. Roger 


of Board of Health as a of a sanitary sur- | 
vey of the Atlantic submi a somewhat lengthy | 
report. It is undeniable, he says, that our docks and | 
= are at present in a very wretched condition. | 
timbers and piles are for the most part) 
insecure, and the water immediately | 

the shore is filthy with sewage. The evil) 
of em sew at the bulkhead, in-| 
stead of carrying it out into the river is nowhere | 
more strikingly exemplified than at Coenties slip. The | 
docheeneiae tall from the river, and is at times 
filled with canal boats, which so completely obstruct the | 


prevailing currents that the water at the bulkhead is as 
smooth as glass. Here the sewer empties, and it isa) 
matter of whether any of the sewage is ever car- 


Chemical ried out into the river, and at low tide the stench is so 
water sup- | horrible that the Ericsson House, at the corner of Water | 


street, about three hundred feet away, is sometimes al- | 
most untenantable. Another v: ensive spot, for a 
Bian tae” tin Redlary dincosewer 
at ' place sewer | 
5 yr ust above it, th the | 
offices of the Ivania Railroad Com- | 
The sewer mouth is situated 


about ten or| 
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fifteen feet back from the low water line, and whe 

the tide is at its ebb the sewage trickles over thi® 
long stretch of stones and mud and fills the sur 
rounding atmosphere with the vilest odors. When the 
tide comes in the sewage is caught in an eddy and 
whirled about there without any great amount being 
carried out. Similar nuisances exist at the foot of 
Rector, Cortlandt and Vesey streets, where the green 
of the river water is changed toa dirty gray. The sur 
face is covered with floating particles of sewage matter 
distributed by the bursting of large bubbles of gas. 
The water front is being gradually altered in character 
by the washing away of the filling of the bulkheads and 
the depesiting of silt in the docks, as well as by the 
plastering of the surface with sewage. The effect of 
this condition of things upon the health of the commu 
nity, the report sets forth, cannot be even approxi 
mately estimated, as there are no data from which to cal 
culate. An account is added to Dr. Tracey’s report of 
what has been done and what is now doing under the 


aurea of Docks and Public Works to remedy the 
evils set forth. The report was ordered on file. 
oe 
BRIDGES. 


Shakopee has a new bridge across the Minnesota 
River, but cannct use it because the city council has 
not laid out a road leading to it. 


The Kellogg Bridge Company, among other work, has 
orders for three spfauns for the Lake Shore & Michigan 
Southern Railroad, one span for the Connecticut River 
road and a draw span for the Western Counties Railroad 
of Nova Scotia. 


The Attorney General of Illinois informs the State 
Board of Equalization that bridges owned and used by 
railroad companies placed across navigable streams on 
the borders of the State should not be assessed as bridge 
property but as railroad track. 


The inspection of the bridges, iron work, etc., of the 
Pennsylvania Railroad and branches has commenced. 
The general and local engineers of the Scientific Depart 
ment comprise the inspection party. Superintendent 
Pitcairn accompanies the party, while Conductor George 
Miller has charge of the train. 


The following gentlemen were reélected at the annual 
meeting of the International Bridge Company, at Buf 
falo on the Ist inst.: President, Hon. E. G. Spaulding, 
Buffalo; Vice-President, Joseph Hickson, Montreal; 
Secretary and Treasurer, R. Wright, Montreal. Direc- 
tors—Hon. E. C. Sprague, Buffalo; John Bell, Belleville, 
Ont.: Henry Yates, Brantford; L. J. Sergeant and Hon. 
James Ferrier, Montreal. 


The Pittsburgh Bridge Company is working a full 
force of hands until 10 o’clock at night, and would 


| doubtless push work still faster if they could get iron 


and steel as fast as they want it. They have between 
3,000 and 4,000 feet of bridges to build, among which 
may be mentioned a 200-foot span for Preble County, 
O., a 160-foot span for Belmont County, same State, 
four 100-foot-span bridges for Butler County, Pa., and 
three for Luzerne County, of 90, 50, and 50 feet, respect- 
ively; besides others for Kansas, New York, and else 
where. They are also still at work on the bridge over 


| the Niagara River, replacing the wood work with steel. 


eee 


RAILROADS. 


Workmen on the branch line of the Manitoba Rail 
road are laying steel rails at the rate of a mile a day. 


The Denver & South Park Railroad is completed for 
about one hundred miles toward Leadville. It follows 
the Little Platte River and is a remarkable specimen of 
engineering skill. The grade, in many points, is equal 
to a rise of 157 feet per mile. 


The Sheboygan & Fond du Lac Railroad has been 
urchased in the interest of the Northwestern Railroad 
ompany, and will be known henceforth as an exten- 

sion of that company’s lines. It will be extended from 
Princeton, its present terminus, to Elroy, and will be a 
valuable outlet to that road. 


A map of the route of the Prospect Park & Seaside 
Railroad has been filed in the Register’s office. The 
President of the company is W.L. Schoener. The pro- 
jected route of the road is from near the Willink en- 
trance to hag ee Park, through Flatbush to Flatlands, 
crossing the Manhattan Beach road at Thirty-fourth 
New York avenue to Avenue 
X and to Barren Island, whence a ferry will connect 
with Rockaway Beach. 


The New York Graphic says: ‘‘There has been pur- 
chased, to arrive by the close of river navigation, 350,000 
tons of foreign ores for Bessemer steel purposes. Also, 
150,000 tons of pig iron, old iron rails and steel and iron 
rails for consumption this fall. One house alone in this 
city has 60,000 tons to arrive, the whole of which has 
been sold. Up to this time the coe of foreix.n 
ores, crude and manufactured steel, aggregate 500,000 
tons.” 

A short time ago the Illinois Central Railroad Com- 
pany purchased in England 5,000 tons of steel rails for 
use on its New Orleans division. The company has been 
so well satisfied with the quality of the rails thus far re- 
ceived that it has now given an order for 5,000 tons 
more, making 10,000 tonsin all. The rails are to be 
delivered at once. Mr. John Dunn, private secretary of 
President Ackerman, has been sent to Liverpool to 
superintend the shipment.—Chicago Times. 


An American engineer, who, being engaged in the 
construction of a ra a in China, has had unusually 
favorable ortunities of examining the famous * Great 
Wall” built to obstruct the incursions of the Tartars, 

ives the following account of this wonderful work, 
long, 18 feet wide, and 15 feet 

ion throughout is of solid 


wall is 1,728 
thick at the top. The f 
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i 
granite, the remainder of compact masonry. At inter- 
vals of between 200 and 300 yards towers rise up 25 
to 30 feet - and 24 feet in meter. On the top of 
the wall and on both sides of it are masunry parapets to 
enable the defenders to pass unseen from one tower to 
another. The wall itself is carried from point to point 
in a perfectly straight line, across valleys and ins 
and over hills, without the slightest regard to conigat 
tion of the ground, sometimes plunging down into 
abysses a thousand feet deep. 
rivers are bridged over by the wall, while on both 
banks of larger streams strong flanking towers are 
placed. 


The St Paul Company is closing up the season’s 
work of railroad building as rapidly as possible. The 
forty-five miles of new fine from Blue Earth toward 
Fort Dodge have all been ironed, and will not be ex- 
tended further this year. Next season it is intended to 
push this line on toa connection with the coal country 
south of Fort Dodge. The grading on the Heron Lake 
Branch, running west, is nearly completed for forty-six | 
miles. Of this there has been twenty-six miles ironed. 


The balance of the branch is to be ironed this fall, but | steamers was ordered to be built at Loc 


Brooks and smaller CO™pete with the railroads. The Belgian cable sytem will, 
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granite on 
rancisco Call, 


would be a gigantic work to sink ¢ 
which to contruct a solid track.—San 
Sept. 23. 


Steam TOWING ON THE CANALS.—The canal-boatmen 
are talking of holding a mass-meeting to urge the Legis- 
lature to reduce the tolls. Some of leading boatmen | 
said receutly that a new era in canal was a 
proaching, and that they would soon be in a position 


they claim, reduce the expenses about one-half, and the 
time consumed two-thirds. The State has granted to 
the company for fifty years an exclusive privilege of 
laying cables in the Erie Canal between ffalo and 
Albany for this , and it is believed that the 
cables will be laid as far as Troy before winter. Alonzo 
Richmond, President of the Buffalo Board of Trade, 
said that one great advan in the wire-rope system 
was that boats would take full loads West instead of 
part loads, as at present, and the saving in freights | 
would give New York State virtually a free canal. 
Early in the present season the laying of the wire- 
rope cable was put under contract, and a - of 
rt. ow | 


no more earth-work will be done beyond the present end | the cable is completed within four miles of Rochester. 


of the grade, ten miles east of Pipestone. 


The company Some tows have already been carried over it, at three | 


find it next to impossible to get iron and ties to lay the miles an hour, which is double the average speed 


track, and the iron is now going down very slowly. On attained with horses. 


the Rock River Branch, which leaves the Worthington 
& Sioux Falls lines at Luverne, an 
west toward Eden on the Pembina 
miles of track have been laid. 
iron, the company would have pushed all their branches 
much farther this season. 


runs south-south- 
, abont thirty 


: ooo ‘ 
RIVERS AND HARBORS. 

Chicago has expended $60,000 this year in croteing 
the harbor. The river at the mouth has been deepen 
to fifteen feet, and up as far as Halstead street to a depth 
equal to that over the tunnels. This is the first work of 


the kind that has been done for a long time, and four 
times as much is needed. 


M. De Lesseps, in La Nouvelle Rerwe, the new and 
first great republican review started in France. argues 
in favor of the Panama route. ‘It is the line,” 
says he, ‘ of Lloyd, of Totten, of Garelle, of Wyse and 
of Reclus, which the Congress has acclaimed. It is balf 
as shert as the Suez Canal and has an excellent harbor 
on either ocean, the vicinity of two cities full of re- 
sources, a well-peopled country and a well-managed 
railroad. And I frankly declare that the Panama canal 
will be easier to begin, easier to finish, easier to keep in 
running order than the Suez Canal.” 


Sioux City Journal, Sept. 25: “ Yesterday a surveying 
party who had been investigating the navigable quali- 
ties of the Cheyenne River, ee through the city en 
route to St. Paul. This is the route « hich, it will be re 
membered, Witcher advocated to the Black Hills. J. H. 
Durge, the engineer in charge, reported the route im- 
practicable. The river is rapid and the curves too sharp 
to be followed by anything larger than a canoe. Only 
in time of high water is there enough water in the stream 
to float a steamboat. Mr. Durge estimates the expense 
of straightening the Cheyenne so that it could be navi- 
gated in high water at 82,000,000 or $3,000,000.” 


Atrato San Juan route is 365 miles long from sea to 
sea. Atrato Truando route is 131 miles long from sea to 
sea. San Blas route is 30 miles long; tunnel, 7 miles 
long; open cutting on Pacific side, 10 miles, and on the 
Atlantic side, 3 miles; total ——!, of rock and earth 
to excavate, 29,389,828 cubic yards; canal to be 125 
feet wide at the water surface and 28 feet deep; tunnel 
to be 118 feet high above the bottom of the canal, or 90 
feet above the canal and 80 feet wide at the water line; 
heading in the tunnel containing 332,640 cubic yards of | 
rock, is estimated at $20 per cubic yard; breakdown in | 
the tunnel, containing 10,090,080 cubic yards, is esti- 
mated at $5 per cubic yard; open-rock cutting, amount- 
ing to 15,011,219 cubie yards, is estimated at from 
$1.50 to 82 per cubic yard; earth excavation, which 
amounts to 3,955,889 cubic yards, is estimated at from 
50 to 75 cents per cubic yard; masonry, of which there 
is 54,446 cubic yards, is estimated at $15 per cubic 
yard; concrete at $87 per cubic yard; pumping, bailing 
and draining, $050. Read Mr. Sweet’s estimate of the 
cost of the canal in ENGINEERING NEws, page 290, 
ante: If the canal is dug 28 feet below the Atlantic 
Ocean, then 3,690,000 cubic yards of rock additional 
to the quantity of rock will have to be estimated, which 
would increase the cost about $10,000,000; heading to 
be 240 square feet area. 


In a conversation with a Call reporter last evening, 
Col. Frederick Grant, upon the interoceanic ship-canal | 
project being broached, stated that as yet his father had 
received no propositions to take the presidency of the 
Nicaragua Company, and even if he did, it was not prob- | 
able that he would accept them. Speaking of the Pan- 
ama route, the reporter said he understood from a French 
Engineer, who had recently returned from the Isthmus, 
that the alluvial lands near Aspinwall would be an almost 
insurmountable obstacle to the building of a ship-canal 
there. The Colonel stated that his father, as well as him- 
self, believed that this soil could never be controlled so 
as to render a ship-canal there practicable. As for Cap- 
tain Eads’ marine railway, the Colonel thought that was 
entirely impracticable. is father, he said, had a fine 
opinion of Captain Eads and his ability as an engineer, 
but did not think the marine railway would be a suc- 
cess. The General did not pretend to be an engineer, 
but as an army officer he knew something about engi- 
neering, and formed his opinion from what he knew of 
the Panama route and the obstacles that lay in the way 
of a ship canal or railway. For ten miles out of Aspin- 
wall there was no foundation on which to build a rail- 
way that could carry ships. The und was a soft de- 
posit, which permitted the road-bed to sink, and as bed- | 
rock was some three hundred feet beneath the surface it | 


But for the scarcity of | a mile. 


| them its urgent importance, so that they will feel it both a | 


| ing further supplemented by deep an 


Next week steam towing 
will begin from Buffalo to Rochester. A _ contract 
has been made to do the towing of the only | 
horse line on that part of the canal at 20 cents 
Horse-towing costs at present 30 cents a mile. | 
The system consists of a tow-boat propelled by steam 
with a rudder at each end, and furnished with two steel 
wire cables one inch in diameter, one for the up-boats | 
and the other for the down. Three traction wheels are | 
on the side of the boat, over which the cable passes. | 
Thus the tow-boat is drawn along the cable. Six boats | 
constitute a tow, and it is estimated that under the new | 
spstem the 5,000 boats now employed on the canal can | 

0 double the work. 

The following has been issued by the chairman of the 
Quincy Committee on river improvement convention: | 

“The 25th day of October is the day fixed for the above | 
convention, to be held at Quincy, Ill. It is the manifest duty | 
of the officials of the various States and Territories—the | 
mayors and boards of trade of the various cities—situated on | 
the Mississippi, Missouri and Ohio rivers, and their navigable 
tributaries, to do all in their power to make the contention a | 
success. 

‘Many prominent members of each house of Congress | 
have pledged themselves to attend the convention, to hear | 
from the delegates of the various States, Territories, cities, | 
and beards of trade themselves, the interests to be benefit 
thereby, and an epitome of the improvements Such interests | 
have a right to demand. | 

‘It is of the utmost importance that each State, Territory, | 
city and board of trade should be represented by able gen- 
tlemen, who not only understand the interests involved, but 
who have the faculty to make known the nature of the need- 
ed river improvements to meet the requirements of com- | 
merce to the members of Congress present, and to press on 


»leasure and a duty to work and vote for such imorovements | 
n Congress. | 

“ The area of these great valleys aggre; two millions of 
square miles of the most productive land in the world. The 
annual produce of this land at the present time is of the value | 


of hundreds of millions of do'lars, and in the future will in- | 


crease incalculably. 


“The navigable length of said rivers and their tributaries is | 


at least 14,000 miles. The shores of eighteen States and 


a ted by the last 
_ of Clinton Prison to Mr. Rider, of Rhinebeck. 





Oct. 4, 1879. 


met this afternoon j;, 
contract for the enlargement 
e@ bid 


this city, and awarded 


of Mr. Rider was $146,585.98. 


Sr. Lours, Oct. 1.—At a meeting of the directors 0{ 
the Vulcan Iron and Steel Works, this morning, Wm 
P. Shinn was elected Vice-President and General Mana 
ger. The works, which have been idle for about tw. 


| years, will resume operations at once. 


THe CLImaTE oF CoLoRADO,—Dr. Larimer, writin, 
from Colorado to the Chicago Standard, says: ** Lead 
ville is ina small valley at the top of the mountains . 
consequently the circulation of the air is unimpeded and 
the air itself is generally chilly ; and the heavy lead 


| impregnated smoke from the smelters is essentially in 


jurious to those with weak lun The thermometer i, 
never stationary, but always fluctuating, rising, falling 
or hesitating. So unsettled is the climate that th: 
greatest care should be taken by every person who 


| wishes to enjoy health. At present imperfect sewerage 


and tainted water render Denver a dangerous locality - 
while Manton has its seat in too deep and too shaded a 
ravine for it to afford consumptives the best advan 
tages.” The doctor thinks Colorado Springs the only 
true sanitarium in the State. 


PROPOSED SITE FOR THE WORLD'S Farr.—The West 
Side Association met in the Fifth Avenue Hotel on the 
evening of the Ist inst., to discuss the site of the World's 
Fair. A map of the site advocated by the association 
was shown by Dwight H. Olmst:ad, the president. It 
lies on the west side, between 110th and 125th 
streets, and_ includ in addition to other prop 
erty, the es le and Riverside Parks. The 
area is acres, r. Olmstead claimed that in respect 
to health, accessibility, and adaptability to the purpose, 
no other site that been —— could be compared 
with this. It would make a difference of at least $5,- 
000,000 to New York whether the exhibition was held 
off or on the island, and there was no other suitable 
place on the island. Resolutions approving this site were 
adopted. Several members gave their reasons for think 
ing this site the best one. 


MATHEMATICAL CurRIOsITy.—Mr. Joseph Jamerson, of 
Columbus, O., has had the leisure and ingenuity to study 
out the following peculiar arrangement of figures : The 
year 1881 will be a mathematical curiosity. From left 


| to right and from right to left it reads the same; 18 


divided by 2 gives 9 as the 


uotient ; 81 divided by 9, 
and 9 is the quotient. If 1 


lis divided by 209, 9 is 


ed | the quotient ; if divided by 9, the quotient contains a 9: 


if multiplied by 9, the product contains two 9’s. One 
and eight are nine, eight and one are nine. If the 18 
be placed under the 81 and added, the sum is 99. If the 
figures be added thus, 1, 8, 8, 1, it will give 18. Read- 
ing from left to right is 18, and reading from right to 
left is 81 ; and 18 is two-ninths of 81, By adding, div id- 
ing and multiplying nineteen, 9’s are prod , being 
one 9 for each year required to complete the century. 


THE S1zE OF OUR GREAT LAKES.—The latest measure- 
ments of our fresh water seas are as follows: The 
= length of Lake Superior is 335 miles; its greatest 

readth is 160 miles: mean depth, 688 feet; elevation, 
627 feet; area, 82,000 square miles. The greatest length 
of Lake Michigan is 300 miles; its greatest breadth, 108 
miles; mean depth, 690 feet; elevation, 506 feet; area, 


three Territories are laved by their waters. To further epi- | 23,000 square miles. The greatest length of Lake Huron is 
tomize the production of this area, it may not be out of place | 200 miles; its greatest breadth, 169 miles; mean depth, 


to state that about ninety per cent. of the cereals—ninety per 


cent. of the cotton, tobacco and meat of the United States is | 
| produced in these valleys. It therefore behooves all interested 


to lend their hearty coéperaticn to improve these great 
natural arteries of commerce, so as to hol! the railroad 
monopolies in check, and give to the hardy sons of the soil 
the full fruit of their labors, by provid for them the 


600 feet; elevation, 274 feet; area, 20,000 square miles. 
he ay length of Lake Erie is 250 miles; greatest 
breadth, 80 miles; mean depth, 84 feet; elevation, 555 
| feet; area, 6,000 square miles. The test length of 
| Lake Ontario is 180 miles; its grea breath, 65 miles; 
mean depth, 500 feet; elevation, 261 feet; area, 6,000 





cheapest of all—water transportatioa. 

= The supreme question of the hour pressing for a satisfac- 
tory solution upon the people of this country is that of trans- 
portation. The tremendous struggle for commercial suprem- 
acy, now being waged by leading nations, is a question 


| which must be dealt with promptly and honestly. Whatever 


plan will secure permanent competition and cheapen the cost 
of carriage should engage the attention of Congress, more 
than any other one question now before them. 

“The producers of the great staples of export in these vai- 
leys are a pagge upon transportation lines for the econom- 
ical facilities which alone will enable them to become suc- 
cessful producers. They obtain a fair and assured remunera- 
tion for labor and investment whenever they are able to se- 
cure the benefits of rivalry between rail and water freights, 
and only then. 

“The hopes of our manufacturing and agricultural inter- 
ests depends upon fostering and improving, by all means 
within reach, the water-routes of these at valleys, and be- 
permanent outlets 
from the river to the gulf, either by jetties or canals, will 
enable barge lines and river steamers to connect with ocean 
vessels of the largest tonnage. and maintaiu throughout the 
year successful competition with the great trunk lines con- 
tering on the Atlantic were forever insure cheap 
transportation. SHARLES E. Cox, 

Chairman Com. on River Improvement Convention.”’ 


Russia has appropriated five millions of roubles for | 


the improvement of her Baltic ports. 


Th? Russians are improving the Esthonian Harbor of 
the Baltic port, to facilitate the shipment of wheat to 
England. 


The Austrian State eas have completed their 
plans for the Arlberg Railway. The mountain will be 
pierced 5,281 feet above the level of the sea. The tunnel 
will be 10,270 meters long. 


Kinney Brothers, of St. Paul, have been awarded the 
contract for the steel boilers for the new elevator. They 
will be the best in the city, and will furnish steam for a 
300 horse-power engine, which is the largest in the 
State. 


Aupany, N. Y., Oct. 1.—The Prison Commissioners 


| square miles. The length of all five is 1,265 miles, cover- 
| ing an area upward of 135,000 square miles. 
The construction of the Hudson River tunnel, which 
| has been interrupted for a time, has lately been re- 
; sumed. An injunction by the Delaware, 
Lackawanna & Western Railroad Company ye the 
| continuance of the tunnel has been dissolved Chan- 
| cellor Runyon, and there remains no obstacle to the pros- 
| ecution of the work. The railroad company demanded 
| a certain sum of money as the price for a right of way, 
| and this sum having last week been paid no further dis- 
agreement exists between the two corporations. It is 
| said that the Hudson River tunnel will be finished in 
| three years. Meanwhile the tunnel under the Kill von 
Kull will probably be begun, which is to connect New 
| Jersey with Staten Island, and if a tunnel then be built 
under the narrows, the grand circle of metropolitan 
‘rapid transit, that has been foreshadowed by the Even- 
| ing Post and which will not look so chimerical ten oe 
| hence as it does now, will be completed. Stranger things 
| than this have come to pass, and the sceptical should re 
| member how much force events of the present genera- 
, tion have given to the proverb which declares that it is 
the impossible that always happens.—Troy Fress. 


THE EXTENSION OF Rapip TRANsITt.—The Commis- 
| sioners of Rapid Transit, who have under consideration 


| the extension of the city roads into the Twenty-third 
|and Twenty-Fourth Wards, invited ae sugges- 
| tions as tothe location of the rou and the Ist 
‘inst. was the last date upon which these - 
|tions were to be received. The su Eave 
| been very numerous, and cover the district which 
| isto be served by the new lines (which is within a few 
| acres of the size of Manhattan id) like a spider's 
| web. Most of them are from persons whose property 
| would be affected by the routes taken, or who are other- 
| wise interested ; few, if any, are oF samy value, as 
| they altogether ignore enginee ties. One, for 
anes mage a straight line in a northern direction 
from ’s Dam, would 


of tunneling Sad souk ths Conmeiee” 
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THE RATON TUNNEL. 





{Written for Exciverrine News by R. L. Engle, C. E.| 





The Raton Tunnel, on the line of the New Mexico 
& Southern Pacific Railroad, leased to the Atchi- 
son, Topeka & Santa Fe, is situated just south of the 
line between Colorado and New Mexico, fifteen 
miles south of Trinidad, Col. 

The tunnel takes its name from a rangeof moun- 
tains which puts off from the main or Sangre De 
Cristo range, running in an easterly direction, form- 
ing the line between Coloradoand New Mexico. 

The Raton Pass, the point where the tunnel is lo- 
cated, has an elevation of 7,767 feet above the sea. 
The highest point on the grade line is 7,584 feet. 

The map, profile and cross-sections published in 
the Railroad Gazette of June 13, 1879. gives an ac- 
curate description of this tunnel and the switch- 
back, to which the reader is referred. 

The engineers were A. A. Robinson, Chief En- 
gineer of the A.,T. & 8. F. and leased lines. J. D. 
Burr, First Assistant Engineer of the New Mexico 
Division, and R. L. Engle, Division Engineer in 
charge of the tunnel and foufteen miles of the 
Montana Division, as well as Engineer of location 
and construction of the switch-back. 

Preliminary lines having been run, the location 


of the tunnel was determined upon in February, | 
1878, and in the following month work was begun | 


by the railroad company by day labor in the ap-| 


proaches. Test shafts were also sunk to grade, one! were 


at each portal, to determine the kind of material 


to be encountered. But it was not until May 20, | 


1878, that the contractors, Messrs. Fitzgerald, 
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nel, the work was driven from the two faces. The 
men worked day and night in 11-hour shifts, from 
6 a.m. Monday to6a m. Sunday, and usually a 
small force worked Sunday, in moving frogs and 
switches and laying track for the tramway. 

The material encountered is pretty accurately 
shown in the cross-sections above referred to, for 
no great change took place in the north end until 
800 feet had been driven, when the hard, heavy 
sandstone was struck in the roof, and dipped so 
rapidly that when 815 feet had been driven it was 
down to the spring of the arch, and timbering was 
discontinued. From the south portal it became 
necessary to timber for 136 feet north to support 
the crown of the arch, which was composed of a 
disintegrating rock. The balance is in hard, durable 
sand-stone, save an occasional pocket of coal, 
which was found from time to time throughout | 
the greater part of the tunnel. 

The timber at the south end was not lagged on | 
the sides, but in other respects did not differ from 
the timbering shown in the cross-section. 

It was extended underneath the shaft to pre- 
vent any débris from falling upon the track from 
the sides of the shaft. 

Hand-drilling has been employed in all this 
work, and with good results, as is shown in the 
accompanying table of monthly progress. 

Up to March 1, 1879, black powder was prin- 
cipally used, when a change was made to some of 
the higher explosives. 

Hercules No. 2 took the preference. Giant 
powder gave good results, as also did rend-rock, 
but the latter was set aside owing to its disagree- 
able odor, causing headache and sickness among 
the men. 

In the table, these explosives are given as black 
powder in the proportion of 215 lbs. of the latter 
to one of the former. 

On July 7, 1879, the headings met, and on Aug. | 
23, one year toa day from the time the headings | 


| ballasting began. 
This and track-laying took until Sept. 7, when 
the tunnel was ready for the trains, and the use of 


Mallory & Flynn, were upon the ground ready to| the switch-back was discontinued. See accompa- 


begin work. June 1, a shaft 8’x14’ was begun, 


pose of starting the heading from that end ; for, 


although a large force was working night and day | 


'nying table for the amount of business done on it 
125 feet north from the south portal, for the pur-_ 


from Feb. 1 to Sept. 7. The tunnel is 2,015 feet 
long, and contained 21,508 cubic yards. 
The total amount of powder used, exclusive of 
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been lost; in fact, no accidents of any kind worth 
recording. 
TRINIDAD, Sept. 12, 1879. 
Statement of loads and empties passing over the 
switch-back from Feb. 1 to Sept. 


7, 879, inclusive: 


LoaDs EM prtTes 
- - Total loads 
: and 
€ = a s = a empties 
Zz Z - Z. P _ 
February Zi 237 244| 222 322 406 
March .. . 22, S811 S33 (GSI 5) 686 1519 
April SS 464 552 345 1 346 RUN 
May .... 224; 465 689 252 2; 254 43 
June.. 240 403 643 ~~=«1100 61 161 SO 
July.... 266 353 619 104 So 165 Taz 
August......; 146; 448 3504) 325 .....) 325 vL9 
September 32; O81 123 56 2 58 181 
Totals... 1,025 3,272 4.297 2,085 130 2,215 B512 


PERSON AL. 





John W. Keene, the inventor of the Remington- 
Keene magazine gun, died at Llion, N. Y., on 


| the 4th inst., aged 53 years, of Bright's disease, 
| after a brief illness, 


Mr. Henry Beam having declined the office of 


Registrar of Water Rates for the city of Brooklyn, 
| Mr. Arion Brinkerhoff was appointed ata salary 
| of $3,000 per annum, the bonds being $50,000. 


M. De Lesseps is going to Athens to study a pro- 
ject of a canal across the Isthmus of Corinth, 
between the gulfs of Salonica and Corinth. The 
cost is estimated at from $2,800,000 to $3,200,000. 


M. Daniloff, the eminent Russian engineer, has 
begun the works by which it is intended to unite 


| the Black and Caspian seas by connecting various 
rivers. Large parties of workmen have been dis- 


patched trom Astrachan. 

Dr. Petersen, a German tourist, lately reached 
the highest point of the Jungfrau, 12,828 feet. He 
was rewarded by an hour of clear sky. He de- 


started, the excavations were complete and | clares that he could see the whole chain of 


the Alps, from the furthest Tyrol to Dauphine, in- 
cluding Mont Blanc and the other southern giants. 


Professor E. S. Morse, of Salem, Mass., has re- 
turned from Japan. He spent two years in Sat- 
suma and the southern provinces, dredging, ex- 
aming the caves, and investigating the evidences 
of prehistoric races. The last year he spent in 
Yeso, returning overland to Tokio—a distance of 


in the south approach, it would take several | the shaft, was 72,208 Ibs., or 3; lbs. per cubic | 600 miles. 


months before the tunnel could be breasted at that | 
point. 


the north portal and one each way from the shaft. | 


Oct. 8, the heading south from the shaft | 


reached the portal, or, more properly speaking, 


a point where the portal would be when the ap- = —_ 


proach was finished. 
From that date until the peneteien of the tun- 





| 
' 
Shaft size, 8 ft. by 14 ft. 


Heading North. 






‘101.1| 3,848.0 4445.0 15,492 1,000.0 8,426.7 7,275.0 28,174 114.0 342.0 710 1,597 876.0 
163.0) 489.0 652.0 1965 130.0 965.0 "200.0, 2628 0.0 287.0 4 
96.3| 366.5 4283 1475 Os 7022 606, 


sel cone] EIB 48.5 404.0 1,700 105.7 6722. 
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yard of rock removed. 


| Mr. John Jasper, Jr., the successor of Mr. Kid- 


The total number of days’ labor was 23,122 days, | dle as Superintendent of Schools in New York City, 
On Aug. 28, the headings were started—one from | or 1yj, days per cubic yard. 


The following estimate explains itself : 


y Ibs. powder at 16 cents... ........ $0.55 
1.07 days’ labor at $1.75.... ......... 1.874 
‘Ib. steel at 16 cents................. 4 





$2. 55 per cubic yard. 


Heading South ss ieoual 
Enlargement North. shaft 

















is a man about 45 years old. He graduated from 
the College of the City of NewYork in 1856, and 
| for a short time afterward was Assistant Engineer 
in the Park Department. He was then appointed 
Vice-Principal of a small school, No. 9, in Eighty 
second street, near the Boulevard, and afterward 


| During the ee of this work no lives have | became Principal of that school. He was subse- 


PROGRESS OF HEADINGS AND ENLARGEMENTS OF RATON TUNNEL, NEW MEXICO & SOUTHERN PACIFIC RAILROAD. 


| Heading North from shaft. Enlargement, South FE nd. 
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421.0 19.0 343% month in south en 
, argement. 
iiened | 76.0} 228.0 427.0; 1,140 58.0 369.5) 205.0) 1,201 
84.0 252.0 442.0 1,260 92.0 586.0 653.0 1,004 
| 2340 406.0 1,170 85.0 541.5) 500.0, 1,760 
| ! (From March 1 Her- 
| | i | cules No. 2 power 
94.0) 288.0) 400.0' 1410 96.0 6115 665.0 1,088 fully used, but 
j j } | | shown as black aa 
| 2h Is to one 
116.0 3482 5652.0 1,740 145.0 923.6 Sw.0 3,002 
.. L1L0 383.0 550.0 1,645 155.0 987.5 1,000.0 3,206 
9.0 279.0 450.0 1400 123.0 753.5 805.0 2,350 
420 1260 220.0 650 88.0 560.3 580.0 1,630 Headings met July 7. 
«© NRO D TAZ GD, BOD 0 noone he ce cccl aces ceccee covetelsncceeeeivers o6 | eeeeees 6.0, 4138.0 425.0 1250 Rasavesion complete 
— ~~ > Aug. 23. 
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quently transferred to School No, 51, in Forty- 


fourth street, and later made Principal of the 
Evening High School. About seven years age he 
was appointed Sixth Assistant City Superinten- 
dent of Public Schools, which position he was 
tilling when eclected Superintendent. 

General Francis L. Vinton, a soldier of distinc- 
tion and an accomplished engineer, died on the 6th 
inst., at Leadville, Col., of erysipelas. He was born 
at Fort Pueblo, Portland Harbor, Me., on June 1, 


1885, and was the only son of Major John Rogers | 


Vinton, of Rhode Island, who was killed in battle 
while in command of the trenches at the siege of 
Vera Cruz, and he was a nephew of the late Rev. 
Dr. Francis Vinton, of Trinity Church, who was 
himself a graduate of West Point and a military 
engineer. 

General Vinton entered the United States Mili- 
tary Academy on the appointment of President 
Fillmore, July 1, 1851, and graduated with honors 
on July ist, 1856, when he became a Second Lieu- 
tenant in the First Artillery. 
months’ leave of absence in France, where he was 
admitted a pupil in the Ecole des Mines Royale. 


In that institution he stood on the same footing as 
an eleve of the Polytechnic School, having, without | 
dispensation or favor, undergone a thorough ex- | 
amination, and was the only American. save one, | 


who graduated with a fulldiploma., On his return 


to the United States in 1860, the same year in| 
which he finished his studies in the Ecole des Mines, | 


he gave instruction in the Cooper Institute, but 
soon afterward went to Honduras to inspect, as 
civil engineer, the mineral regions of 
America, 

General Vinton was engaged in active service 
during the war of the rebellion until Dec. 13, 1862, 
when he was severely wounded at the battle of 
Fredericksburg, and, 
to do active service in the field, he resigned his 
commission a few months later. 


After his recovery he again devoted himself to | 
He was one of | 


the profession of mining engineer. 
the organizers of the Columbia College School of 
Mines, and had occupied, since Sept. 14, 1864, the 
chair of mining in that institution. During the 
past two years he made his home in Denver, Col., 
where he held the highly-responsible position of 
consulting engineer for many of the extensive 
gold and silver mines in that vicinity. He was 
a staff correspondent of the Engineering and Min- 
ing Journal of this city. 

General Vinton was a gentleman of rare culture 
and an artist of no mean skill. He wasof a family 


which is distinguished for its military affinities, | 


and as he was born and passed much of his boy- 


hood in garrison he was familiar with arms at a | 


very early period. It is somewhat remarkable that 
the roster of the regiment in which he bore his 
first commission once embraced the names of his 
father and two uncles. 


CORRESPONDENCE. 


RIGG AND THE METER. 


Boston, Sept. 17, 1879. 
Epitork ENGINEERING NEWS: 


As criticism is solicited during the republication | 


of Rigg’s Steam Engine, a few comments are here 
offered upon his first chapter (page 292, anfe), in 
which he remarks that decimal subdivision may 
be used or neglected whatever standard be adopted, 
‘and the question, so far as it concerns engineers, 
is really narrowed to a discussion on the French 
system of meters, and the English system of feet 
and inches.” 

A decimal system can undoubtedly be founded 
on the foot by abandoning the inch; another deci- 
mal system could be founded on the inch, aban- 
doning the foot; but a system founded on feet and 
inches is based on 

1 linear inch = 

1 square inch 

1 cubic inch 


.0833 333 333 333 + ft., 
0069 444 444 444 + square ft., | 
.0005 787 037 037 + cubic ft., | 


He spent a three | 


Central | 


being henceforth unable | 
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and to reconcile it with decimal subdivision is 
simply impossible. 

Mr. Rigg says the meter is debarred from being 
considered a universal standard, and speaks of it as 
French. He ignores the fact that the leading na- 
tions, except Great Britain, have united in estab- | 
lishing an International Bureau of Weights and | 
Measures for the preservation and comparison of | 
standards. The expense is apportioned according 
to population, multiplied by three for States in 
which the use of the metric system is obligatory, 
by two for those in which it is optional, and by 
one for other States, as shown in the following 
official schedule, made up in November, 1875: 


| Co-effi 
cient, 


| 


| _ Product to 
| nearest 


million. 


STATES, Population. 


| 1 Germany 123 
| 2a Austria 60 
2b Hungary.... 

| Belgium 
ArgentineConfedera’n 


41,010,150 | 
20,136,283 
15,508,575 | 


te oo 


o 


Denmark 
Spain 
U. 8. of America 
France 

Italy 

TE a aval spe ania 
Pembugel. . 5.2 


24,236,500 
38,925,598 
40,943,120 | 
26,801,454 
2,500,000 
5,400,000 
76,500,000 
4,341,559 
1,795,000 
2,669,147 
39,000,000 
1,784,104 


ee ee 
wrKOC DID 


t3a Sweden ............. 
| 13b Norway 

|} 14 Switzerland....... 
16 “Turkey. .5:.... 

16 Venezuela 


47 
1s 
4 
2 
73 
‘ 
123 
80 
8 
16 
V7 
4 
4 
° 
78 
5 


CSOD DOD SOKO CO CODD WRI KE 


Total 350,850,191 

Holland, Greece and half a dozen others among 
the minor governments that do not join the organ- 
ization, have also adopted the metric system. 

For equivalent of the meter in inches, Mr. Rigg 
mentions the values of Hassler, Kater and the 
French Academy, just as they appear in John 
Quincy Adams’ report, written about sixty years 
jago. This is not giving us the ‘‘latest and best,” 
especially as the British yard was destroyed by 
fire in 1834, and the existing standard dates from 
1855. He ought to add that Capt. Clarke’s deter- 
| mination in 1866, that 1 meter = 39.3870482 inches 
(1 inch = .0254 of a meter—nearly enough for the 
mechanical engineer) was adopted in government 
| offices on both sides of the Atlantic, though fur- 
ther comparisons may still be considered desirable 
for scientific purposes. 

There are several reasons why Mr. Rigg need 
not have taken the trouble to deny that the meter 
is an accurate division of the earth’s surface. 

1. The standard meter simply professes to be a 
| bar of metal. Whether or not it be an earth-unit, 
is only of secondary importance. fhe superiority 
of the meter over the yard in point of accuracy 
depends upon the exquisite’ precautions adopted 
}in manufacture, comparison and _ preservation. 
Neither the meter nor the yard now has any legal 
relation to the pendulum, in spite of Mr. -Rigg’s 
obsolete information about both. 


2. Hisalleged error is quite insignificant. He 
| puts it at a little over 1 part in 10,000, and imme- 
diately afterward suggests as unobjectionable an 
| alteration of 28 parts in 10,000 in the relation of 
| the cubic foot to the ounce. 

3. He is not supported by facts as presented in a 
letter from Dr. F. A. P. Barnard to the clerk of 
| the Committee on Coinage, Weights and Measures, 
| dated Dec. 9, 1878, and published in Report No. 14, 





| House of Representatives, 46th Congress, first ses- 
| sion. | 
. 


The following is an extract: 


‘I do not, indeed, think it possible, in the present state 
of science, to determine with positive exactness, the 
length of any quadrant of any meridian ; but I do think | 
it possible to determine that length within a limit which | 
shall leave room for no sensible error; and thatI believe 
was done in the case of the French meridian. What | 
has been ‘ ascertained’ is that the earth is not regular in | 
its figure. The speculations of Mr. Bessel, Professor | 
Airey and General de Schubert were founded upon a hy- | 
pothesis which they pleased to assume to be true for the | 
purpose of their calculations. They assumed that the 
earth, though not asphere nor a flattened spheroid, was, 
nevertheless, a regular geometrical ellipsoid of thrée 
axes. If anything has been proved by the surveys, it is 
that their hypothesis isa mere fancy. It follows that 
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from actual measurement on the meridian itself. \\.. 


mathematicians I have mentioned made inferences as |. 
the Paris meridian by arguing from measurements « 
other meridians, asin Russia, India and South Ameri... 
on the supposition that the carth bas a regular y 
metrical figure. * . * * * 
“In the present state of science, as I have said befor 
the securest way of finding a result approximating +| 
length of any given meridian is to make the measur 
ment on that meridian itself; and that is what t! 
French commission did. I suppose an abler commissi:); 
was never employed in similar work anywhere.” 
FREDERICK Brooks. 


THE METER IN THE MACHINE SHOP.—Mr. Ric, 
in Chapter 1 of his ‘ Practical Treatise on th, 
Steam-Engine” (page 292, ante) and Mr. Brooks 
in his communication clearly set forth opposing 
views as to the adoption of the French system ; | 
measurement. Editorial comment is unnecessiry 
except to say that the work on the steam-engin. 
now appearing in ENGINEERING NEWS, as its tit| 


| indicates, is a hand-book for the use of practics| 


men, illustrating in detail the fixed steam-engii,, 
as now constructed, in accordance with the xs 
English and American practice, and therefore | 
deals but little with theory, speculation or j«1- 
sonal opinion; and to instance the fact th: 
after a long and forcible advocacy by prominent svi- 
entists in many countries, the engineer and work- 
man to-day, almost without exception, continu 
still to use the foot and inch in machine con- 
struction. 


A PRACTICAL TREATISE 


STEAM ENGINE 


. BY 
ARTHUR RIGG, M. E., Lonpon, Ena. 


With Additions, showing Latest and Best American 
Practice. 


THE HORIZONTAL STEAM ENGINE. 


NINE-INCH CYLINDER HORIZONTAL ENGINE, Plates 
VIIIL., IX., X., XI., XIL, and XI1.—This high- 

ressure horizontal engine has a cylinder 9 inche. 

iameter, with a piston stroke of 15 inches, and is 
intended to run at 120 revolutions a minute. Its 
nominal horse-power is 8 and the speed of piston 
300 feet a minute. The full details are given with 
a general drawing, and it will be seen at once that 
in numerous particulars there are differences in 
design compared with the preceding illustrations. 
Though in some respects these differences may not 
be improvements, yet on the whole the engine now 
illustrated is of a stronger and more substantial 
character, and is capable of giving out a higher 
amount of power in consequence of its ability to 
endure a more considerable }ressure of steam. The 
cylinder is shown on Plate VIII.—by figs. 1, 2, 3, 
and 4—in vertical and horizontal sections and in 
end and side elevations. The general character of 
its arrangements are similar to those shown by 
Plate L., figs. 1, 2, and 8, except that steam enters 
the valve box from the end opposite to the slide- 
valve rod, and that the exhaust opens directly 
downward instead of both steam and exhaust 
passing through tortuous passages before they can 
obtain ingress or egress. The piston is shown in 
its place in section on fig. 2, and in elevation with 
part of the cover removed in fig. 1. It Consists of 
a substantial cast-iron plate, with a triangular- 
formed boss upon it, into which the piston rod is 
screwed and riveted ; and there is a separate cover 
plate fixed by three set screws which enter into 
nuts inserted in the body of the piston. The 
packing consists of two cast-iron rings cut across, 
drawn together, and then held by a rivet and 
turned exactly to the diameter of the cylinder. 
When placed in the piston, and its cover bolted 
down, these rings fit with sufficient ease to enable 
them to press against the cylinder by virtue of 
their elasticity, and they are found to answer the 
purpose of making a permanent steam-tight pack- 
ing. The slide valve in its general arrangements 
is exactly like the plan already illustrated for the 
preceding engine, and itis shown in position on 
fig. 1, just admitting steam behind the piston at 
the commencement of a stroke, and other views of 
this valve are given by figs. 5and 6. It is driven 
by an eccentric and rod, figs. 3 and 4, Plate X., 
and the eccentric is shown in its preper position 
upon the main shaft by fig. 10. 

The engine bed is a rectangular box casting. 


open and hollow underneath and of considerable 
strength. Several views are given on Plate 1X. 
| Faces are placed up#n it to receive the cylinder. 
'slide-bar support, crank pedestal, and governor, 


the most prob» ble results to be obtained in endeavoring | and at the ends of these faces, where horizontal 
to determine the length of a meridian must be derived | strains occur, there are projecting snugs. between 
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which and the cylinder, or pedestal, keysare fitted, represented by figs. 6 and 7, Plate X., are fixed 4, Plate VIIL, and in plan and end elevation on 


so that the horizontal pressures of steam trans- each at one end to a suitable projection cast upon figs. 7 and 8. 


The pin passing through it receives 


mitted through the piston rod and connecting red the cylinder cover, and at the other end toaspecial the inner smaller end of the connecting rod and 
are thereby properly resisted. This plan, though support. figs. 8 and 9. The lower slide bar is pro- receives its vertical pressures, while the whole of 


PLATE VIIL. 


INCH CYLINDER HORIZONTAL STEAM ENGINE. 


CYLINDER. 
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PLATE IX. 


9 INCH CYLINDER HORIZONTAL STEAM ENGINE DETAILS 
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firmer than the steady-pins employed in the first | vided with troughs at each end to receive any ex-| this detail of the engine moves securely between 
engine, is not usually employed for the smaller | cess of oil, and also raised sides to prevent its too the slide or motion bars. 


i put it i i tive | read rtunity f . The motion block 
pyc ge een eggonty prea mga eg Side bare, | is ps awadiiehed :0 the plten rod on figs. 2 and/ nearly six times the length of the crank radiur, 


to their security and strength. Two slide bars, 


The connecting rod, figs. 1 and 2, Plate X., is 
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| 
and thus exerts a comparatively slight vertical which the entire connecting rod oscillates. The | main shaft, whose bearings are taken upon an 
strain upon the motion bars. Its ends are different- larger end is formed out of a wrought-iron boss, | inclined crank pedestal, . 3,4 and 5, Plate XT... 
ly formed; the inner end, which fits into the bored and fitted completely, and then cut across, and upon a pedestal of the ordinary description, 
motion block, and is subject to very slight wear, | with a narrow tool so as to separate it into two) figs. 6 and 7; the former is bored 3 inches and the 


Fig. 9. 
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is in common engines often unprovided with any! parts and permit the brasses to be inserted and latter 314 inches diameter. The main shaft is 
adjustment ; but in the present example the adjust- | adjusted as they wear by use. . shown by figs. 10 and 11, Plate X. It is 314 
ment consists simply of a cottar placed crosswise,| The crank, figs. 9 and 10, Plate VIII, is one of inches in diametew and the crank is keyed 
which may be tightened up with a screw, and so the ordinary description, and is not balanced like at one end. The shaft is then turned 
hold the brasses close against the steel pin upon the preceding illustration. It is keyed upon the! down to 3 inches diameter, and thus collars 
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are formed which bear against the pedestal brasses, antiquated description, consisting, as it does, of a of steam, it regulates the speed at which the en- 
and prevent any lateral movement. The shaft is | simple lid, which, by an angular movement, may gine runs. 

thenceforward perfectly parallel, so that the back | close or pe the steam pipe. A lever is fixed to The governor is placed nearly opposite the crank, 
pedestal is not restricted to any one position, and the spindle upon which this valve is attached, and and is driven by asmall supplementagy crank from 


PLATE XI. 


GENERAL ELEVATION. 


Scale, % Inch to I Foot. 
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the eccentric, fly-wheel, and driving pulley are, by means of an adjustable rod—figs. 17 and 18, it, as shown by fig. 1. Plate XI. Instead of the 
fixed u the main shaft in the manner. Plate XII.—a connection is made with the gover- bevel wheels used in the engine first described, a 

The throttle valve, figs. 11 and 12, Plate VIII, nor, so that its movement opens or closes the wormand wheel are employed in this instance, 
and figs, 6, 7 and 8, Plate IX., is of a somewhat throttle valve; and by thus controlling the supply and their proportiams are determmed by the ratios 
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between the unchanging speed of the governor, 
and that of the engine. 
to make 120 revolutions per minute, and by calcul- 
ations to be hereafter explained, the governor is 
found to be in a state of equilibrium when the 


balls are down, at a speed of 39 revolutions ; but it | 


requires a speed of 45.6 revolutions per minute to 
raise them to the highest position, In order, 
therefore, that the speed of 120 revolutions per 
minute shall never, under any circumstances, be 
exceeded, the ratios of the worm and wheel must 
have to each other the proportions of 45.6 to 120, 
or 1 to 2.6. With worm wheels of such pro- 
portions, the balls begin to rise when the engine 
makes 102 revolutions per minute, and will be 
found at the extremity of their range when the 
full speed of 120 revolutions per minute has been 
reached, 
Figures 1 and two show the governor complete, 
and 
XII., are fully explanatory of all details in its con- 
struction, 

On Plate X1., figs. 3, 4 and 5, are three views of 


the crank pedestal, inclined for the purpose of | 


receiving the horizontal pressures due to the action 
of steam in the cylinder. The back pedestal, figs. 
6 and 7, is shown in plan and side elevation, and 
in design is somewhat similar to figs. 9 and 10, 
Plate ILL. 

A general view of this engine is complete in side 
elevation as given in Plate XIII. The position of 
various details can be readily traced, and the 
foundation is also shown. The foundation consists 
of eight rows of bricks, which should be laid with 
Portland cement, instead of ordinary mortar, the 


holes for foundation bolts being prepared as the | 


bricklaying progresses. At the top a substantial 
stone is placed, and the whole engine is thus bolted 
securely down by four long bolts passing through 


the cast-iron bed plate, and through the entire | 


foundation. There are also hand holes provided 
for inserting the cottars, which are generally em- 
ployed to form an artificial head for the lower end 
of these bolts. 


THE NEWARK WATER-WORKS. 


(Continued from page 286. )* 


SUPPLY FROM WELLS. | 


Early in 1879. the attention of the Aqueduct 
Board was called to ‘driven wells,” as i 
a possible means of furnishing a supply of 
pure water. The land on the west bank of 
the Passaic River at Belleville, near the present 
sumping station, is nearly level for several hundred 
beet from the river. The ground was known to be 
a porous gravel and saturated with water. It was 
considered by Mr. A. Q. Keasbey of Newark. the 
counsel for the proprietors of *‘ Green’s driven well” 
patents that an inexhaustible supply of sufficient 
quantity, and good quality could be drawn from 
this gravel. At his request, permission was grart- 
ed to his clients to make at their own expense a 
trial of the water-supplying capacity of this ground. 
Ten tube wells of two inches diameter were driven 
to a depth of forty feet, on a line parallel to and 
two hundred feet distant from the river. The end 
well of the line was about twenty-five feet from 
the “ filter basin,” and the wells were twenty feet 
apart. The tubes were connected directly with a 
six-inch pipe to which was attached asteam pump. 
Pumping was begun on Feb. 17, 1879, and con- 
tinued almost without intermission for three 
months. The pump was run at such speed as to 
give a uniform discharge of about 650,000 gallons 
ver day. 
contrekal the proprietors of the wells, and no 
observations were made of its effect on the ground 
water by the Aqueduct Board. Some fragmentary 


notes were taking during the second month of the | 


pumping, by the proprietors and embodied in a 
document, presented to the Board in April urging 
the adoption of the system. A reduction and 
analysis of such of these observations as are of any 
use show that the ground water at a point on the 
line of the wells and near the basin, fluctuated with 
the tide in the river, the rise and fall being about 
one-third of that of the tide, the mean height being 
at first about one foot below mean tide level, and 
as nearly as could be judged falling at about the 
rate of one inch per week. The project fora supply 
by this method was broached when the investiga- 


tion of Messrs. Croes & Howell, were nearly com- | « Tf the pit is sunk below the dry-weather sur- 


pleted and they had no ag treed to make the 
fullexperiments needed to determine its exact value. | 
\s regarded the general principles involved and 

the probabilities of obtaining a large supply in the 

manner proposed, they were able to judge to some 

extent, and the subject was considered in some 

detail in their report of March 8, from which the 

following quotation is made : 

“If a supply such as this can be maintained, 
~* On page 284, 13th line from bottom of Second ‘column, 
the omission of the decimal point made the loss of water in 
the Languedoc Canal 50 cubic feet, instead of one-half a cubic | 
foot per second per mile, as it should have been. 


This engine is intended | 


the various figures, from 1 to 16, on Plate) 


This pumping was entirely under the | 
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increase to the present and pros- 
pective demand, it is worthy of further examina- 
tion. It is necessary, therefore, to inquire into the | 
source of this supply, and the probability of its con- 
tinuance. 
“The water furnished by these wells is the) 
‘ground water’ from the area lying on the west 
bank of the Passaic, that is, itis that portion of the 
water which, having fallen on the surface in the 
re of rain or snow, has neither run off directly | 
to the streams, nor been absorbed by vegetation 
nor evaporated. It has sunk into the ground, and 
finding a porous stratum is held there in the in- | 
terstices of the sand and gravel. The whole slope | 
is composed of ‘boulder drift,’ which is well | 
adapted for holding water. In fact, in its present | 
condition it is only to be compared to a e or 
pond which has n filled up with gravel and | 
|sand. The bottom of this pond is the bed rock or 

some similarly impervious stratum. For pu 
of illustration, suppose this pond to have been | 
originally dammed up at the outlet by a dike ex- 
tending from Kearney to the Belleville Reservoir, 
and then to have been partly filled with gravel up 
to the present surface of the ground. Suppose 
then the dike to have been removed and the pond 
j}emptied. The water below the surface of the 
| gravel would not flow out as rapidly as the rest. | 
The friction of the gravel would impede its flow | 
| until finally its surface would be on a slope, the | 
| foot of which would be at the level of the water | 
| in the river, and the elevation at any given = 
| further distant from the river, such that the force | 
g influence of the gravel | 


and is capable of 





| of gravity and the retardin 
| were exactly equal. 


the upper strata of the ground would sink until it 
| came to the surface of this slope. The additional | 
| pressure thus created would produce a flow of a/| 
| quantity of water just equal to that added, until | 
| the equilibrium was again established. This pro- 
cess would go on continually. 
‘*The ees water would always be in| 
motion towa 
| being greater or less at different seasons of the 
| year, according as the amount of percolating water 


| characteristics, we appli 


| 
‘The water from the rain-fall which percolated | P® 


the foot of the slope, the velocity |, 





varied. 

‘In a dry season, the surface of the slope, which 
is called the * water table,’ would lower until it 
approached more nearly to the line of no flow. In 


ording wet seasons, when the percolating water was in 


‘larger quantity, the surface of the water table 
| would rise nearer the surface of the und, and 
its slope would be greater, but in all cases the 
| moving water would be derived from the surface 
| only, and would be dependent upon the rain-fall. 

‘*Its motion would not necessarily be uniform 
throughout. Differences in the permeability of 
the strata through which it flowed would cause 
variations in the rate of flow. There might be 
| veins of water (owing to greater porosity of strata), 
and at depressions of the ground where the plane 
of the water table came above the surface, there 
would be springs and flowing streams. But the 
general flow would be constant, and the slope 
would vary only between narrow limits. 

‘** The upper limit of this slope or water table, 
that which is most remote from the axis or lowest 
portion of the valley, is the divide or crest between 
| the Passaic Valley and the next valley tothe west- 

ward. Beyond that, the water table slopes in the 
opposite direction, and no surface water, and no 
ground water will flow to the Passaic. unless the 
|second valley itself lies above the plane of the 
| water table, and the whole divide be of 
material. Ordinarily it is found that an im- 
pervious stratum in the divide separates the ‘ water 
tables’ of two adjacent ‘water sheds.’ The ex- 
| ceptions occur mostly in lime-stone regions where 
the rock is faulty and fissured; rarely in districts 
| where the bed rock is gneiss, granite, trap or sand- 
| stone, 

| ** Now, if at any point on the slope, whether at 
| the bottom near the stream, or further up on the 
| hill-sides, a trench or pit be dug at such a depth as 
/to be at the dry weather elevation of the water 
table, it will collect the flowing water. The 
quantity collected will vary with the character of 
| the season, but there will always be available the 
quantity which percolates the upper strata of the 
ground over so much of the area as is tributary to 
the trench or pit, and no more. 





face of the water table, and the water which flows | 


into it is removed as fast as it comes, the surface 
of the water table will be lowered. 


| 
** The lowering will be gradual, as _ it was at the | 


first formation of the’ water table. 
be rapid at first, as the slo 
is steeper, and will grad 


The yield will 


y diminish until a new | 


of the flowing water | 
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‘If the pit we suppose to be made is five or six 
feet in diameter it is called a well.” 

“Tf it isseveral hundred feet long it is called a 

natural filtering gallery.’ 

‘* If it has an iron tube forced into the earth it is 
called a ‘ driven well.’ 

‘The effect is the same in every case, and the 
only difference is in the amount of water that can 
be drawn. 

‘*To determine the value of asupply drawn from 
the ground water, it is necessary, therefore, to 
know what the area of the tributary water shed is, 
and what the slope of the water table is. These 
points cannot in general be exactly determined, ex- 
cept by long continued: observations. 

‘* A knowledge of the geological and topographi- 


;cal structure of the water shed go far toward 


enabling a fair estimate to be made. 

“For information 1 ing the geological 
to Prof. Geo. H. Cook, 
the State Geologist of New Jersey, who furnished 
us with the following : 

‘* “ MEMORANDUM CONCERNING THE GEOLOGY OF THE 
PASSAIC VALLEY AT BELLEVILLE. 


““* The geological structure of the country be- 
tween the Passaic River at Belleville and the same 
river on one of its upper reaches just west of Cald- 
well is very simple. 

‘**The rocks all belong to the Triassic Age, or 
what is frequently called the New Red Sandstone 
formation. Only two kinds of stone are to be 
found init. One of them is the reddish-colored 
stone which is most common, and which 
in some strata is coarse and filled with 
bbles, in others is a fine-grained sandstone, and 
in still others is a soft and almost gritless shale; the 
other is the hard, bluish or grayish trap-rock, 
which forms the crest and northwest slopes of the 
mountains between Montclair and Caldwell. 

‘* «The red sandstones and shales are the older of 
these tw. rocks, and they appear to have been de- 
posited in regular strata and s by the action of 
water. These strata are now all found inclining or 
dipping downward toward the northwest, at 
angles varying from eight to fifteen degrees be- 
low the horizon. They do not appear to have been 
folded or curved to any considerable extent since 
their original deposition. In fact, the strata are so 

and uniform in their parallelism and dip 

that it is still a question among geologists whether 

they were —— deposited in this inclined 

tion, or were at first horizontal, and have since 

nc by a gradual and uniform elevation 

of their southeastern border and a depression of 
the side toward the northwest. 

‘* «The position of the rock is remarkably uniform 
throughout the whole belt, which crosses the State 
in a northeast and southwest direction, all the way 
from the Hudson to the Delaware. 

*** The trap-rock is of more recent origin, and ap- 
— to have come from beneath the surface in a 

uid (probably in a melted) state, and to have 
fenced for itself a passage between the strata of 
sandstone until it reached the surface, and after- 
ward to have hardened into rock, both at its out- 
crop and all the way down in its course toward 
the place of its origin. 

‘**That the trap-rock came up in this way is 
proved by finding it in some places breaking across 
the strata of red sandstone and shale. 

‘** Since these Triassic rocks have been exposed to 
the air, water and changes of seasons, they have 
been worn away, in the case of the softer shales, to 
anamount nearly equal to the present height of 
the trap ridges shove tide-water. The harder strata 
of sandstone have been worn away much less, and 
the trap-rock but very little. 

““*The present irregularities of the surface in 
mountains and ridges which run ina northeast and 
southwest direction, following the direction of the 
outcrop of the strata, are produced by this more 
rapid wear or denudation of the softer rocks. 

*** The surface has been somewhat modified at a 
more recent period by glacial action. By this 
action the surface has n still further worn 
away, and the material which has been torn off 
from the rocks has been ground by the ice into 
mud, sand, gravel and boulders, and deposited in 
hillocks, or short ridges, or has partially filled the 
valleys. 

***The appearance of this loose material, or 
boulder drift, can be well seen in many of the deep 
street and railroad cuttings in the vicinity of New- 
ark, and that it is of inconsiderable thickness 
over the rock is probable from the fact that the 
Passaic River, which above and below Belleville is 
most likely in the deepest part of the rock valley, 
runs over the solid rock, both at North Belleville 
and nearly opposite Woodside, where some of the 
harder strata of sandstone cross the bed of the 


water table is established, parallel to the first, and: stream. 


as much lower than the original as the trench is | 
dug. After that, the flow from the tribu area | 
will be the same as before the water e was 
lowered, or nearly so, 


‘*** In regard to the #ater-bearing quality of this 
formation it may be safely said that there are no 
rock ins in which bodies of water can be 
held and drawn from by artesian wells, and the rock 
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is not traversed by any large faults or open joints 
running from northwest to southeast across the 
strata, so as to furnish easy passage for water from 
one side of the ridges, or any part of the forma- 
tion, to the other. 

‘*** There will, of course, be some basins in the 
valleys filled with sand and gravel which will 
supply some water, but they are limited in extent, 
and could not be depended on for the permanent 
supply of any considerable quantity of water.’ 

“The facts stated in this memorandum establish | 
three points: 

‘ist. The area contributing its ground-water to 
wells or galleries at Belleville is limited on the 
north by the rock-dam which crosses the Passaic 
at North Belleville, on the south by the similar 
rock-dam near Woodside, on the east by the high 
lands on that side of the river, and on the west | 
by the divide between the Passaic and Third | 
River Valleys. 

**2d. There is not the slightest reasonable prob- | 
ability that any water from outside of these limits | 
can reach wells sunk to any depth, except alone | 
the water which flows in the river. 

‘* 3d. Similar limiting conditions exist in every | 
one of the small valleys composing the eastern | 
slope of the Watchung Mountain from Paterson | 
to Elizabeth. 


| 


‘The fact that at no time has the water in the | crease it last week to $1, 


tube-wells driven forty feet risen within several 
feet of the surface shows conclusively that the 
source of this water is not in any distant more 
elevated district. 

**The area comprised within the limits above- 
named is about two square miles, The average 
depth of the earth upon the rock is about twenty- 
five feet, as nearly as can be ascertained from 
examination of wells and other cuttings. 

‘*The average depth from the surface of the 
ground to the water in ten open wells examined by 
us, at different points within the drainage area, is 


eighteen feet, so that the water-bearing stratum | 


does not average more than seven feet in thickness, 
being about thirty feet close to the river, but not 
more than one or two feet on the hill-sides., 

‘*The utmost amount of water that this stratum 
can hold is thirty per cent. of its bulk, amounting 
to 878,169,600 gallons. 

‘** The average daily supply to Newark in 1878 
was 7,280,550 gallons, so that if it had been i- 
ble by any means to draw out the whole of the 
water stored under-ground in the Belleville water 
shed it would have bees exhausted in 120 days, 
after which time the supply would have to be pro- 
vided from the water which soaked into the ground 
from the rain-fall. 

“The amount of water which annually per- 
colates the surface and reaches the ground water is 
estimated, from some English experiments in a 


sandstone region, to be eight inches in depth on | 


the water shed. 

‘In the fourth report of the Committee on 
Underground Waters of the British Association it 
is reckoned as probable that in the New Red Sand- 
stone formation from ten to fifteen inches annual- 
ly may be gathered from the underground water. 

he greater evaporation in this climate makes it 
improbable that so great a quantity can be col- 
lected here; but even assuming twelve inches as 
the yield, the average annual amount collectible 


from the Belleville area cannot exceed fifty-six | 


million cubic feet per annum, or 1,140,000 gallons 

r day. 

“To collect even this quantity every drop of 
water flowing down the slope would have to be 
intercepted. 

‘This quantity, moreover, is estimated as the 
average yield of u series of years, and the same 
principle applies to the one it from it as to that 
from a surface supply. The well-known varia- 
tions in the depth of water in wells show that the 
annual yield is not constant. For permanent sup- 
ply, not more than six inches, or 570,000 gallons 

r day, could be depended upon, or 285,000 
ons per square mile; and even this quantity will 
not be available regularly, but will be subject to 
fluctuations, such as occur in the flow of every 
stream, owing to unequal distribution of the rain- 
fall throughout the year. 

‘* By placing the gathering galleries, or wells, 
close to the river, a greater quantity of water can 
probably be collected. The amount of this is de- 
termined by the velocity with which the water will 
flow through the intervening gravel. From some 
experiments made by Mr. J. 
Mass., on a porous gravel, this velocity does’ not 
seem to exceed two feet per hour, under six feet 
head. 

** Very little dependence can be placed on a sup- 
ply from the river in this way. e tendency of 
an increase of velocity in the water drawn from 
the river through gravel is not to make a 
for more water, but to obstruct that which al y 
exists, for, as Prof. Nichols says, ‘the icles 
of silt deposited in the bed of the river choke the 
passage between the grains of sand and gravel, and 


e 





. Shedd, at Newton, | 
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become, as it were, wedged in. Pressure from the 
outside tends to make the mass more compact and 
less pervious.’ 

(TO BE CONTINUED.) 
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& We solicit and are atways pleased to publish in these 
cotumns any items of interest that may be furnished us 


GAS AND WATER. 


The Chicago Fire Department pay-rolls for Septenber 
foot up $26,576.03. 


The lowest water in the Susquehanna River since 1803 
has been reached this week. 


The town of Prescott, Arizona Territory, has adopted 
the Holly system of water-works with modifications. 


It is stated that the cost of water for running a steam- 
engine in New York city is at the present time about 
two-thirds the cost of fuel. 


The City Council of Mankato, Minn., on Thursday 
last accepted the completed portionof the water-works 
being built for that city by Messrs. McRitchie & 
Nicholls, of Chicago. 


The salary of Su 


rintendent of the Minneapolis 
water-works is $1, 


r annum. A motion to in- 
was lost by a tie vote. W. 
H. Johnson is the present incumbent. 


The Vergennes Machine Company, of Vergennes, Vt., 
was sold out at public auction on the 29th of Septem- 
| ber, under execution for debts. The purchaser of the 
| machinery, etc., is J. D. Kingsland, of Burlington, Vt. 


The water-works election held at Mar‘insville, Ind., 
last Monday, resulted in forty-two majority in favor of 
water. The proposed enterprise, according to estimates | 
made by the hydraulic engineer, will cost a little over 
$12,000. 


During the 


Ee month not more than one inch of rain 
| has fallen on Staten Island, and, as a consequence, the 
crops are suffering and the roads are almost impassable 
from dust. The wells and cisterns in many places are 
almost dry. 


The Lowry engine at the Allegheny water-works was | 
compelled to stop no less than eight times on the 7th, on | 
account of the pit being pum dry. It has been sug- | 

that a temporary , made of barges, be con- 
structed just below the water-pipe in the river. 





lions of ms daily. e daily consumption when 
there is a supply is fifteen millions of gallons. Alle- 


sary fluid. 


The question of a system of water-works for domestic 
and fire suitable for the t and prospec- 
| tive n of Joliet, Il'., is being agitated there. A peti- 
tion is being circulated among tax-payers asking the 
City Council to adopt the necessary measures for 
ing the works, which, it is estimrated, will cost $50,000. 


Sr. AtBans, Vt., Oct. 7.—The Water Superintendent 
blishes a card stating that the water in the reservoir 
| is lower than ever before, and that a water famine is 
| imminent, unless great economy is exercised or aoe 

|rains occur. All waste or unnecessary use is prohibited, 





The river at Pittsburgh is so low tbat the amount of | 
water delivered to the people is reduced nearly five mil- | 


gheny City is also suffering fronra scarcity of the neces | 


ild- | 
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manner’ of construction -reduce the coal to coke, and 


then feed the fires with it freed from carbon and other 


objectionable properties. By this new process the fur 

naces become smokeless, a boon that will be appreciated 
by the public generally, and especially by those who 
live in the near neighborhood of the steam-generating 
house. Each furnace, one to each boiler, has a capacit 

to reduce half a ton at once to pure coke. The smoke 
stack is eighty feet hich, with walls from sixteen in 

ches to two feet thick, and a four-foot flue separated 
from the walls by an air-space. It is a compact piece 
of masonry. Ten thousand feet of mains are laid already, 
and about three thousand more feet will be laid 
before winter closes in. In addition to this, lat 
erals have been placed, makirig connections with thirty 
consumers, and about as many more will be put in 
connection this season. Considering the short time that 
has elapsed since the work was begun, the managers of 
this enterprise have fairly entitled themselves to the 
palm for push. Mr. Massey, who seems to be the driv 
ing spirit of the construction, expects to have every 

thing in readiness to steam up between the 1L0th and 
15th of October.— Dubuque Herald. 


STREETS, DRAINAGE, ETC. 


The South Park Board, Chicago, has authorized the 
asphalt contractors to lay half a block each with their 
patent pavement, at no expense to the Board. 


Memphis seems to be determined to go to destruction. 
In the ia of all the ravages of yellow fever last year 
and this, there is still the strongest kind of oppositiou 
to the building of sewers, because of the tax it would be 
necessary to levy.—Chicago Evening Journal 


NASHVILLE, Tenn., Oct. 8, 1879.—At the quarterly 
meeting of the State Board of Health, a letter was or 
dered to be sent to the Governor, asking him to inaugu 
rate such measures as would provide means by which 
to reclaim Memphis by some well-devised means of sani 
tation. A resolution was adopted asking the codpera 
tion of the National Board of Health, in making a thor 
ough and complete sanitary survey of Memphis at as 
early a day as possible after the close of the present 
epidemic, with a view of indicating what conditions 
exist favorable to the production and spread of yellow 
fever, and what measures should be adopted for their 
removal, with methods of their accomplishment and an 
estimate of the cost of the same. The following resolu 
tion was also adopted: 

That this board hereby tenders its smcere thanks to 
the National Board of Health for the cordial and cour- 
teous manner in which it has aided us by its moral sup 

ort, its wise counsel and liberal pecuniary assistance 

Vithout these the State Board would have been nower- 
less to discharge the difficult duties which devolved 
upon it. 


BRIDGES. 


An iron bridge, to cost $3,000, is to built over the 
canal at Kedzie avenue, Chicago. 


The Cleveland (O.) Bridge & Car Works are very 
| busy, and employ a full force of men on orders. 


| The Wrought Iron Bridge Co., at Canton, O., has re- 
cently taken a number of contracts for highway bridges, 
| some of considerable size. 


The Keystone Bridge Co., at Pittsburgh, is very busy 
finishing up its Cincinnati Southern bridge contracts, 
besides other work it has on hand. 


The Edge Moor Iron Co., of Wilmington, Del., bas 
taken a contract to build a new market house of iron at 
Georgetown (Demerara), British Guiana, $132,855 being 
| the contract price. 





| and a rigid surveillance will be instituted to enforce this 
of the People’s Gas-Light Company, of 


| order. 
| 
The pi 

| Albany, y T. werethen the 7th, under the foreclos- 
| ure a or Coaett| Mr. William A. Young. 
| The rty was t essrs. John A. Livin n, 
|of New York, George A. Wolverton and G. L. Stead- 
| man, of Albany, for $17,800, though the mortgage was 
| for $17,000. new company will be formed. 


| 

| Dr. John H. Rauch, of the Illinois State Board of 
| Health, has been mes examination of the water 
| in the Illinois River, which supplies the 40,000 people of 
Peoria with that useful element, and finds that two 
| slaughter-houses and a number of extensive pig-pens 
| drain into the river less than one-fourth of a mile above 
the pipes that convey the fluid to the city water works. 


The Governor and Council have extended the time for 
completing the new water-works at the Concord (Mass.) 


| State Prison to the 15th of next month. Goodhue & | 
have the contract, | 


Birn ie, of Springfield, 
| which was to have 
|ent month. The dela 
| the great demand an 
| the present time. 


| One of the wells in the Pennsylvania getrsionse region 
| produces refined illuminating oil ready for the lamp, and 
of excellent quality. In Turnbull county, Ohio, a vein 


Mass., 
n completed the 15th of the pres- 

has been caused on account of 
limited supply of water-pipe at 


| 


|unknown in the business. It is lubricatin 
finest eel; just as itcomes from the , and sells 
| readily at $16 per barrel. The well yields five barrels 
per Or Two thousand acres in the vicinity have been 
y speculators at enormous prices. 


The fourth and, for the present, the last boiler has 
| been put into the Holly establishment on Lowa street. 
' They are monsters in size, being five feet in diameter by 
sixteen feet in length, each having a capacity to gene- 
|rate heat enough every twenty-four hours to warm a 
8 equal to one and one quarter million cubic feet. 

little arithmetic will show the enormous capacit 
| the four. 
| beds 


| 


oil of the 


} 


They are now being furnished with their 
and fire-places. The furnaces are made by Thomas 
Murphy, of aie and are his own patent. 
They work ly, and by ingenious 





of petroleum has been struck of a character heretofore | 


of | 





There is great perturbation in Winnipeg on the Red 
| River bridge question, doubts arising as to whether the 
| bonus of ,000 voted by the city of Winnipeg can 
| be legally applied, according to terms, by law. 


| The bridge over the Red River, comprising 1 draw 

n 312 feet long, 1 fixed span 296 feet long, and ten 
xed spans, euch 90 feet long, on the line of the St. L., 
|L, M. & S. R. R., has been awarded to the Kellogg 
| Bridge Co., of Buffalo, N. Y. 


The bridge over the Rhine at Wesel, comprises 107 
| arches or openings. Of these there are four in the cen- 
| tre of the stream 313 feet wide, the less considerable in 
cluding 35 of 60 feet each, six of 61 feet, 14 of 40 feet, 

18 of 12 feet, 10 of 20 feet, and 20 of 30 feet. The total 
| length of the bridge or viaduct, including the part on 
| piles, is, therefore, 6,220 feet, or 1,952 meters. 


The Baltimore Bridge Co. is building an iron bridge 
over the Mississippi for the Chicago, Milwaukee & St. 
Paul, on its new short line between Minneapolis & St. 
‘aul. The bridge will be 134 ft. above low-water mark, 
and will have one span of 340 ft.; two of 270 ft. each; 
|rour of 60 ft. each, and one of 40 ft. It will be car- 
| ried on iron piers resting on masonry foundations. 


At the last monthly meeting of the Board of Trustees 
of the East River Bridge, President Murphy said the 
| bridge could be finished for traveling purposes within 
| eighteen months, if the trustees experienced no delay in 
| obtaining the necessary money. he sum of #1,700,- 
| 000 additional to the money at present available would 
be required to complete the work. At the conclusion 
of the discussion the Board adopted the com 
mittee’s recommendations. The treasurer's report 
set forth that the receipts during the month of 
September amounted to #03,972.01. and the expendi 
‘tures to $95,649.06. Total receipts, $11,073,4850.63 ; 
total expenditures, $10,860,570.48 ; cash on hand, 
$213,280.15: liabilities, $119,192.83. A motion to 
pay a bill of #600 to Mr. Albert F. Hill for services as 
expert in the recent investigation of charges made 
inst the bridge engineers was lost, the bill being 
| chavartertond by Mr. Kingsley as “ outrageous,” aad 
Mr. Hill's services being uncalled for at all. 
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RAILROADS. 

The by-law 

& Ottawa Railway was carried in Ottawa City, on the 
7th inst., by a majority of 536. 


General J. W. Sprague. General Superintendent of 
the Northern Pacific, says that the road will be com- 
pleted four years from this fall, 


Twenty-five million dollars a mile is the cost of con- 
struction of an extension of the District railway of Lon- 
don, which is to be undertaken at once. 


The Railway Commissioners of Missouri report that 
270 miles of iron were laid in that State during the past 
year, making in all 8,475 miles in operation. 


The increase in the market value of the bonds of thirty- 
two railroads within the past year ates, it is esti- 
mated, about 195,000,000, in each of these cases the in- 
crease being over a million dollars, and in one case ris- 
ing to over $25,000,000, 

The present condition of the Canada Pacific railway as 
to construction and tenders is as follows: Pembina 
branch, 85 miles; Fort William to Red River, 410 miles; 
west of Red River, 100 miles; total finished or building, 
595 miles. Add Yale and Kam loops, 127 miles. Grand 
total, 722. 

Travel on Mt. Washington Railroad closed on the 7th 
for the season, the — Eagle being run to the sum- 
mit for the purpose of emptying the water-tanks. Mr. 


Aiken, manager, states that the season has been very | 


satisfactory, and in no year since the construction of the 
road has the track been left in as good condition as now. 
Weather warm but smoky; highest wind, 54 miles; 
highest and lowest thermometer, 52 and 44 respectively. 


The Canada Central Railway, running from Brock- 
ville, Ont., a town on the St. Tapentiaieses tives to Pem- 
broke, on the Ottawa River, with branches to Ottawa 
City and Perth, has been sold to Messrs, Worthington & 
McIntyre, of Montreal. Mr. Wm. Cassels, of Montreal, is 
the new President. The road has heretofore been owned 
mainly and operated by Messrs. Bolckow, Vaughan & 


Co., of England, who furnished the rails. The present 
narrow guage is to be changed at an early day to the 
standard guage. 


The Canadian government advertised on the 6th for | 


tenders for the construction of 127 miles of railway from 
Yole to Kamoloops, in British Columbia, to be received 
up to the 17th of November. This settles the question 
as to the terminus of the Canada Pacific Railway and 
the route, so far as British Columbia is concerned. The 
section for which tenders are called is part of the Bur- 
rard Inlet route. 
ago, but, pending the results of further explorations in 
the Peace and Pine River region to the north, nothing 
was done. 

The Sioux City & St. Paul is building a branch 
from near Mankato, in Minnesota, via Blue Earth to 
Fort Dodge. The Minneapolis 
building a branch from Albert Lea via Forest City and 
Britt to Fort Dodge, where connection will be made 
with the Des Moines & Fort Dodge road, thus givin 
city two short and direct roads to St. Paul and Minne- 
appolis. The latter wil) be completed this year, which, 


with the Chicago, Milwaukee & St. Paul next year, will | 


put the capital of Iowa in good shape for railroad facili- 
ties. It will only lack Jay Gould’s Wabash combination 
t» complete the connection with all trunk-lines in the 


West.—Des Moines (Ia,) Correspondence of the Chicago | 


Journal. 


The elevation above the level of the sea of some of the 
chief railways of the world is as follows : The Apennine 
line at its highest point is 617 meters above the sea- 
level; the Black Forest line, 850 meters; the Semmer- 
ing, 890; and the railway over the Caucasus, 975 me- 
ters. The tunnel of the St. Gothard line attains an 
elevation of 1,154 meters; the Bremner line, 1,867, and 
the Mont Cenis line, 1,838. In America, the highest 
lines are’the North Pacific, which at its most elevated 
point is 1,652 meters above the level of the ocean; the 
Central Pacific, 2,140, and the Union Pacific, 2,518 me- 
ters. The highest point of the railway over the Andes 
is 4,761 meters above the sea-level. 


Since May last, the Southern Minnesota railroad has 
graded, ready for the iron, one hundred miles of track ; 
ithas employed fifteen hundred men ; has purchased 
7,600 tons of iron, of which 600 tons were bought in 
England ; has laid fifty miles of track this season, and 
by the close of fall will have increased it to ninety- 
five; and, could the iron have been secured, 
would have graded and laid forty miles more—or 135 
miles altogether during the year. It has, also durin 
this period, construnted the longest and highest railroac 
trestle bridge in the State, bridging the Des Moines 
River—the same being 1,420 feet in length and having 
an average height of sixty-five feet, with a combina- 
tion span 100 feet in length in the middle. All this has 


been done under the direction of its energetic superin- | 


tendent, Mr: John M. Egan, who has pushed the work 
with unflagging zeal from the opening of spring until 
the present. i 


The newly-invented freight car, known as the Prosser 
car, threatens to disturb the freight question. This car 
is made of steel or iron, in the shape of a cylinder, with 
flanged wheel-tires, extending round the circumference 
like hoops on a barrel. The load rests almost entirely on 
the rail, and the weight of the frame-work only rests on 
the axle. It is as if a bar were put through a hogshead 
of tobacco and traces attached to the extremity of the 
axle, the circumference of the raed forming its own 
whee}. It isclaimed to have been demonstrated by actual 
trial that a speed of four miles per hour, and the cen- 
trifugal force caused thereby will hold the grain firmly 
without inter-motion to the inside surface of the cylinder, 
and, if the car be not full, there will be in the center sur- 
rounding the axle a cylinderical body of air. The frame 
work holding these two cylinders together weighs only 
three tons instead of ten tons, the ordinary weight of a 





ranting $200,000 in aid of the Toronto | 


It was ready for tenders some months | 


& St. Louis is also | 


the | 
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l | eR 
common car, while it takes up only one-half the room on | taking advantage of the present low water and good 
the track. Sate weather, and the work is progressing rapidly. main 

Sr. Lovts, Oct. 5.—Judge Baker, Vice-President of feature of the present undertaking is an endeavor to 


’ « 
| the St. Louis & San Francisco Railroad, foreshaduws a pone tomath "wad ‘the bed = ca ee 
— = ae oa from V ae being quarried to the size of dam or section, which, in 
a naan ed Pa pe “en rn terminus, 12 case of high water or a rise, is to be lowered into the 


iti tion, thus forming a gap or gate on a level with 
tant. The proposition is to have the central division | f). ted 
‘of the Atlantic & Pacific Railroad, extending | the bed of the river, enabling the ts to ascend or 


weet trom Vinita, said “under, 9, rede ot ee ee 

who of course, become the pu and | MISCELLANEOUS. 

wetcuindeh tt tiheigsamanats | ee ee 
| Nothing now remains to be done to the Cologne Cathe- 
dral but to place the massive {stone caps of the two 


the Atlantic & Pacific road and the St. Louis & San 
arrangement is made with the Atlantic Pacific bond- | 
a ot great towers and to fix the huge crosses t surmount 
w 


holders—and the judge says most of them have already | 
sanctioned the scheme—-men will be at work on the ex- 
tension within three months. The is to connect | work. 


with the California Southern, which already has 800 | 7 
— track, and thus form another transcontinental | conibeke tas tet renee Guat anaes 
me. | and New York, to get some iron to be used in the build- 

ORGANIZATION OF THE NORTHERN PacrFic RarLaoap, | ing, and reports that all the mills are overcrowded with 
—Directors : Frederick Billings, Vermont; Johnston | work. 


Livingston, New York ; Joseph Dilworth, Pittsburgh; The first stone of Cologne Cathedral was laid on Au 

‘ T ook ; ° ¥ | 4 &. 
C. B. Wright, Philadelphia ; B. P. Cheney, Boston; | 14 1948. The 631st year of its building was completed 
Hugh McCulloch, New York; Joseph D. Potts, Phila-| on'the 15th of last month, and it is h that its next 


delpbia; J. Frailey Smith, Puiladelphia; J. M. Denison, 
timore; Alexander Mitchell, Milwaukeo: J.C. Ains- | umiversary will really see the finishing of the great 


worth, Oregon; Walton Fe mn, New York; James 

B. Williams, New York. President, Frederick Bil-| On the completion of Manchester's (N. H.) new Ar- 
lings ; Secretary, Samuel Wilkeson; Treasurer, | mory mill, there will be over 10,500 employés at the 
Robert Lenox Belknap, General Counsel, George Gray ; | different co tions. It is estimated that from 5,000 
| H. E. Sargent, St. Paul, General Manager Eastern Divi- | to 10,000 wil) soon be added to the present population 


sion; James B. Power, St. Paul, Land Commissioner, | of more than 30,000. 


Eastern Land Department; J. W. 8 e, New Taco- | 
ma, Pe General Superintendent Paci ic Division, and The a “my = vil ee —_ sik 
in charge of Western Land Department. General office, oe the aan. 10,000 tons of — a aon. 


23 Fifth avenue, New York. 
, red are and 500 tons k : 
The railroad business in this city is booming. If you ae tolne ee tater ga 


| will take a map of the State, I will tell you where the 

Chicago, Milwaukee & St. Paul road will run from this; The year 1880 will be remarkable for the very rare 
|city to Marion, in Linn County, as now surveyed, | occurrence of five Sundays in the month of February, 
an impossibility more than three times in the course of 


From the city east, along the Chicago & Rock Island to | ? 
Four-Mile Creek, thence up that creek on the east bank |@ century. This will not again be the case until 1920, 
again in 1947, after that not until 1976. 


to the southeast quarter of section 16, in Delaware 
Township; thence northeast to Douglas Township line,| 4 machine for sawing iron nuts has been invented in 
| Springfield, Mass. The two saws used are of soft steel, 
and 


on section 35, thence on the quarter section line, 
east of sections 35, 26, 14, 11 and 2, to Elk- make 8,000 revolutions a minute, the periphery 
| traveling ane 


_—_ township ; thence nasipondt. to “er River, in 
Yashington township, on the east line of the village of | 
Ottawa, crossing the Skunk ; thence diagonally thro bt on 

Washington township to Peoria City, crossing Polk y: 

At Lafayette College the department of rhetoric and 
belles-lettres has been improved, and steam en rin 
and naval and mili architecture have been add 
to the branches t in the college. Lieutenant 


Francisco are already provided, and if the contemplated | 
hole. But this is all very difficult and dangerous 


| 
| 


four miles per minute. The machine 
nuts, averaging 4,000 in number, in a 


County tine on the east line of Peoria City ; thence 
northeast diagonally through Collins township, in Strong 
County, te Eden township, in Marshall County, cross- 
ing Clear Creek, and up one of its ravines to Edenville ; 





thence northeast, across the corner of Logan township | Wo , of the United States Navy, has been de- 
|to the centre of oe township ; thence | tailed to take charge of these studies. bardee Hall is 
Geant . aan, arom wosenele town it | being rebuilt. 

will probably go to Toledo; thence northeast | Ww : 

to the first township line, and follow that line | ASHINGTON, Oct. 5.—It is stated at the Patent Office 
| direct to Marion. The whole route is of easy that an order has been made to take testimony in the 


interference case ‘of Jacob Rese, of Pittsbu: Pa., 
inst Mr. Thomas, of England, for priority of inven- 

on in the of -iron d 

its conversion into steel. No date has, however, yet 

been fixed for the hearing of the interference. 


Professor Emerson Reynolds, of Dublin, has discovered 

a new explosive, com of two substances, which 
can be kept apart wi t risk, and can be mixed as re- 
| quired, to form a Mestieg spun. The powder is a mix- 
| ture of seventy-five parts of chlorate of potassium with 
twenty-five parts of ‘‘ sul ” a body discovered by 


oraniiatodes 
RIVERS AND HARBORS. é 
WASHINGTON, Oct. 3.—The United Steamer Tuscarora | Professor Reynolds, which can be obtained cheaply from 

| @ waste product of gas manufacture. 


| is expected to leave San Francisco in a day or two to | 

| Tesume her surveys on the Mexican and American | Inthe month of September just ended the Edgar 

| coaste. Thomson Steel Works converted 10,788 gross tons of 

| Aparty of United States engineers recently sounded | Bessemer steel ingots. In the same time they rolled 
7,557 tons of Bessemer steel rails and 1,460 tons of 
blooms and billets—a total finished product of 9,017 


grade, and through a fine section of country. The 
ple will vote a 5 per cent. tax along the whole line, An. | 
other line, via Mitchellville, Poweshiek and Jasper | 
counties, Independence and Baxter to Peoria City, is | 
also to be surveyed, and that giving the most aid will 
get it. If you were to believe Gen. Hedrick, of Ot- 
tumwa, this rord will not be built at all, but it will go 
via Sigourney to Ottumwa; but it will be built to Des 
Moines all the same. 





| Niagara River below the falls. The approach to the 
| falls in a small boat was made with great difficult 


Great jets of water were thrown out from the f tons. This is in every particular the best Bessemer steel 
|far into the stream, and the roar was  so| work yet reported from American works, so far as we 
| terete on no nee ons be heard. | know from any Bessemer steel works in the world. 
|The leadsman cast ine, which told off : 

/88 feet. This was quite near the shore. Passing = ere Bing, en ny gor 8th 7 
| down stream, the next cast of the lead told off 100 feet, | POMC™S “ Bye Recording oo 
| deopentur to 108 fect a6 the incliend call The av. | ludes to itas “ Edison's latest. eee eee 
Prete eegg ye. wes ; ee © 8V-| bie and useful instrument is the invention of M. 


\e depth to the Swift Drift, where the river sud- 
| denly becomes narrow, with a velocity too great to be 
| measured, was 153 feet. Just under the lower bri 

| the whirlpool rapids set in, and so violently are 

| water-works moved that they rise like ocean waves to 
| the height of 20 feet. Here the depth was computed to 
| be 210 feet. 


Edson, the President of the Edson Recording & Alarm 
Con Company, of this city, and has been before the 
public for the last eight years, having met with univer- 
sal favor wherever iavodened in hundreds of establish- 
ments, at home and abroad. 


THe New Sea Sicnau Copg.—The Daily vir 
1 
ocean 


—— — the ove grrecumente | have s 
lay fad 66 Tied | their acquiescence inthe new international code o 
Commercial : United States officers, under authority road 
and old appropriations, are at work — ex- eects un tae Steen cane, See, Gee, 
Y are Russia, the United States, Italy, Spain, Portugal, 
etherlands, Austro- 


“C. H. C.” writes from Louisville to the Cincinnati | 





| tending the dams at the head of the Falls. 


| also beautifying and improving the locks, new and old, | 
of the canal. e point between the new and old locks, | om, ee » tm new rules and Is 
facing the river, has been turned into a beauty spot; the will eee into use eve: where on Sept. 1, 1880 ig the 
ugly pile of broken stone and débris from the excava- | jean time, all candid for certificates of proficiency 
grass and fiowers planted, forming a_ beautiful | in carrying owe es ; 


| tions making the locks has been filled in with earth, and 

sloping lawn of m, as well as a comfortable’ The following twelve sites for the New York World's 
home for the officers ha the canal in charge, The fairof 1883 have been p : East River and Nine- 
old locks are being remodeled—two thrown into one— tieth street; Manhattan Square, Eighth avenue and Sev- 
which will give increased facilities to the boatmen, es- | enty-Seventh street; the Bide lands in Brooklyn 
| pecially coal boats and small craft in case of a rush or) adpaining troepest Park; the “long meadow” in 
‘emergency. At the dams at the head of the canal, about | Park; Washington Heights; Avenue A and Sixty-Fourth 
200 workmen are employed, some blasting and excava- |‘street; Central Park; mf” Flats; Inwood; Fifth to 
| ting - ee at a point on a with the middle | Eighth se, between 710th a ised streets; Mor- 
_chute for an adjustable dam ; others repairi | ide and Riverside parks, Port Morris. Several 
/and others at work exte the wing ‘am 800 feet | gentlemen spoke in favor of these different sites. The 
\further out toward the chute. They are! committee will next meet on Thursday, Nov. 13, 
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| Mr. North referred to the influence of Gen. Bar- | 
S. | nard upon the success of the jetty construction. 
| The meeting then adjourned. 


The Board of Direction submits the following 


list of topi ich origi 
‘ pics, on wrich original papers, illustrat- 
Fon oo, Peet, Pacem. ‘ | ing the experience of the writers, are requested: 





SATURDAY, OCTOBER 18, 1879. 





ALTHOUGH no one can say what electricity is, we | 
are beginning to make it a tolerably useful ser- | 


1. Senguatine Surveys, and the laying out of 


Towns and the most economical divisions of property. 


2. Instruments and methods of exact measurement for 


land surveys. 


3. Trigonometrical and Astronomical surveys. 
4. Systems of road-making and maintenanice suitable 
towns and heavy traffic; (b) Suburban dis- 


for (a) my 
vant, as was demonstrated by Mr. W. E. Ayrton tricts; (c) Rural districts. 


in his recent lecture to the workingmen of Shef- | 


5. The sustaining power of different kinds of soils 


field. Electricity generated in Messrs. Walker & eo ae which produce failure of foundations 


Hall’s Works, in Howard street, was conveyed by 


means of wires to the platform of Albert Hall, and | “85% of masonry. 


made to work a sewing machine and a small loco- | 


6. The weight which can be supported by different 


7. The preservation of masonry structures. 
8. The manufacture of cements and methods of test- | 


motive. The report of our daily contemporary, | ig their strength. 


9. The proportions of cementing and inert materials 


the Globe, in which it is said that asewing machine | jy mortars. 


was made to work a small locomotive engine is 
hardly accurate. Sufficiently wonderful results | 
yet were accomplished to satisfy all parties. Work 


10. The preservation of timber used in construction, | 
11. The strength, durability and characteristics of 


various timbers. 


12. The manufacture of iron and steel in America. 


was performed at lathes, circular saws and emery Combinations of materials, methods employed and plant 


wheels, all of which were actuated by electricity. 


13. The properties and laws of cast-iron, wrought- 


Mr. Ayrton concluded by remarking that elec- | iron, steel and other metals used in construction. 


tricity would eventually become the great motive | 
power of the world, and supercede gas for illumin- 


14. The effect of constant or long-continued vibration 


on metals used in construction. 


15. The design, generally, of iron bridges of large 


ating purposes. However, we fancy our Berlin | pe 


a little in advance of the times. 
———— — oe 
WE present this week the first installment of a| 
series of articles on water-works appliances, which | 
we feel certain cannot fail to interest a large num- | 
ber of our readers. In presenting the subject of | 
‘* Water Meters,” we disclaim all personal bias in 
favor of any particular machine, and we believe | 
that Mr. Ball has endeavored to present the sub- 
ject with strict impariiality. 





prevention of waste of water is a very important | towns, including 


In 


span. j 
. ; 16. The construction and operation of draw-bridges 
friends who propose an electric tramway are just | of | 


span. | 
17. Testing machines and experiments on the strength | 


of materials and structures. 


18. Appliances and methods of rock-boring and blast- | 


Zz. 
19. Sub-aqueous tunnels. Their design and construc- 


tion. 
20. The flow of water in channels of various kinds, | 


and the modes of determining the discharge by experi- | 
ment. Also, the discharge over weirs and through ori- 


fices. 


flow of streams; the effect of wooded and of cleared an@ | 
The subject of | cultivated land on the flow of streams. 


21. The loss of water in flowing in open channels. 
22. The relations of rain-fall, character of soil, and 


23. The sources and systems of water supply for 
storage of surface water, open wells, 


one, and its treatment is especiaily pertinent to the | tube wells, gathering galleries, and ground water ob- 


columns of this journal. We presume that the best 


tained from different geological strata. 
24 Systems of water supply suitable for smali com- 


machines in the market are advertised in our col- | munities, whether separately or codperatively. 


. e i 
umns; and, following our general article, we expect | 


25. The detection and prevention of waste of water 


oe . | in towns. | 
to give such descriptions of them as we can obtain | 26. The design, construction, and cost of operation of 


from their manufacturers. We wish it to be | Pumping engines, and mode of computing duty. 
' 


understood. -however, that these articles are so- | 


licited by us and paid for, that not a single line is | ! a é 
|of wrought-iron pipe tor water supply. Forms of joints 


printed for advertising purposes or paid for as such, 


and any fair criticism of the subject as presented | 


by Mr. Ball will be welcomed for publication. If | 
we can, by thus opening the subject, draw further | ments and masonry dams for reservoirs. 


attention to its importance we shall have accom- 
plished a desired aim. 
of meters with that of hydrants, valves, etc. 
Ose ere 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 

A regular fortnightly meeting was held at 104 
East Twentieth street on Wednesday evening. 
Walter Katté, Chief Engineer of the N. Y. Ele- 
vated R. R., occupied the Chair. The discussion 
of Mr. Schmidt’s paper on the South Pass Jetties 
occupied the entire evening. Mr. J. Foster Flagg, 
of Meadville, Pa., through the Secretary, presented 
a paper on the subject. Mr. Long, of the New 
York Dock Department, gave the size of concrete 
blocks used by the Department, and also referred 








to others in use in Dublin, Ireland. Mr. Putnam, | 


We will follow the subject | 


27. The history of the manufacture of cast-iron water 
ipes in America. 
28. The strength and dimensions of cast-iron pipe and 


for water pipe. 


29. Durability and cost of water pipe of cast-iron, | 


wrought-iron and cement, wood and other materials. 


30. The design and construction of earth embank- | 


31. The construction, dimensions, and operation of 
navigable canals. 

32. Methods of overcoming differences of level in 
canals. 

33. The improvement and training of rivers. 

34. The construction of harbors of refuge. 

35. The construction of wharves, piers and docks. 
36. The construction of fire-proof —— f 
37. The warming and ventilation of Bui dings. 


| 38. House drainage. 





40. The form, material and dimensions of sewers. 
41. The economical location of railroad lines. 


42. The construction and maintenance of the perma- | 


nent way on railroads. 
43. The form, manufacture and life of rails. 
44. The form and material of railway wheels. 
45. The heating and lighting of railroad cars. 
and intersections. 
| 47. Rapid transit in large cities. 
| moving at hi L 
49. e substitutes for animal power on surface rail 


of New Orleans, gave a description of the experi- ways. 
ence on the N. O. & M. R. R., with reference to| 50. The relative economy of the several kinds of fuel) yervex is in a perpendicular through centre of 


the preservation of timber, in trials with zinc and | 


yellow metal. He also made some very interesting 


statements regarding the Teredo Navalis and its | 


used in locomotive e 


| railroads, and the conditions of economy in the same. 


9. The sewerage of towns and the disposal of sew- | 


46. The prevention of accidents at railroad crossings 


52. The arrangement of terminal stations on trunk | 
lines of railroads. 


CORRESPONDENCE. 
East Saqinaw, Mich., Oct. 12, 1879, 
EpItoR ENGINEERING NEwWs : 

Will you be kind enough to solicit answers from 
engineers, who have had experience in gravel road 
construction, to the following questions : 

What are the constituents of a good gravel for 
road making ? 

What is the best binding material for gravel ? 

What percentage of binding material should 
good gravel contain ? 
Yours truly, 


ATLANTA, Ga., Oct. 13, 1879. 





CHARLES HOLMES. 


| EDITOR ENGINEERING NEws: 


When ariver is dammed to filla canal, or for 
any purpose, what effect does a rise in the river 
have upon islands above the dam? Say, for in- 
stance the water is 2 feet below the top of the dam, 
and at an island one-half mile up stream the water 
is 1.5 feet higher ; now suppose in high water the 
depth is 6 feet over top of dam, what height would 
it be at the island using datum as tirst given, i. ¢., 
if in 44 mile the water has 1.5 fall, how much 
would be the vertical height of the back flow on 
the island? The length of the dam is about 1,700 
feet ; height averages 10 feet above bed of river ; 
water flows freely over dam in high river. 

Also, what is the best ratio of angle or inclination 
to height to be given to the tie-rods of an inverted 
queen-post for a town bridge? The span is 80 feet 
in the clear; post or struts 5 feet. An answer 
from some of your readers would oblige 

A SUBSCRIBER. 





| EpIroR ENGINEERING NEws : 

I would like to give a graphical solution of the 
carpet problem, which requires but little calcula- 
tion, and gives the result correctly and very close- 
ly. It is chiefly interesting as illustrating how 
equations of the higher degrees may often be readi- 
ly solved by one whose algebra is very rusty. 


i 





i \ 
Equation (2) is the equation of a circle, and equa- 
tion (3) of an hyperbola, the origin being at one of 
the corners, as may be readily proved. If we com- 
| bine these two equations so as to eliminate one of 
| the unknown quantities, the other will be one of 
the co-ordinates of the point of intersection. 
Briefly, then, if a and b are the sides (a the 
lesser), construct an equilateral hyperbola as shown 


| 48. The prevention of noise from heavy railroad trains | in the figure, whose centre is the centre of the 


parallelogram, whose axes are the broken lines 
through the centre parallel to the sides, and whose 





51. The operation of freight and passenger traffic on | sides a, at a distance 


b 


/ b?§—a? 
> 4 


habits, which were discussed by several members 53. a manufacture, distribution, measurement and | then at any one of the corners desired, describe 
present. The Chairman, in bringing the discus- \“sa" Hisctricity Go" apetied to lighting and to motive | a circle with given breadth of carpet as radius. 
sion back to the paper for the evening, referred to | power. 


of trouble from worms, 


Mr. Chanute wished to place himself on record 
as an admirer of the consummate skill and superi- 
ority of resources shown by Capt. Eads and his as- 


sistant engineers on the construction of the jetties. 


56. The 
and management of large industrial exhibitions. 


57. Manufacture, strength and durability of earthen- | 


engineering questions involved in the location | have the foot of the carpet in true position. 


From the point of intersection of these two 
the reasons given by Mr. Schmidt on page 200 of | 55. The modern construction of water-wheels and en- “curves drop perpendiculars onthe sides, and we 


the Transactions as published, for the anticipation 


| thus have a and y to scale at once. 


“=s 
58. relations of engineers to employers and to | and hence | = 47.144. 


"Go. The status and of 
; compensation of experts. 
60; Engineering and mechanical law: 





We 
Plotting as above, I obtain x = 1.75, y = 2.43, 


L Generally, if we wish to solve an equation of 
the 8d dr 4th degres with oné variable, and can 
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find two equations of Ist or 2d degree, between 
two variables, which, when combined, will give 
the equation in question, we can easily draw to 
scale the lines or curves represented by the two 
auxiliary equations and find the co-ordinates of 
the points of intersection. These latter will give 
the values which satisfy the original equation. 

In the present case we may have four values for 
wor y, according as the circle is described about 
any one of the four corners. 

In most cases, as, for instance, in the present, 
only that portion need be plotted near which the 
intersection occurs, and thus, by taking a large 


scale, 2 and y can be formed very accurately. 


)». B. 


Mr. H. C. Pearsons, of Ferrysburg, Mich., also 
makes out the result of the above problem as 47,- 
144, which may be considered as correct. 


ASSISTANT CiTy ENGINEER'S OFFICE, } 
CLEVELAND, O., Oct. 7, 1879. § 
EpiToR ENGINEERING NEWS: 


I send you the following answer to the problem 
by ‘Surveyor’ in your issue of Sept. 27 (page 
307). 

The *‘ circular grass plat” with area of one acre 


contains 48,560 square feet, and its radius is there- | 


y OP 
7.752 


fore 4 43560 = 11 feet. The required ra- 


dius of anintersecting arc, which will cut off 1g 
acre from said circle, and which has its centre at 
any point on the circumference of same has a 
length of 136.443 feet. Otto DERCUM. 

Mr. F. S. Pecke, C. E., of Wilkesbarre, makes 
the radius = 139.28. 


WATER METERS. 


(Written for Exaingerine News. | 
BY PHINEHAS BALL, WORCESTER, MASS. 


The following article is devoted to a considera- 
tion of the principle upon which the use of a 
water-meter is based, toa brief history of its in- 
vention and introduction, and to a brief descrip- 
tion of the several classes patented, with a cursory 
statement of the principles involved in their con- 
struction. 

The principle upon which the use of a water- 
meter is based, is the universal demand for an im- 
partial standard of the quantity of any commodity 
that passes from one person to another, where the 
self-interest of the conveyer tempts him to give 
short measure or weight to the receiver, and where 
the same self-interest of the receiver tempts him 
also to increase his advantage by means well- 
known to be questionable. ‘It is naught, saith the 
buyer, but when he has gone his way, then he 
boasteth”—undoubtedly of his superior shrewd- 
ness by which he is able to obtain large transfers 
from the seller for a comparatively small compen- 
sation. This is the prompting of self-interest and 
selfishness. Its manifestations are as old as the his- 
tory of man. And to to insure perfect impartiality 
and equity between buyer and seller is at the base 
of all systems of standard weights and measures as 
established and regulated by statute law, and at the 
root of the various mechanical contrivances by 
which these weights and measures are determined. 
To subserve the purpose of equity beyond dis- 
pute, the standard must be well-known by both 
parties, the means of determining the weight orthe 
measure be performed by simple standards acting 
certainly and independently of the wishes or mo- 
tives of either buyer or seller. Abolish our pres- 
ent means of weighing and measuring, and no fair 
dealing in commerce, no fair dealing in trade, no 
equity in conveyancing, would be possible. To 
prevent fraud, to render all transactions honurable 
and just between man and man, is the primary ob- 
ject of the weighing scale, the gallon or the 
bushel measnre, the one-foot rule or the hundred- | 
foot chain, 

To place the assessment of a water rate upon a) 
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| 
either the party supplying the water or the taker, 


| 


Oct. 18, 1879. 


all other discussions of a kindred nature, it must 


is the object and purpose of a water meter. In the | be borne constantly in mind that our age, what 
management of water-works, it is demanded for ever else it may be, is emphatically, and above «|| 


the same reason that has brought into use the | other ages, an age of machinery. 


standards used in commercial transactions. 


Everything js 


In its | now done or attempted by machinery. This dis 


use, order would be introduced, where now all is tinguishing characteristic invades every trade. 


guess-work, and adjusting differences by the most | rank and condition of modern life. 


adroit diplomatic giving and taking. 


It is true that in the division ot a water supply 
among the persons or parties interested, some 
standard has of necessity to be resorted to, and 
| may be illustrated by the following example: 


If three neighbors combine, and by their joint 
| laborsand at an equal expense improve a spring, 


deepen its bed, and wall up the cavity for a reser- | 


We therefore 


| accomplish nearly all our undertakings with appar- 


ent ease, and with little delay, where the ancients 
used only men and muscular force, and such appli 


| ances as were wrought out only by hard and per 
| sistent labor. 


voir, and protect it by a suitable covering, and | 


convey from thence by a pipe or pipes the water so 
collected to their several dwellings, each has an 
| equal interest in the product of that spring, and is 
entitled to one-third of all water flowing from. it. 


The yield of the spring, like that of all other | 


sources of water supply, is not inexhaustible; it is 
limited, ample for the three neighbors, by whose 
joint labor it has been improved, but not over that. 
Now, by whatever mode the division of water is 
| made, whether by filling an equal sized cistern for 
each, by an agent delegated for that purpose, an 
equal number of times each day, or at stated 
times, or by drawing a stream through an orifice, 


tern for each, or by the measurement of the water 
by a modern water meter, it all comes to the same 
end, that of dividing off the share of each neigh- 
| bor by reference to a standard acting independ- 
|ently of the judgment or self-interest of the party 
‘receiving the advantage. The necessity for the 


use of a similar standard is the same in the division | 


|of the advantages of an aqeduct, whether the 
parties interested are three, three thousand, or 


thirty thousand, or more persons, as in the case on | 


all our town and city aqueducts, as will more fully 
appear hereafter. 
In looking backward into the past, details so fade 
out leaving only the symmetry of the outline of 
the object in the field of vision, that we easily err 
|in our conclusions relative to ancient social and 
| commercial questions. We hastily conclude that 
| the ancient manager of the public aqueduct was 
not harassed by the vexations that surround the 
modern superintendent of water-works and assessor 
of water rates, the water registrar. Buta closer 
view dispels the illusion. When we scan the de- 
tails of management, the same tendency of human 
| nature is at work in all parties then as now, the 
same tendency to defraud the government of its 
just dues appears in ancient as in modern times. 
It has been estimated that the fourteen aque- 
ducts of Rowe, in its best deys, supplied not less 
than three hundred and twenty gallons per day 
per inhabitant. In view of the quantity used by 
our modern cities, that furnished Rome may be 
| called extra liberal; one so generous that all rules 
| or regulations to prevent abuse or waste would be 
wholly unnecessary, if not useless. But a careful 
| look into the facts as they are detailed in the his- 
‘tory of these great works reveals a condition of 
things as severely taxing the ingenuity of the 
managing mind to stop or correct abuses as do 
that of any of our modern conditions. Selfishness 
was every way as shortsighted, as dishonest, in 
olden time as in the modern, and it had to be 
met, controlled and prevented by rules, regulations, 
‘laws and appliances having features in common 
| with those now in use. Many think the idea of 
doling out the water supply wholly a modern no- 
| tion, a refinement of a nicety, which somehow 
| borders on what we call in business ‘‘ small.” But 
in fact it is no new “ Yankee notion.” The Ro- 
man, nearly two thousand years ago, in the 
management 
near the use 
distribution 


of 


the modern meter in 


of his great aqueducts, came as | 
the | into the houses by pipes or ducts, where it was re- 
the water supply of Rome as | ceived into leaden ci#verns, from which it was 


| breaks. 








The Roman system of management of the aque- 


| ducts was, in its way, as complete as any modern 


work, while the attempt to control the distribution 
by a complete system of measurement, far ex- 
ceeded any general system now applied. Dr. Wm. 
Smith, in his ‘* Dictionary of Greek and Roman 
Antiquities,” article “* Aqueducts,” gives many of 
the general details of their management. The 
following statements are mainly based upon in- 
formation drawn from this work, the quotations 
being credited in the usual form. The water from 
the earliest Roman aqueducts was solely for the 
public use, private persons being strictly forbidden 


| its use, except such as flowed from * flaws in the 


ducts or pipes.” ‘* This permission opened a door 


| for great abuses from the fraudulent conduct of 


the aquarii (the inspectors of the conduits or 


; s 2 7 y . | Wwater-pinpe " ¢ acre: » “ts . . “. 
say, one-eighth of an inch in diameter into a cis-| uter-pipes), who damaged the ducts for the put 


the water flowing from these 
The roguery of the inspectors was sought 
tobe remedied by the establishment of private 
reservoirs, after which it was forbidden to collect 
the water thus flowing from breaks in the pipes or 
ducts, except on special permissiqgn from the em- 
peror. 

In the complete arrangement of the distribution 
of the water supply of Rome, the water conducted 
by the aqueduct ‘‘to the city was received when 
it reached the walls in a vast reservoir, called a 
castellum, which formed the head of water, and 
also served the purpose of a meter.” This was the 
main reservoir, used alike for storage and supply. 
From this main reservoir the water ‘‘ was con- 
ducted through pipes of fixed dimensions, into three 
smaller reservoirs, which were, however, so ar- 
ranged that the middle one was only supplied by 
the overflow of the other two. Of these three 
reservoirs, the two outer supplied respectively the 
public baths and the private houses, and the mid- 
dle one, the public ponds and fountains; so that 
in case of a deficient supply for useful purposes, 
none would be wasted on the fountains. The ar- 
rangement also enabled a proper account to be 


pose of selling” 


| kept of the quantity supplied for private use, for 


the protection of the revenue derived from this 
source.” 

The smaller reservoirs, which were connected 
and filled with water from the miain reservoir, 
as above described, were called minor reservoirs, 
and were placed in the districts of the city to 
which they furnished the water-supply. Dr. Smith 
mentions six aqueducts which furnished forty-one 
districts with water from 155 minor reservoirs; 
and two other aqueducts that supplied ninety-two 
minor reservoirs, making 247 smaller reservoirs 
enumerated as connected with eight out of the 
total of fourteen aqueducts. 


The main and the smaller reservoirs appear to 
have been built wholly at the public expense. The 
reservoirs, or cisterns, which were ‘ for the supply 
of the families,” were filled from one of the minor 
reservoirs, as above stated. These private reser- 
voirs were built at the joint expense of the several 
families supplied by the reservoir, but all private 
reservoirs ‘‘ were considered 4s public property. 
and were under the control of the” public officer 


'in charge of the aqueducts. From these reservoirs, 


built by the families supplied, the water was led 


similar basis of certainty, by reference to a stand-| was possible in the then condition of me-| drawn for use. 


ard, independent of and beyond the control of! 


chanic arts, In this discussion, as well as in 


Thus the water, as received in the main reservoir, 
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was measured ; its flow from the main reservoir | 


to the minor was regulated by pipes of a definite 
size, and ‘‘all water which entered the castellum 
(private reservoir) was measured at its ingress and 
egress by the size of the tube through which it 
passed ;” and, lastly, the distribution into the 
family cisterns was regulated by a tube called a 
calix, of the diameter required, and not less than 
one foot in length. 

These few facts show conclusively that in the 


supply of Rome there was no unwatched freedom | 


of the consumer. He had no privilege accorded 
him to draw as much water as suited his fancy ; 
no liberty accorded him to take water from the 
aqueduct, when, how, and as suited his whim. 
His supply was drawn from the public works 
under the most rigid surveillance. This watchful- 
ness presided over the public baths, the fountains, 
the ponds, and that used by the artisan, as rigidly 
as over the domestic supply. The organization 
that cared for the public aqueduct, and managed, 


directed and controlled the distribution of the sup- | 


ply, was as complete for its purpose, and as effec- 
tual in its workings, for the duties to be dis- 
charged, as was the organization and discipline of 
the noted Roman army. But for all this, there 
were abuses present; first there was the 
official breaking of the ducts or pipes in the city 
to sell the wasting water to the citizen, and next, 
as the first calixes were made of lead the officer in 
charge compressed them so as to cause short sup- 
ply to the consumer for reasons that are not hard 
to be guessed; to remedy which evil the calix was 
then made of bronze and officially stamped, and, 
lastly, we find the private citizen inserting tubes 
by stealth and thus avoiding the just payment of 
his share of the assessed water rate. In these 
glimpses we see human nature in these modern 
times making little advance over its practices of 
seventeen or eighteen hundred years ago in its atti- 
tude and behavior teward the public water supply. 
It is evident that this historic water supply was 
managed by an organization quite equal, if not 
superior, to that of any large water supply of our 
day, and by a system of distribution that controlled 
and measured out the water, in its way, far more 
effectually than is now done on water-works by 
the common free practice of distributing the sup- 
ply. In closing, Dr. Smith forcibly remarks : * It 
is evident how watchful an oversight must have 
been required to keep the aqueducts in repair, to 
regulate their use and to prevent the fraudulent 
abstraction of the water.” 

The regulations pertaining to water supply, intro- 
duced by the Romans, continued to prevail until 
the adoption of the modern method of continuous 
supply by the aid of the cast-iron pipe. As dis- 
tinguished from our constant pressure, the 
system was known by the term “ intermit- 
tent,” from the fact of furnishing the supply 
by filling cisterns at stated times. The filling 
of cisterns of fixed dimensions at regular in- 
tervals measured out the quantity of water 
supplied the consumer as effectually as by 
any other method. The system had in it little of 
the elements of our free ways of drawing from a 
pipe as much as we choose and paying at the rate of 
$6 per year for a two-story house, twenty feet 
front. 

Thus it is that wherever or whenever a smaller 
or larger number of persons are supplied by water 
from an aqueduct, whether that aqueduct has been 
built by the joint labor of asmall number of indi- 
viduals, or by a private corporation, or by the 
funds collected by the local government from a 
people by taxation, or by a corporate debt assumed 
for that purpose ; in the nature of things, there 
must be some control and regulation over the 
quantity drawn by the individual. No supply of 
water can be said’to be inexhaustible. A supply 
may have no limit when compared to the wants of 
an individual, but as related to the wants of a 
large city the same source may prove entirely in- 
adequate. And again, the supply at the fountain | 


/ment is at the mercy of the consumer. 
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of five hundred thousand people, but the convey- 
ing capacity of the conduit or main pipe may be 
only equal to the wants of one hundred thousand. 
In case the population attain the limit of the sup- 
ply main, or near to it, it becomes a matter of 
great importance so to regulate the distribution 
that every member of the community may have 
his just and equal share of the quantity to be fur- 
nished. Abuse of privilege and waste should be 
prevented as far as possible, that the cost of the 
construction may be kept at the lowest point com- 
patible with efficiency. If one hundred thousand 
people use and waste a supply ample for two hun- 
dred thousand, it is evident that the works must 
be every way ample for the supply of the larger 
number, and the smaller number must tax 

selves for the support of the larger aqueduct, 

With our changed methods of constructing 
aqueducts in the use of iron pipe, furnishing water 
under a constant head, thus making the supply 
continuous, the old methods of regulating the 
quantity furnished to the takers by the cistern or 
through an orifice of a certain size is no longer 
applicable. In addition to the changed form of 
the aqueduct, with the consequent changed 
mode of the supply, the modern wants are far 
more varied and unequal than the ancient. This is 
a direct result of the division of labor and our 
changed mode of living, making the 
quired by an individual taker as various as possi- 
bly can be conceived. At present one man only 
wants a supply for domestic purposes, in 
kitchen only; a second only at a wash-basin 
his office; a third adds to his domestic 
bath-tub, a water-closet and a basin; a 
adds a garden sprinkler; a fifth uses a sprinkler 
alone; a sixth waters a market garden; 
adds a stable to one or all of the foregoing; 
an eighth wants fora stable of three horses, and 
his neighbor for a stable of three hundred horses; 
a ninth wants for a ten horse-power steam-engine, 
and a corporation near by wants for one thousand 
horse-power of steam; a tenth for the supply of 
all the locomotives coming to that point from one 
hundred miles of railroad, and over the way a con- 
sumer wants fora large line of ocean steamers or 
steamboats; and soon, with changes in wants and 
quantity as various as the trades and the indus- 
tries and the conditions of our modern village or 
city life. 

The wants as related to quantity are as various 
as the conditions and purposes under which, or 
for which, it is used. The demand varies to that 
extent, that the ordinary modern mode of levying 
a water rate has no reference whatever to the 
quantity used. In the old management of the in- 
termittent supply, the consumer was entirely at 
the mercy of, and under complete subjection to, 
the management. The consumer must take and | 
be content with what might be doled out to him 
at stated times. 

In the modern constant supply the manage- 
The con- 
ditions have changed, but the form of abuse is not 
less; it has changed also. In olden time the 
abuse by the corporation was inadequate supply ; 


them- 


his 
in 
supply a 


a seventh 


| the modern abuse by the consumer is waste. 


intermittent to the constant, requires new methods 
of ascertaining the quantity used by the con- 
sumer and te prevent waste and to correct ubuse. 
Out of this has grown the present water-meter, 
devised to work automatically under pressure. 
The complete history of the invention of the 
water meter belongs to the present century. The 
English preceded the Americans by nearly a quar- 
ter of a century in making known a water meter 
through the Patent Office. The earliest English 
patent was granted to Samuel Crossley, Feb. 1, 
1825. The earliest American patent dates Dec. 
19, 1848, and was granted to John H. Hecker. 
This last invention, though included in the list of 
water meters, bears little resemblance to the after 
devices used as meters, being little more than a) 


| a gas meter wheel has its lower se; 


| compressed. air. 
a | 
quantity re- 


fourth | 
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drawn from a cask. Nor is the 
remotest degree the parent of a single 
water meter since used. Though the first English 
patent bears date 1825, some effort to produce a 
water meter had previously been made. Mr 
James Simpson, in a discussion on the subject of 
water meters before 
neers in London, 


device the 


form of 


the Institution of Civil Engi 
in 1856, stated that the first one 
by him was Mr. Joseph 
Bramah, in 1810. This meter was constructed 
upon the rotary principle upon the con- 
struction of the rotary steam engine invented and 
built by Mr. Bramah, The mention of the 
meter bears the earliest date 


seen one devised by 


. based 


Bramah 
that it has been the 
writer's good fortune to find. 

The Crossley meter patent of 1825 included two 
devices, which are described in the specification. 
In the drawing is shown a sketch of a form of 
meter, not described in the specification, that re- 
sembles a single acting diaphragm meter. One of 
the devices described ‘* resembles the wheel used in 
wet gas meters, with this difference, that whereas 
gment filled with 
water, the upper segment being filled with gas, this 
wheel, while in use, has its upper part filled with 
water and the lower one with air.” The other device 
was a tilting bucket meter, working in a chamber of 
The air was compressed by the 
head of water under which it was required to 
work, This was accomplished by making the meter 
case of such height that the pressure of the water 
forcing the air into the upper part of the chamber 
compressed it into a sphere in which the measur- 
ing buckets could act. 

Previous to 1851, the American Patent Office was 
burdened with but three water-meter patents, in 
cluding that of Hecker. Neither of the two subse- 
quent ones to that of Hecker’s is any advance over 
his. Jan. 1, 1851, John of New York 
City, patented a double-acting reciprocating-piston 
meter, which has many of the elements of the pis 
ton meter, since These 
ments were arranged differently from recent im- 
provements. In December, 1851, Mr. Ericsson also 
patented a rotary meter that contains the elements 
that in various forms and combinations appear in 
both American and English subsequent inventions 
of rotary meters. 

In 1852, Samuel Huse, of Boston, patented a ro- 
tary meter, having revolving folding vanes formed 
to pass a ‘‘segmental stop.” This meter gained 
some repute, but failed to meet the requirements 
of a good meter, and was abandoned. Up to this 
time, and including the Huse invention, but seven 


Ericsson, 


so successfully used. ele- 


| meter patents had been issued in this country. 


From 1852 onward the effort of inventors in this 
line, both in this country and Europe. was greatly 
|quickened. As in every other department of me- 
| chanics, the number of meter patents rapidly in- 
creased. The number of American patents per- 
sonally examined has been four hundred and three. 
Probably a few have been overlooked, so that it 


| may be safely assumed that the total number of 


water-meter patents cannot be less than four hun- 
dred and twenty to thirty; and this number will 
not include all those devices that were patented 


| for rotary steam engines, pumps, motors and gas 
The changed condition of the supply from the | Z 


meters, but which, the inventors state, 
used for water meters. 
The leading forms may be classified as follows: 


may be 


1. Tilting bucket or piston 46 
’ Turbine wheel, Barker mill or ‘rotary vane or fin 

WE 04 bcc acevo cutdecdecausteee s 104 

3. Double reciprocating PIStON..-.----seee- secon _ Bl 
CC CO ar eee 82 
5. nn . 
—} oo. LL Pr roe ae 1h 
FT. Mateeey ON a? Sai ES eae b ke ie 
8, Misceilaneous............-..-.. . 14 
9. Improvements on parts 14 
Total ‘ jaens 403 

In this list of pate nts, England, France, Ger- 


,many and Spain are represented. 


The oscillating or tilting bucket meter can only 
be successfully used in the open air. Placed upon 
an open cistern, so as to deliver the water directly 


into it, for accuracy of measurement this form 


head may be ample for the wants of a population method of measuring automatically a liquid as stands unrivalled, If water supply were to be fur- 


a® 





336 


nished to consumers by ‘filling cisterns, as for- 
merly was the practice, there would be no need of 
going further to find a water meter that would 
meet all the requirements. Its parts are simple in 
construction and durable in use. The number of 
patents based upon the tilting principle shows the 
hold this form has upon the conviction of in- 
ventors. Strenuous efforts have been made to adapt 
this form so that it will work under pressure. Todo 
this successfully, the measuring buckets must work 
in a closed case in a chamber of compressed air due 
to the head under which the water is supplied. 


This problem is easy enough in conception, but | 
not applicable in practice without ingenious con- | 
trivances for keeping the air chamber constantly | 


filled with the required quantity of air. It isa 
simple problem to so construct the bucket case, 
that on the admission of the water, the internal 
air shall be compressed in the upper part and leave 
the required space in which to work the buckets, 
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wasted ten iin; ehh hte b0-6' tall extent from the 
serious disturbance of wear. 
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valves or other mechanism to sovelen tt it ; the case 
being the same as with a turbine water-whee| 


This form of meter is based upon the uniform | where the gate must be opened beyond a certain 


power and rate of flow of liquids under given | 


heads. In the construction of motive power, ma- 
chinery to be driven by water, this law of fluids is 
made to do most eminent service. 


ence of water-wheels rests upon it. The applica-| 


point before the wheel will commence to revolve. 
Anexamination of the files of meter patents, 


| shows how keenly inventors of this class of meters 
The entire sci- | have felt these difficulties and with what perse- 


vering industry attempts have been made to over- 


tion of it toa water meter is simple in voncep- come each in its turn, and still the problem re- 


tion, and promises to be reliable in practice. 
All meters of this class are based upon the action 
of the turbine water-wheel. 
wheel has proved itself the most useful on a large 
scale of any one form ever made. But it is well 
known that this form of water-wheel has the 
highest efficiency with a full gate, and that as the 
gate is closed there is a constantly increasing ten- 


| dency for water to pass without acting with its full 
| force on the wheel until at last a point is reached 
_ where a large quantity of water will pass the wheel 


This form of water- ; 





mains without a complete solution. 
(TO BE CONTINUED.) 


A PRACTICAL TREATISE 


ON THE 


STEAM ENGINE. 


ARTHUR RIGG, M. E., Lonpon, Enc. 


With Additions, showing Latest and Best American 
Practice, 


The two horizontal steam engines, which have 


or to fill the case by the aid of an air pump. The | without imparting motion to it. This may be due | been illustrated, are fair examples of simple de- 
difficulty is that each fresh supply of water meas- | to several causes, but is mainly caused by friction, | signs, suited for rude, uniform work, where cheap- 


PLATE XIV. 


12 INCH CYLINDER HORIZONTAL STEAM ENGINE. 
CYLINDER, 


Fig.2. Horizontal Section, 
7 TT 


Scale. 7 Inch to 7 Foot, 


SS 


ured by the buckets, in its passage out takes with | asno machine can be made to run without friction. | ness in first cost, and ease in operating, are deemed 


it a small portion of the air, and soon the chamber 
becomes filled with water—then the working of 
the meter ceases. 

In the Cochrane meter, the chamber is kept con- 
stantly filled automatically by the action of the | 
meter. 
is ingenious, but complicates the construction, and | 
adds much to the expense, at the same time in- | 
creasing the liability to get out of order. 


It may be reduced to a minimum by a large num- 
ber of expedients, but never entirely eliminated. 
Three problems have taxed the inventors of a 
rotary meter to the utmost; first, to reduce the 
friction of the moving vanes or wheel to the lowest 


The device by which the air is replenished | | possible point ; and second, to so direct the cur 


rent upon the wheel that it would move with the 
least possible quantity of passing water ; and third, 


| to so construct the register that it should retard 


Attempts have been made to work the single | the motion of the wheel as little as possible. The 


piston meter under pressure by tilting the cylin- 
der by the weight of the piston. 
nent success has attended the efforts. 

The second form named is that of the common 
rotary; a good sample may be found in the Gem in 


But no perma- | 





moving wheel of arotary meter can yield only a 
small amount of power, and hence little can be 
expended in driving the register without decreas- 
ing its reliability. But however delicate and care- 
fully-adjusted a register may be, it never can be 


this country, and the Siemens meter used with so | made to move without the application of an ade- 
much favor in England. The rotary principle has | quate amount of power. This is a fixed fact; and 
certain characteristics that commend it to especial | next friction, isever present and to move the meter 
attention for the purpose of a meter. The con-|atall the force of the flowing current of water 
struction is the most simple, it needs no valves or | must be greater than these two opposing forces ; 

springs to control the flow, it has little influence | below this point water must pass the meter with- 
on the head of water, is little liable to derange-' out being registered, there being no eontrivance, of 


more important than special economy in fuel. 

They differ from the best American engines of 
the same type im several particulars, some of which 
are here mentioned, and others will appear upon 
comparison with an example of such an engine as 
constructed in this country, to be illustrated here- 
after, 

In these two engines, the steam passages from 
ports to steam cylinder, (figs.1, 2, Plate I.; figs. 1, 
2, Plate VIII.) are needlessly long, thereby caus- 
ing too great waste of live steamin the inlet pas- 
sage, at each change of stroke ; the location of the 
connections of the steam and exhaust pipes with 
the ‘‘ valve box” or steam chest is also unusual. 

Generally, bushings of gun-metal for the piston 
rod and other glands, (fig. 1, Plate I.; fig. 3, Plate 
V.; fig. 2, Plate VIII.) are not inserted; the su- 
perior qualit- of American cast iron used for cylin- 
aay ced Cees ner erp renders such unneces- 
sary. 

The arrangement of “slide bars” or guides, 
shown in Plate XIII. is seldom seen in practice, nor 
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are ‘‘ snugs” or lugs often put on the frame or bed when a pendulum governor is employed, it gener- 
(Plates IX., XIII.) to hold the cylinder and pedestal 


in place ; they are in the way when the face of the 
bed is planed, and are unnecessary if the bolts 


ally is of simpler form, placed over or near the 
*‘equilibrium” or throttle valve, and attached di- 
rectly to the valve stem: it is driven from the 


PLATE XV. 


12 INCH CYLINDER HORIZONTAL STEAM ENGINE- 


BED. 


Scale Me Inch to a Foot, 


Plan. 


Fig.2. Side Elevation. 


PLATE XVI. 





a — 


gines, the construction is of a somewhat light 
character, and only moderate pressures of steam 
can be used, without higher rates of expansion 
than can be obtained by the fixed point where steam 
is cut off, through the action of a single slide valve. 


DETAILS. 





dection on A.B.) Section on C.D 


12 INCH CYLINDER HORIZONTAL STEAM ENGINE DETAILS. 


CONNECTING 
Fig.7. 


ROO 
Plan. 


Scale 7% Inches to 7 Foot. 


BALANCED CRANK & MAIN SHAFT, 





_ which secure the cylinder and pedestal to the bed | main shaft by a belt or by a small shaft and gears. | The governors are designed to regulate 


are properly fitted. : ; 
‘ HIGH-PRESSURE HORIZONTAL ENGINE, with vari-| 
The governors illustrated (Plates IV., VIL. X1., | able msion under the control of a 


XIl., XIII.) are of old style, now scarcely used ; | In 


ot by 
| the simple process of enlarging or diminishing the 
orifice th 


rough which steam passes on its way to 


| the cylinder, and these arrangements being suited 
of the preceding examples of steam en- to each other, work so harmoniously that it is some- 
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what excusable to consider them perfect. But | and so change the rates of expansion without di- 
modern experience has shown indisputably that , minishing the initial pressure of steam. In man 
great economy results from increased steam press- | cases the ordinary ball governor is adapted to this 
ure, and early rates of expansion ; and this being | purpose, but it is simpler and more direct to act at 
conceded, it is manifestly improper to curtail so great | once upon a separate expansion valve. 


& ROD. 
ROD 


Fig.#. 


VALVE 


EXCENTRIC A ROD. 
SLIDE 


Scdle. 7% Inches to | foot. 


EXPANSION VALVE EBACENTRIC 


12 INCH CYLINDER HORIZONTAL STEAM CENGINE. DETAILS. 
SLIDE VALVE 


BACK PEDESTAL, 


XVUL 
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an advantage by employing an ordi throttle; With the older class of slow-going engines, such 
valve to diminish the pressure of steam, in order to excessive variations in pressure are produced by 
govern the pve of the engine. Hence, all the high rates or expansion with increased steam press- 
better class of engines are designed with governors, | ures, as to lead to a new series of evils, and these 
to vary the quantity admitted as the load alters,|are principally irregular strains, which, trans- 
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ee 


mitted to the driven seetines. and often uncon- 
trolled by a sufficient fly-wheel, create an irregu- 
larity in driving power, even if they do not sooner 
or later place the engine in danger of causing its 


‘own destruction. For these reasons, principally, 


VALVE ROD. 


EXPANSION 


engineers have been %ed to employ compound en- 
gines, where steam is expanded in two or more 
i so that the advantages of high-pressure 
steam, and sufficient expansion are secured with 
engines of the older type without excessive strains, 
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such as they are utterly unfitted to sustain. 

The effects of high-pressure steam, expanded 
from early periods of the stroke in one cylinder, 
are thus a hindrance to the system applied to slow- 
going engines ; but no such difficulty occurs where 


fo) fo em) 


Fig.z. 
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can be employed is not in any way determined by accomplished there under so many disadvantages 
the engine considered alone. Incidental advan- cannot be equaled or anes in fixed engines. % 
tages are gained by this plan, first of which is, the The engine illustrated by Plates XIV. to XX. is 
enhanced power that can be gained from an en- one of a series, designed and constructed by Arthur 
gine of given size; and thus the cost and space Rigg, for the purpose of advantageously employing 


PLATE XIX. 







Fig.?7. 


Side, Elevation 


PLATE XX. 


12 INCH HORIZONTAL STEAM ENGINE 


VARIABLE EXPANSION CONTROLLED BY ITS GOVERNOR 
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every pound average pressure of steam in the 
cylindey; that is, about twice the amount of power 
obtainable from any ordinary engine of the same 
dimensions. 

In all details this engine differs essentially from 
the two already described, particularly in the en- 
largement of all bearing surfaces and the arrange- 
ments for lubrication, 

Cylinder, Plate XTV.—Detail views are given in 
figs, 1 to 6. 
ing, and steam is admitted into the jacket, or 
annular space between the two, in order to keep 
up the temperature of the inner surfaces, so as to 
prevent deposition of water thereon from the ex- 
panding steam. 
distance from the cylinder; steam passages lead 
diagonally to either end of the cylinder, and the 
exhaust pipe is taken out from below so as to drain 
away any water which passes through. The usual 
waste-water cocks are also provided, as well as 
indicator cocks above, and a large grease cup is 
also placed over the valves, that the entering steam 
shall be well lubricated. The valve-box cover and 
lower cylinder cover are polished bright, and the 
whole cylinder is felted and lagged. 

The piston, fig. 11, Plate XVIL., is hollow, made 
of cast iron, and packed by means of two rings of 
the same metal, each turned a trifle larger than the 
bore, cut diagonally across, and then sprung into 
po. The steel rod is inserted in the piston, and 
1eld in place by a nut, through which a pin is 
driven, for the purpose of preventing its coming 
undone. At the outer end, this piston rod fits into 
a conical hole in the guide or motion block, and is 
there held fast by a cottar. This particular form 
of slide is generally known by the name of a 
‘Slipper Guide,” and its bearing surface being 
larger below than above, it is evidently desirable 
that the main shaft should run to the right hand, 
at its upper part. so as to keep the pressures always 
downward. Although with so large a surface ex- 
posed to these pressures, wear is almost inappreci- 
able, yet means are provided for adjustment as it 
slowly wears away. There are also efficient lubri- 
cating arrangements, and cups to catch surplus oil, 
which spreads again and again over the slides, and 
this safeguard is of some value, as it causes the 
wear to ce trifling indeed. 

The valve chamber contains slide and expansion 
valves, Plate X VIII., figs. 5, 6 and 7, the former, 
S, regulating admission of steam, and all matters 
relating to the exhaust, while the duty of the latter, 
X, is to cut off the supply at any position deter- 
mined by the governor. In its general mode of 
working, the slide valve is similar to all others, 
being driven by an ordinary eccentric, Plate XVIL., 
figs. 1 and 2; but at the back of it, and cast in the 
same piece, there is a cylindrical opening to re- 
ceive a double piston valve, X, capable of closing 
the valve ports whenever it moves into a suitable 
sition. The eccentric, figs. 3, 4 and 5 Plate 
XVII., driving this expansion valve through the 
rod, figs. 3 and 4, is set at right angles with the 

crank, and permitted to slide in a groove, altering 
the radius at which it acts, and so changing the 
»0int where steam is cut off and expansion begins. 

he patent governor intended to perform this office 
is drawn in detail on Plate XVIIL., figs. 1, 2, 3, 4; 
and may also be seen in position on fig. 1, Plate 
XIX. It consists of a weighted frame so mounted 
as to slide radially, and placed against the expan- 
sion eccentric, the whole rotating with the main 
shaft of the engine. Inclines are attached to the 
frame, and corresponding projections to the eccen- 
tric; these fitting together, so that any movement 
of the former causes a change in the stroke of the 
latter, 

At a certain number of revolutions, determined 
by the strength of an adjustable spring, the gover- 
nor weight flies outward by the action of centrif- 
ugal force, and in so doing increases the eccentric 


stroke, cutting off steam earlier, until, when the | 
weight has finally reached its extreme position, | 


there is only sufficient steam left to drive the en- 
gine unloaded. 

By a due proportion between the weight and 
spring this outward movement may take place at 
any required number of revolutions, and the sen- 
siliveness of the governor is regulated by the 
strength of the spring, from that which allows the 
weight to fly out to its full range with the least in- 
crease upon the desired velocity, that is almost 


isochronous, to any amount of sluggishness in | 


action. 


pact and simple, and consists of fewer details than 
those governors employed with the ordinary 
throttle valve already illustrated. At the same 


time it controls the speed of an engine according | 
to the best scientific principles, which the other. 


ylans do not accomplish. The slide-valve rod, 


late XVIL., figs. 6 and 7, passes through a gland | 


which is made of gun-metal, as shown by the 
cylinder drawing, and is attached to the slide valve 


there is a split cottar to prevent any risk of the 


| designed that a nig 


The cylinder is surrounded by a cas- | 


The slide-valve ports are at some | 


| distance downward; they are screwed as studs into 
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nuts coming off. The expansion-valve spindle, | Prof. Cook, on Feb. 27, made, in our presence, a 


figs. 8 and 9, is enlarged to form a plunger, b 
which a constant pressure is transferred to the 
governor inclines, and so the action of gravity 
counteracted. 

For such an engine the disc crank, figs. 3 and 4, 
Plate XVI., is unusually large, but it has been so 
speed might be obtained 
without vibration. ne solid half of this crank is 
of such a weight as to balance about two-thirds of 
all the reciprocating parts, namely, piston, piston 


! 


working. It is well keyed to the shaft as usual, 
and the only remaining point to be noticed is the. 
hollow crank pin which serves as an oil reservoir. In | 
fig. 4 this crank pin is shown in detail. Its end is 


_closed by a screwed brass cup with a hole in the 


centre always open, through which oil may be 
yured, and there is a hole drilled so as to lead! 
rom the oil cup to the outer surface of the pin, so 


| that oil can flow to the bearings, assisted by the | 


operation of centrifugal force through a cotton | 
wick inserted in the brass tube shown. 

The connecting rod, figs. 1 and 2, is longer than | 
usual, for the purpose of rendering the action of | 
the steam pressure more equal during the first and | 
second halves of the stroke, and also for reducing | 
the pressure upon the slide bars. In its construc- | 
tion several different forms would be equally good, 
but in the present case it is shown with an ordi- 
nary a gib and cottar. Its brasses, clasping 
the crank pin, are large, in order to provide 
sufficient area of bearing surface for the high pres- 
sures of steam employed. The same remark 
applies to the shaft bearing, cast in one piece with 
the bed, for experience with engines as usually 
made shows greater wear in these brasses than in 
any other bearings of similar size. It is easy to 
conceive the cause of such wear to lie in want of 
sufficient surface. Probably this has arisen, in the 
first instance, from the supposed necessity for a 
narrow shaft bearing, whieh all designers of hori- | 
zontal and most other engines experience; but if | 
engine bearings of this class be compared with any 
others to do similar work, they will generally be | 
found far too small; and in the present case this 
evil has been effectually avoided, partly by giving | 
a reasonable width, but chiefly by increasing the | 
diameter. 

Engine Bed, Plate XV., figs. 1, 2, 3, 4.—Several 
noticeable features are at once apparent on an in- 
spection of these drawings. Referring also to the | 
general drawing on Plate XIX., or perspective 
view Plate XX., it will be seen that the front) 
cylinder cover is cast in one piece with the bed, 
the cylinder being secured to the latter by twelve | 
34-inch studs, and the end which forms the) 
cylinder cover is constructed as a box casting, to 
obtain the necessary strength for resisting ordi- 
nary pressures of steam, and those extraordinary 
strains which are due to the lodgments of water, 
often improperly permitted to remain in the | 
cylinder on starting. There is formed upon the 
bed plate an adjustable slide, to receive the slipper 
guide svovieniie described, and also the crank 
pedestal. Its brasses, set diagonally, are circular 
in form, and prevented from turning round by the 
SS bolts resting upon the upper edges of the 
ower brass, the upper one being cut partly away | 
to receive it. These two pedestal bolts run some 
wrought-iron nuts, and cannot turn round in con- 
— of squares, which are guarded and cover- 
ed by the pedestal cap. 

The object of circular brasses is for convenience 
in manufacture and ease in removal, besides the 
advantage of having accurately true and level 
surfaces to rest upon, which are invariably correct 
however often the brasses themselves require re- 
newal. Their replacement can be managed with- 
out taking down any part of the engine, which, 

articularly when heavy fly-wheels are involved, 
mes an object well worth gaining, as it saves 





much labor and a —— 
+ The lower surface of this is planed so that 


when originally laid upon its leveled foundation 
stone, there is no further adjustment required. If 
the lower surfaces are rough, there is a tedious 
and unsatisfactory duty thrown upon the erector 
of an engine to set it so level that screwing down 
the foundation bolts does not bend the weak and 
shallow beds provided with horizontal engines of 


| an older class. 
It will be observed that this arrangement is com- | 


THE NEWARK WATER-WORKS, 


(Continued from page 331.) 


‘Besides, if the river water is impure, the 
greater rapidity of its filtration through the gravel 
will cause it to reach the wells more nearly in its 


normal state of impurity; and if it is polluted, the | 


_ passage through the gravel will not make it whole- 
by lock nuts at both ends, while at the outer end | 


some. 
‘**In this connection, it is interesting to note that 


y | 


_ brief explanation of the 
| rod, slipper guide, and connecting rod, and, as a con- | 
| sequence, there is no perceptible unsteadiness in 
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comparative test of the purity of the water from 
'the driven well, 40 feet deep and 200 feet from 
the river, and the water in the river itself at low 
tide (the samples being taken at the same time, 3 
p. m. of Feb. 26), and that the well-water was 
arder, contained more lime and, what is more 
important, more chlorine than the river water. 

‘*We have spoken of galleries, or open wells, 

and of tube wells, as having the same effect. A 
ee involved is nec- 
essary to avoid misapprehension on this point. 

“If the water to be procured comes from a 
stratum of porous material overlaid by an imper- 
vious stratum, the water above which is not de- 
sired, an open well with pervious sides will not 
answer the purpose. A tube, with the outside 
joint at its passage through the tight stratum 
packed by some of the well-known devices used in 
oil-wells, is essential. 

‘In such cases, the water will almost always 
rise in the tube higher than the impervious 
stratum, showing that its source is distant and 
elevated. As long as the water in the tube rises 
to within about 30 feet of the ground, a pump 
at the surface will draw the water, the atmos- 
pheric pressure on the distant source keeping the 

ace around the well-bottom full, provided that 
the speed of pumping is so regulated as not to 
draw the water at a greater velocity than the fric- 
tion in the gravel will permit. 

‘*To exhaust a supply thus obtained, the level of 


| the distant source must be reduced, by drawing 


more water than it furnishes. The level of the 
| Standing water in the well will gradually lower 
until it is 30 feet below the surface. After that, the 
pump must be lowered. This result is seen in the 
oil regions, where thousands of wells, of formerly 
prolific vield, now furnish no supply, The oil 
region is also the best illustration of the danger of 
sinking too many wells in the same stratum. 

‘*Where there is no continuous impervious 
stratum, the case is altered. 

“An open well will receive all of the water 
which will flow naturally. and a closed tube can 
receive no more. The tube will enable more to 
be drawn at a time, and will exhaust the supply by 
drawing down the water-table more rapidly than 
if the water is allowed to take its own slope. This 
is due to the greater velocity of flow in the gravel, 
caused by the partial vacuum produced in the 


| pipe, which adds the atmospheric pressure to the 


force of gravity. This increase of pressure causes 
the tube well to draw on the surface water in 
greater proportion than occurs in the case of the 
open well. 

‘* The slope which the surface of the water table 
will take, when a free outlet is afforded to the 
water, in open gravel, is about forty to fifty feet in 
1,000, according to the experience of wells in 
Dresden, and the experiments of Professor 


| Nichols. 


‘* Further back, and out of the immediate influ- 
ence of the outlet, the slope varies according to the 
soil. Near Taunton, Mass., where ‘the ground 
water is apparently in a continuous stratum be- 
tween two layers of clay,’ the slope is about four- 
teen feet in 1,000, according to the observations of 
A. H. Martine, C. E. 

‘*On the southern slope of Long Island, the — 
of the water table in fine sand is, according to the 
report of W. J. McAlpine, C. E., in 1852, about 1.3 
feet in,1,000, 

‘In Williamsburg, on the north slope of Long 
Island, it was, in 1864, according to the report of 
J. 8. Stoddard, C. E., about two feet in 1,000. 

‘** In the valley of the Tully Lakes, near Syra- 
cuse, in open gravel, it was 5.5 feet in 1,000, in 
1870. 

‘*On the Belleville slope, as nearly as we can 

judge from some measurements of wells, the water 
ollows the rock surface to tide level, and in the 
narrow belt tributary to the filter basins stands 
below high tide level in consequence of the con- 
tinued pumping from those basins. 

‘* When pumping from the tube well is begun, 
the water stands at the level of the ground water. 
As the tube is emptied, other water must replace 
that which is taken. That water will flow from 
all points in the vicinity higher than the bottom of 
the tube toward the orifice, and the velocity with 
which it will flow, will be determined by the head 
or distance from the water level to the orifice and 
the friction of the gravel. In the well, the prac- 
tical head will be the depth of the well, and, in 
addition, the suction head or atmospheric pressure 
equivalent to about ae feet. That is, in a well 
forty feet deep, the velocity of the water rushiug 

| to the pipe at its bottom will be that due to seven 
feet head, less the retarding effect of the gravel. 
| In the open well the velocity of the water enterin 
at the bottom willbe only that due to the act 
depth of the water id the well below the level of 
| the ground water, less the retarding effect of the 
crete wah Bw water standing in the well is 
lowered by the pumping, the head is increased, 
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and the flow into the well also, until the head is ‘‘‘ There is a conduit of some 3,700 feet in length 
such that as much water will flow in as the pump between the supply and the pumps, and it leaks to 
removes, when the water will remain stationary in some extert, taking in an indefinite quantity of 
the well. water from the sand in which it lies buried, and 

“If the amount of water which is drawn from | thereby cking out the supply in dry weather.’ 
either of the wells is no greater than the amount) ‘A natural filter gallery was constructed at 
which the ground will steadily supply, the pump- | Lowell in 1871. It was 1.600 feet long, and its bot- 
ing can go on indefinitely. t as soon as the tom was eight feet below the lowest water in the 
draught exceeds the supply, the surface of the river, and one hundred feet distant from the 
ground water will be lowered at the point where !| ank. ; 
the pressure and consequent velocity are greatest. * 1 he supply-ground is described by the engineer, 
This will be on the line of the well itself, and the! Mr. J. P. Davis, as a narrow tract of intervale land, 
surface of the ground water will take the shape of varying in width from 300 to 3,000 feet, ‘ underlaid 
a curve, and the discharge will be proportionally | by a mixed stratum of graveland sand, * * * 
diminished as the head is diminished. | very well suited to the filtration of water.’ 

‘‘ The pumping being kept up at the rateofmaxi-| ‘A test made in 1873 showed a delivery of 1,860,- 
mum yield, the ground water will continue to 000 gallons per day. The average city consump- 
lower until the ultimate line of equilibrium is | tion that year was 1,315,000 gallons. In the report 
reached, and after that no more water can be} of 1876 it is stated that the average yield was 
pumped than the area tributary to the ground | about 900,000 gallons per day, and had so contin-| 
water will furnish. This area is determined by the | ued for years; but the daily consumption was from 
to phy and geology of the district. | 1,500,000 to 2,000,000, and therefore it has been 

** The difference between the action of the tube | necessary constantly to draw from the river di- 


well and the open well is, that the tube well per- | 
mits the regular draught to be greater at first, and | 


until the cone of influence is emptied. In a pre- 


liminary test, the tube well will give, therefore, | 


much better results than an open well. But after 
the cone of influence is exhausted, tiie one will 
yield as much as the other. 
cone is limited by the frictional resistance of the 
gravel. 

“For a constant draught in good open gravel it 


is believed that the diameter of the base of the cone | 


is about fifty times the depth of the well. 


** A wellforty feet deep, therefore, would have a | 


circle of influence of seventy-two acres, and would 
contain about forty-two million cubic feet. At its 
extreme saturation, or twenty-five per cent., this 
will hold seventy-eight and one-half million gal- 
lons. It would be possible to pump this amount 
from that cone, but then it would be exhausted. 

‘* The conclusions we have reached concerning 
the availability of the ground water as a source of 
supply for Newark are sustained by the experience 
of several cities and towns. s 

‘The Newark filtering galleries, built in 1869-70, 
have a length of 680 feet. They were sunk twelve 
feet below the present surface of the ground 
water. 


**In 1870 the quantity of water pumped in-| 


creased from 600, 


in January to 
2,300,000 per day in 


) gallons per da 
avatar. The basins were 


unable to yield the latter amount, and additional | 


water had to be introduced from the river. As the 
consumption increased, the water drawn from the 
river increased also, and in 1871 it was necessary 
te enlarge the conduit which admitted the river 
water to the basins. It isevident that the ground- 
water in the pyramid of influence was exhausted 
early, and the supply since has been insufficient. 
‘* For the supply of Brookline, in Massachusetts, 
a natural filter gallery was built in 1875 on the 
banks of Charles River. According to the report 
of the engineer, Mr. E. S. Philbrick, it is about 
200 feet distant from the river, in a swale composed | 


of a clean, pebbly gravel and coarse sand, and its | 


bottom is six feet below the lowest stage of the 
river. 

‘It is in two sections, 
271 feet long, or 762 feet in 

uantity of in-flowing water during its construc- 
tion that four or five steam pumps were kept 
going night and day. 

** After its completion in November, 1874, it was 
unused for five months. The amount of water 
drawn from it during the next five months was 
about 250,000 gallons per day. 

**On the 16th of September, 1875, to test the ca- 
pacity of the poeta coat, water was pumped 
at the rate of 1.6 million ions per day for 14 
hours. This drew down the water in the filter 

to such an extent that the rate could not 
maintained, and the draught was reduced to the 
rate of 1.4 million gallons, at which it was main- 
tained for 22 hours, the head being about three 
feet. 

‘“* The actual consumption during the remainder 
= the year 1875 was not over 150,000 gallons per 
“Under date of March 3, 1879, Mr. Philbrick 

ites: 

““*The consumption of water at this season does 
not often reach one-half million galluns per day; 
but in July and A , when they use water 
ledaaly: So epeiabdling ot streets and lawns, it 
reached last —, some twenty-six millions of 
gallons month, being over a million gallons on 
oan oe. This seemed to be the limit of 
the , a8 the level of the water fell at that time 
ee eee after ri ing to 
pum remai' down so long as 
was Sentinel, while the pump would Sol ak 
full speed for lack of water, and had to work at 
nights for some time to keep up the supply. 


vely 491 feet and 


The capacity of this) 


. So great was the | 


ITh 


rectly. 

“The well at Prospect Park in Brooklyn, N. Y., 
affords the best illustration of the effect of a con- 
stant draught in permanently lowering the ground 
| water. 

** This well was constructed in 1869. 

«The following statistics have been furnished us 
by Mr. Van Brunt Bergen, Assistant Engineer, 
| Brooklyn City Works: 


above tide level. ea 
| Elevation of water table May, 1869................. ; 5.2 
Elevation of water table, completio : of well, December, 
WAS ah cand da pusidase<e dine has ss ceqibaae ae 

| In April, 1870, water was pumped for two weeks con- 
secutively, the vield being 866,050 gallons per twenty 
four hours, and the water table was reduced to the 


Elevation of water table as first found November, 1868, 


15.6 
- oe 





4.55 


2 


14. 


* The effect has been as follows : 








Av. gallons Av. elev. 

Year. per day. wat. table. | 
Weer ase ccestecs ¢, shaeudadesed 300,000 14.15 
MEN d0kl-é dd ases ocbes ‘betcceccds Se 13.03 

SE rer Ge. stata dle ac 10.56 
re See ee 11.29 
Me & «caucekedununcearat «. 335,000 10.70 
Piccetatsetdvendeesvedetbaes txts 204,000 P85 

DP AENAGSA skukched Shetoneesntedaxad 235,000 9.83 

| 1877....... dinage Reha teikhin.s tiisinns: 9.21 


| ‘It is seen here that an average draught of only 
| 304,000 gallons per day has lowered the water 
|table five feet in eight years, and also that the 
| yield is diminishing, for while in 1873 a daily | 
draught of 288,000 gallons permitted the water 

table to rise five inches, in 1876 a draught of 235,- 

000 gallons was just equal to the supply, and in 

1877, a draught of 252,000 gallons again lowered 

the water. 

‘* Independently of the manifest insufficiency of 
this mode of supply, serious objection is to be 
made to it in the case of Newark, mm that the gath- 
ering-ground must necessarily be in 4 region where 
the population will rapidly increase, and for many 
years the water will be exposed to the worst possible 
| a id of all contaminations, the drainage from privies 
cess-pools, <A district which 1s growing, and as | 
yet not supplied with sewers, furnishes the most 
unwholesome water that can be used. The shal-| 
lowness of the water over the rocks makes it cer- 
tain that any well supply will be foul. 

« “The driven wells at Belleville are not deep 

wells, in any sense of the term, and the arguments | 

in favor of ‘deep-well water’ which are advanced | 

by some eminent authorities cannot be applied to 
m with any justice.” 

In May, the Aqueduct Board procured from Pro- 
fessor Nichols, of the Massachusetts Institute of 
Technology, a complete analysis of the waters of 
the Passaic River, and of the driven wells. This 
report has not been made public. 

A brief report’was also made by the Consulting 

i . Mr. J. C. Campbell, in which the effect 
of the constant pumping from some wells in New 
York, in permanently lowering the ground water, 
was mentioned. 

After careful consideration of the subject, the | 
Board resolved to make a thorough and extended | 
trial of the system. 

Twenty tu of three inches diameter have | 
been driven twenty feet apart ona line at right | 
angles to the river. They are connected by cast- | 
iron pipe increasing from 8 inches to 24 inches in | 
diameter, leading to a pump of 24 inches diameter | 
and 221¢ inches stroke, in — house. The 

ump is run at such speed as to deliver two and a 
half millions of gallons per day. 

Pumping was on Sept. 8, and it is pro- 
fone to continue a months, - bs 

ere is evidence permanent yield o 
wells is attained. uent and careful measure- 
ments of the quantity delivered and of the effect of 
the ping on the water are made 7 the 

naieeen in charge of the experiments. Mr. W. A. 
ompson, For i 








reasons, no publication | 


|of the cornice about 5 
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will be made of any of the partial results during 
the progress of the test. The magnitude of the 
scale on which the experiment is made, and the 
great care taken to secure information as to the 
movement of the under-ground water during its 
progress, cannot fail to make the results of great 
value to engineers and all others interested in 
water-supply. Great credit is due to the Aqueduct 
Board and the Superintendent, Mr. J. B. Ward, 
for the thoroughness with which they have under- 
taken their inquiries into the best sources of an 
additional supply, and the investigations of the 
two past years will undoubtedly place at their dis- 
poeal such complete data as will enable sound con- 
clusions to be reached. 


—> +e > oo Se 
EDDYSTONE LIGHTHOUSE. 

The construction of the new Eddystone Light- 
house, the foundation-stone of which has been 
successfully laid, importantly differs from the one 
which it is intended to supersede. The differences 
are directed to the attainment of greater stability 
in the structure itself, and also to the diminution 
of the strain to which it will be subjected. 

Mr. Douglass, the engineer who designed the new 
tower and personally superintends its progress, 
was once, with his father, a prisoner in the old 
lighthouse for several days, during which the 
weather rendered it impossible for any boat to 
reach them, when he hell oppentendty to examine 
the forces which the building resisted. From this 
experience, and from subsequent study, he con 
cluded that the shape of the tower, tapering up 
ward in acurve from its foundation, was not the 
best which could be designed. By allowing the 


THE 


waves to run up readily toward the sum- 
mit, this shape had the effect of throw 
ing the main stress of the water upon 


the upper part of the tower, where it acted with 
enormous leverage to weaken the base. The wave 
strokes thus delivered against the building not 
only produced great tremor of the entire structure 
but constantly drove the water through the weak 
enel joints of the masonry. 

The upper part was reinforced in 1839 and in 


| 1865, by strong internal wrought-iron ties, extend 


ing from the lantern floor downwards to the lower 
portion of the tower. In 1865 it was found that 
the chief mischief was caused by the upward stroke 
of heavy seas acting on the projecting cornice un- 
der the lantern gallery, which lifted the parts 
above this level. After reducing the projection 
inches, and fastening the 


| stones together by through bolts, the leakage was 


arrested; but the constant shocks on the upper 
parts of the tower had seriously shaken the gneiss 
rock on which it is founded. and increased the 
weakening incidental to the partial undermining 
ot the base by the sea. Mr. Douglass, in his de- 
signs for the new light-house, had, therefore, to 
diminish the effect of these upward strokes, and 
give increased strength to the foundation, upon 
which, probably, greater shock would be thrown. 
He determined to place the curved portion of the 
tower upon a base with vertical sides, which would 
not have the same tendency to produce an upward 
run of the waves; and also to lay the foundations 
differently. 

The old lighthouse was built on a portion of the 
reef which, in ordinary weather is at the level of 


| high-water, and which affords no more than room 


for the structure placed upon it; the new one will 
stand upon a portion entirely submerged at high- 
water, and which is the summit of a slightly con- 
vex platform of rock, and thus having a somewhat 
broad base at a level lower than its central part. In 
this part, an excavation has been made to receive 
the foundation, the floorof which is 214 feet below 
the low-water mark at spring-tides. The first step 
in the construction was to excavate for the iron 
mast of acrane, and then to build up around this 
a granite platform. When the platform had 
reached a sufficient height, the outer limits of the 
structure were defined, and the excavations were 
surrounded by a wall of brick-work, forming a cir- 
cular coffer-dam, strengthened by being divided 
into three compartments by brick walls, extending 
from its inner surface to the central platform. 

The stones of the first course of the lighthouse 
are fastened to the rocky base by bolts of yel- 
low metal, and of each subsequent course are 
united to all the others with which they are 
in contact by dove-tails equalling one-third 
the extent of the opposed surfaces. and hav- 
ing their interstices filled in with cement. The 
stones of the first course are 2 feet thick, and the 
bolts are 244 feet long, and 114 inches in diameter. 
The bolt-h are drilled through the stone, and a 
corresponding hole, undercut so as to be smaller 
above than below, is made in the rock beneath. 
The bolt is split at each end, and a wedge is in- 
serted into the lower split, and is put first into the 
hole, so that, when the bolt is sent home, it is 
driven down upon this wedge and is made to ex- 
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pand to completely fill the conical hole in the rock. 
A similar wedge is then introduced into the upper 
split, and is driven down so as to tighten this 
against the granite. 

In this way, by successive courses of granite 
bolted or dovetailed as described, there will be con- 
structed a solid cylindrical base, 44 feet in diame- 
ter and 22 feet high, having its upper surface 244 
feet above the high waterof spring tides. At the 
top of this base, there will be a landing platform 
41¢ feet wide, and from this will spring the base of 
the true tower, 351, feet in diameter at its com- 
mencement and 18i, feet under the cornice, the 
top of which will be 138 feet above the rock. The 
proposed tower isin form a concave elliptic frustum, 
the generating curve of which has a semi-trans- 


verse axis of 173 feet, and a semi-conjugate axis | 


of 37 feet. 

With the exception of a water-tank, the tower 
will be sulid to the height of 251g feet above high- 
water spring tides. At this level, the walls will be 
816 feet thick, diminishing to 244 feet at the top. 
The tower will contain nine apartments, each 
feet in height, in addition to the lantern, the seven 
uppermost being 14 feet in diameter. The eleva- 
tion of the light will be 130 feet above high water, 


instead of 72 feet as at present, by which its range | 
will be increased from 14 to about 1714 nautical | 


miles, so that it will just overlap the range of the 
new electrical lights at the Lizard. The precise 
kind of light and of fog-signal which will be em- 
ployed,’are to be determined. The granite much 
resembles the Dalbeattie stone. The blocks of the 


cylindrical base are each 61, feet deep, 2 feet thick, | 


and 3 feet 10 inches on their outer circumference, 
all without a flaw. The whole of the work is to be 
dovetailed and cemented, both horizontally and 
vertically, on the system already adopted at the 
Hanois, Wolf and Longships Rock Lighthouses. 
The total net quantity of granite in the work will 
be about 69,100 cubic feet. 
estimated at £78,000. On the completion of the 
new lighthouse it is intended to take down the 
present lighthouse to the level of the top of the 
solid base, 29 feet above high water of spring tides. 
This portion of the present structure is shown re- 
maining in our illustration of the proposed new 
lighthouse as it will appear when the work is 
finished. The work is conducted by means of 
the twin-screw steamer Hercules, which was 
built for the Great and Little Bass Lighthouses 
at Ceylon and which carries all the necessary 
appliances, besides serving as a barrack for 
the men. It leaves Plymouth daily to arrive 
atthe Eddystone reef soon after the beginnin 

of ebb tide, and first is made fast to buoys an 

iron stanchions fixed in the adjacent rock, her 


stern only a few boats’ lengths from the scene | 
of operation. Men then land upon the reef and | 
rig up the crane, while others bring hose from | 


the steamer, by which one or more of the com- 
partments of the coffer-dam can be pumped dry as 
soon as the waves cease to break over and to refill 
them. By a smaller hose, compressed air is driven 
from the steamer to work the rock drills used in 
excavating; no blasting being done, lest it might 
diminish the stability of the foundation. On 
the deck of the steamer there is a railway, on 
which a truck cones heavy loads, as blocks 
of — bags of bricks or of sand, and 
barrels of cement, to the stern, whence they are 


carried to the rock by a double chain, extend- | 


ing from a_ timber framework on _ bvard 
to the crane in the central platform, and worked 
over the pulleys by the steamer engines. By aid 
of these appliances, the work goes on rapidly, the 
rock is cut away, the excavated surface is levelled 
and , and the massive blocks of granite are 
brought one after another into the positions which 
they willoccupy. After about three hours’ work, 
the rising tide gives notice to prepare for depart- 
ure. ae which is loose is returned to the 
steamer, arm of the crane is lowered and 
lashed to some of the fixed stanchions, and the last 
men leave as the waves begin to break over the 
site. the time the steamer is under way, there 
is nothing to mark the place but the crane mast 
showing for a few feet amid the spray which 
dashes around it. 

Few hands are employed, and these are picked 
workmen, as skill and character. Much 
that has to be 
in fair weather the sea is generally rough, and 
boats are exposed to great risks among the reets. 
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columns any items cf interest that may be furnished us. 


GAS AND WATER. 
The reservoir of the Decatur (IIl.) water-works has 
been enlarged. 


Over 200 barrels of water are carted through Corsi- 
cana, Texas, daily, and sold. 





0} 


The cost of the work is | 
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Thirteen of the Chicago aldermen have expressed 


env in favor of the appointment of a city archi- 
tec 


The supply of water in Reading, Pa., is very low. 
There is no water flowing from Ohlinger Creek, the 
/main source of supply. 


By the management of its own gas works the city of 
Manchester (Eng.) has, in its last financial year, realized 
the handsome balance of $475,000, 


Ordinances authorizing the laying of a considerable 
amount of water-pipe in Philadelphia were passed by the 
Common Council of that city on the 15th. 


A by-law giving authority to raise eleyen thousand 
dollars for the construction of water-works in Seaforth, 
Ont., was carried on the 6th inst., by thirty-seven 
majority. 


Mechanical Engineer Lowry, of Pittsburgh, has re- 
turned home from West Point, whither he went to su- 
perintend the fitting of the compound cylinder engines 
at the new water-works. 


The directors of the British Museum have determined 
to put the electric light on a permanent basis in that 
institution. Lights are now being placed not only in 
the reading-room, but in the galleries, so that during 
the winter season the museum may remain open for 
| several hours after sunset. 


With only twelve inches of water in the reservoir of 
the Monticello (lowa) water-works, two streams of water 
were thrown from one hydrant, through inch anda half 
nozzles; to the height of 60 feet. With direct pressure, 
the water might be thrown at least 200 feet. The water- 
works there are a great success 


The Kansas City Water-Works will be enlarged dur- 
ing the coming year to about double present capacity. 
| The company is now figuring with the Holly Manufac 

turing Company, of Lockport, and the Corliss Steam 
Engine Company, of Providence, for the necessary 
|machinery. The rapid growth of the city—some 50 per 


| cent. inten years—has made this enlargement needed | 


| sooner than was expected. 


La SALLE, [Il., Oct. 8.—While excavating for the 
| construction of a reservoir for fire uses, a city contractor 
recently struck a powerful spring of the purest water a 
few feet below the surface. Itis now yielding an im- 


mense amount of water daily, and steps have been | 


taken by the municipal authorities to utilize it for pub- 
| lic benefit. Being situated on a high elevation, it can 
|easily be conducted to the business and residence por- 

tions of the city. Enthusiastic citizens are talking of a 
| regular system of water-works. 


In the debate on the London water-supply question 
| which took place in the English House of Commons, on 
| Aug. 14 last, Mr. Cross, Home Secretary, 
prepared to say, on behalf ot the government, that it 


| ment again met, with a view of ascertaining if the sup- 
| ply of water could be effectually improved without se- 


| riously increasing the cost to consumers, and whether | 


it was advisable that the whole of the companies should 
| surrender their powers to persons appointed by the gov- 
ernment. 


said that he was | 
should be looked into in all its bearings before Parlia- | 


343 


and water during the spring freshets. If the Holly plan 
proves a complete failuye the consolation remains that 
the work is ornamental. —7 roy Press 


The Pennichuck Water Company, of Nashua, N. H., 
is engaged at the present time in enlarging its capacity 
for supplying the city with water. Its reservoir on 
Winter Hill has been improved, and from it a 16-inch 
main pipe, in addition to the 10-inch pipe now in use, 
is being laid through main street to the Pearl-street 
crossing, from which point, after uniting the pipes men 
tioned, a 12.nch pipe will be continued to Pearson 
Building. From Railroad square to the Jackson Com 
yany’s mills a 12-inch pipe will be put in, in 
addition to the 6-inch pipe now in ure; and 
from the Telegraph block to the Nashua Company's 
mills a 12-inch pipe will be laid, in addition to the old 
S-inch. For the present, at least, the new pipes will be 
tapped only for hydrants. The Water Company has 
a two miles of 6-inch pipe, which will be laid on 

ollis, Temple, and other streets in the spring. It has 
also purchased an additional water privilege. with 15 
foot fall, on Pennichuck brook, near the Concord Rai! 
road, and next year will put in another pumping station 
and a large - through Concord street to the maim 
pipe, using what is known as the Holly system. By this 
arrangement, it will be enabled to supply the city with 
water independent of its present reservoir and admiral le 
system. Six hundred tons of iron have been purchased 
for the improvement. 


oe 


BRIDGES. 
The Philadelphia Bridge Works, Pottstown, will work 
its employés alternately night and day shortly 


A new bridge over the Neva, named after the Czar, 
and costing 6,000,000 roubles, was opened on the 12th 
with great ceremony. 


The report and order for an act to authorize the con 
struction of a bridge between Boston proper and East 
Boston is specially assigned for action by the City Coun 
cil on Oct. 23. 


Work is progressing upon the bridge across Red Lake 
River, at Crookstown, Minn. The superstructure is to 
be built by the Clinton (lowa) Bridge Company, ard 
will be a combination bridge of the Howe truss pattern, 
with a main span of 180 feet, an approach on the north 
end of 45 feet, and one of 60 feet upon the south end 


A company has been formed in Venice, with a capital 
| of 5,000,000 francs, for the purpose of building a sec 
fond bridge across the lagunes between the city and the 
main land. The existing bridge is used exclusively by 
| the railway. The new one will be for vehicles and foot 
| passengers, and open to everybody. 
| TRAMWAYS.—The corporation of Glasgow has ac 
cepted the effer of Messrs. A. & J. Faill to construct 
| contract No. 7 of the Glasgow Tramways, the contract 
| price being £32,432 1s. 9d., with £220 for maintenance 
| during the first twelve months. The offer of the Steel 
| Company of Scotland to supply steel rails required for 
| these tramways at the price of £8 10s. per ton has been 
| accepted. 


| The Atlanta Bridge Works (Wilkins, Post & Co.) of 
| Atlanta, Ga., and 102 Broadway, New York, bast just 
| completed a deck bridge of five spans of 120 feet each, 
| acrss the Etowah River in Georgia for the Western & 


The site of the new reservoir which is to furnish | Atlantic Railroad, and have in process of construction a 
| water to the prisoners of the new Penitentiary at Hunt- | structure of the same character, consisting of six spans 


is extremely dangerous; even | 


| ingdon, Pa., is located half a mile back of the prison 
| site, and comprises three rgs, which send out a ~~ 
| volume of = cold water, such as can scarcely 

| found elsewhere in this State. The reservoir is about com- 
| pleted. It was built by W. W. Morrison, of Lock Haven, 
whose contract price was $5,450. His contract in- 
cluded digging the excavation, making the embankments 
| and laying feet of t-inch pipe which now con- 
| ducts water to the prison site for the convenience of the 
| stone-masons at work there. The capacity of the basin 


| twenty-six feet. 


| Mr. Louis H. Knapp, Civil Engineer to the Water 
| Coramissioners, bas made a report which contains some 
| interesting facts and . He says that the average 
cost of pumping one million gallons of water in 1878, by 
| the Worthington & Shepard engines, inctaling attend- 
}ance, repairs, fuel, supplies, ete., was $4. 

|the Holly engine, $8.08; and as the water by 
|the latter has to be pumped by the former, the 
| whole cost may be placed at $13 for every mil- 
| lion gallons. The total cost of providing one million 
gallons, including the interest on the investment and the 
| renewal of the engines, was $57.95, while the revenue 
| derived only amounted to $43.15. The difference in the 
| cost of maintenance and the revenue derived is account- 
| ed for by the fact that no charge is made for the water 
| sup to the public buildings, public schools, fire- 
| engine houses, police stations and the fire hydrants. 
| Buffalo Courier, Oct. 13. 


The water-works tunnel is rapidly approaching com- 

It is ex 
point wu the inlet pier this week. It will 
| take about ten days afterward to sink the shaft in the 
tunnel. rtion of 





that resists the action of the pick. 
now being put on the engine house at the 
the walls for the residence of the engineer 
This oe correspond with 
make a me. Itis designed 
with a substantial and or- 

fence, and when completed the — will 
an attractive appearance, dock in rear 
to assume form. ‘The timbers 
and the filling will be of stone, 

that will resist the action of the ice 


= 


is 96,000 gallons, and the fall of water to the site is | 


92; by| 


that excavation will reach the | 


| of 100 feet each, for the same road, to cross the Chata 
| hoochie River. They have also just completed two spans 
| of 120 feet each for the Cheraw & Chester Railroad in 
| South Carolina, and one 80-foot span for the Greenville 
| & Columbia Railroad in the same State. 


| The Directors of the Forth Bridge Company, Edin- 
| burgh, have accepted tenders for the construction of a 
| bridge across the Firth of Forth, at Queens Ferry. 
| Méssrs. Vickers & Sons, Sheffield, have obtained the 
| contract for the steel framework of the bridge, while 
| McArrol & Co., Glasgow, have got the contract for the 

masonry and foundation. The first-named contract is 
| uuderstood to am«uunt to about £700,000, ance the sec 
| ond to about £300,000. Meanwhile the directors have 
= accepting offers for the supply of the immense 
| steel chains, which will not be required for three or four 
| years. 


The Corrugated Metal Company of East Berlin, Conn., 
is full of orders in all departments. It has just com 
pleted an iron fire-proof building, 14. 160 ft., four 
| stories high, for the Seth Tromas Clock Company, and 
| is building a large number of bridges, including one span 
|of 115 ft. for town of Great Barrington, Mass; one of 
| 95 ft. and one of 97 ft. for town of Alden, N. Y.; one of 
| 82 ft. for Susquehanna County, Pennsylvania; two of 75 
| ft. each for town of Gilbertsville, N. Y.; one of 75 ft. 
| for the town of Washington, Conn.: six spans, ag 
| gregating 635 lineal feet, for town of Windsor, and a 

rge number from 50 ft. to 65 ft. in length. It has 
| also three months’ work ahead in the iron-shutter de- 
| partment. 


~~ 
RAILROADS. 


The New Prunswick & Canada branch road from 
|McAdam to Vanceboro is completed and ready for 


| The Northern Pacific Railroad began to ran trains to 
| Mandan, Dak., on Oct. 13. 


| The Elevated railroads of this city, during the past 
three months, have carried 12,012,956 passenzérs. and 
| have received $905,082.69, beiay nvarly $1,000,000 per 


| year. 
| . 
| The two divisions of the Pan-Handle between Columbus 
| and Pittsburgh have been consolidated and placed un 
| der the superintendence of J. H. Barrett J. R. Shaler, 

former Division Superintendent, goes to Louisville as the 
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successor of Horace Scott in the management of the 


Jeffersonville, Madison and Indianapolis Line. 


Ortrawa, Ont., Oct. 9.—Mr. Sandford Fleming, chief 
government engineer, has left for Manitoba, where he 
will make a personal inspection of works in that district 
and of the projected route for the Winnipeg branch of 
the Canada Pacific Railway. After carrying out this 
vart of the programme, it is said, that if time permits, 

e will make a flying visit to British Columbia. The 
general impression here is that the contract for the Bur- 
rard-inlet route will not be let at the time specified in the 
advertisements calling for tenders. 


New York, Oct. 15.—Mr. William P. Garrison, Presi- 
dent of the Manhattan Elevated Railroad, wes sum- 
moned by the Legislative Committee to-day. He testi- 
fied that the cost of the road was about $800,000 per 
mile, while the cars cost $3,400 and the engines $5,200. 
The New York Loan and Improvement Company’s stock 
amounted to three million dollars, every cent of which 
the witness believed was paid in, although some of it 
was paid as called after the contract for building the 
Metropolitan road, The road had paid nothing to prop- 
erty-holders for damages resulting from construction of 
the road ; nothing yet had been paid to the city for 
the right of way. 


The St. Paul Pioneer- Press states that ‘‘ the short line 
between St. Pau! and Minneapolis is so far completed as 
to enable construction trains to run from the St. Paul end 
to the bridge across the river. This is regarded by engi- , 
neers as one of the most extraordinary aoe of rail- 
road building in the United States. The amount of | 
labor performed, the quantity of earth excavated from 
hills and piled up on clavebet road-beds; the cutting of 
a road-bed through solid rock; the building of bridge 

siers, and in fact the work accomplished is a few months 

is 80 great that it is a never-ending topic of conversation 

among all who have looked over the road, and it re- 

flects the highest credit upon the Milwaukee & St. Paul 
and its indefatigable employes.” The job was con- | 
tracted for and executed by 8S. A. Harrison & Co., Mil- | 
waukee, Wis. 


The Fergus Falls (Minn.) Journal, of recent date, con- 
tains this interesting account of the doings there by an | 
enterprising firm of contractors: “Mr. 8. A. Harrison, | 
of Milwaukee, one of the firm of Langdon, Harrison & | 
Co., contractors for the eighty-five miles extension of 
the St. Vincent branch of the St. Paul, Minneapolis & | 
Manitoba railway informs us that there are upward of 
500 men on the grade and over 250 teams. The force is 
steadily increasing and in a few days will aggregate 
1,000 men, by including track and bridge forces. This 

* force scattered over twenty-eight miles of heavy work 
east and west of Fergus will soon make short work of it. 
Over eight hundred and fifty thousand yards of earth 
have been removed up to this time. Iron is laid to Tu- | 
muli—and the track-layers have moved west and will 
lay track this way from Barnesville on the remaining 
fifty-one miles. The grade is now ready for track-lay- 
ers for about twenty-three miles, and will be finished | 

ahead of the track. [It now looks as if the track will be 
connected earlier from the west, and Fergus will thus | 
vet rail connection three weeks earlier than to attempt | 
to connect from the east.” 
—-~ eee 


RIVERS AND HARBORS. 


The United States surveying officers aré to have the | 
rock at Seaconnet, R. I., where so many vessels have | 
been lost, removed, and will commence operations at | 
once, | 


The Philadelphia & Reading Railroad Co., which | 
controls the Schuylkill Canal, has been strengthening 
all the dam-breasts along the Schuylkill River. The 
breasts at Port Kennedy and Rawlings have been re- | 
built, and a large force of workmenis now engaged 
on the Black Rock dam-breast. A large coffer-dam 
been sunk above the breast, and the sluices will imme 
diately be torn out and rebuilt. Other improvements | 
are contemplated as soon as time admits. 


Mr. A. H. Whitney, of Harrisburg, Resident Engineer 
of the Pennsylvania Canal, with a corps of assistants, 1s 
engaged this summer in surveying and properly mark ng 
the grounds claimed and owned by the Pennsylvania 
Canal Co, oneach side of the canal from Huntingdon to | 
Duncan’s island, this being the extent of the Juniata | 
division. | 
WASHINGTON, Oct. 9.—A strong evidence of the fact | 
that business has experienced a great revival is found | 
in the complaints made by contractors who entered into | 
contracts with the Government before it was evident | 
that there would be a general activity in all branches of | 
trade. These contracts were made upon estimates | 
based on the then low prices of labor and material. | 
Now that both have advanced in cost, the contractors, | 
as a general thing, would be glad to rid themselves of | 
the obligations they have assumed, many of them claim- | 
ing that to fulfill their contracts will make them heavy 
losers. This is particularly the case with those who 
have secured work under the appropriations for river 
and harbor improvements, anda number of applications 
have been received at the War Department asking a | 
release. It is not probable, however, that such requests 
will be granted. 


| 
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MISCELLANEOUS. 


The new Mormon temple, now being built of granite | 
in Salt Lake City, will cost $5,000,000, 


The leather belting manufacturers of the country, at a 


meeting held in this city on the 15th, advanced the price | 


of belting from 15 to 20 per cent. 


Texas has six cities of over 10,000 inhabitants each, 
thus: Galveston, 25,000; San Antonio, 22,000; Hous- 
ton, 25,060; Dallas, 20,000; Austin, 17,000; Waco, 
10,000, 


The two companies which control all the telegraphing | 


| each other, they ee 
| i 


|on architecture as a 


| only receives henors as an improver. 


| the cross of the Legion of Honor, and a gran 


| Erie Canal. 


ENGINEERING NEWS. 


business of the Dominion have each reduced their rates | the boat, ahove the water-line. ‘The 


to 20 cents per ten words to ee Ontario, Quebec | 
and New Brunswick, and the tes of Maine, Vermont, 
New York and Michigan. 


The Horn-Silver mine, in Southern Utah, was sold at | 
Chicago, the other day, to Eastern capitalists for $5,- 
000,000. The mine was og three years ago by 
Campbell, Cullen & Co., the late proprietors, for $25,- | 
000, and it is stated that the net earnings of the mine | 
have been upward of $4,000 a day. 


The city ball at Philadelphia, all things considered, is | 
probably the most expensive piece of architectural folly | 
on the continent. Ithas already cost $7,500,000, the 
Albany capitol has only had $9,500,000 expended on it, | 
and the Philadelphia building commissioners want $1,- | 
250,000 appropriated for the next year, and the outside | 
walls are yet but half way up. 


The logy of the counties surrounding a 
is now being thoroughly studied by the members of the 





Second Geological Survey of Pennsylvania. under the 
direction of Professor E. C. Hall, Assistant State Geolo- | 
gist, in charge. Several important sections have been 
tinished thus far. One very important one has lately 
been completed, extending from Chester Valley to the | 
Delaware River. | 


John Elder & Co., the famous British ship-builders, | 
have just taken a contract for a miliion-dollar yacht. | 
It is for the Emperor of Russia, has been designed by 
Admiral Popoff, and will replace the Livadia, lost off 
the Crimea last Autumn. The Czar is represented in 
the contract by Admiral Lesovsky, the Russian minis- 
ter of marine. The guaranteed speed is to be 15 knots, 
the horse-power 10,500, and the length 230 feet. 


The tunnel through Mont St. Gothard being on the 
»0int of completion, it is now proposed to tunnel the 
Simplon and Mont Blanc. The tunnel through the for- 
mer will be longer than either the Mont Cenis or the St. 
Gothard tunnels, being eleven and a half miles in length, 


| while the length of the two latter is severally seven ard 
| a half and nine and a half miles. The cost of excavat- 
| ing the Simplon tunnel is estimated at $14,800,000, 


The curious traveling stones of Australia are para- 
lelled in Nevada. They are described as almost per- 
fectly round, about as la as a walnut, and of an 
ivory nature. When distributed about upon the floor, 
table or other level surface, within two or three feet of 
begin traveling toward a 
common centre, and there lie huddled up in a bunch 
like a lot of eggs ina nest. A single stone, removed to 
a distance of three and a half feet, upon being released, 


| returns to the heap, but if taken away four or five feet, 


remains motionless. 


Jacob Reese’s patent dephosphorizing process consists 
of a lime lining, treated with a bath of materials con- 
taining metals as a basis, for furnaces. Mr. Reese 
claims to have found that it was impossible toeliminate 
the phosphorus as long as the lining of the furnace or 
converter contained silica. His new method enhances 
the value of the metal greatly, and Mr. Reese claims 
that the five cents royalty is a small affair as compared 
to the benefits accruing from his process. His sale was 
to the Bessemer Steel Company, of Philadelphia, an 


| organization formed of all the Bessemer steel-makers in 


the country. 


Among the 35 flags, ensigns and standards of all na- 
tions, all but the flags of Egypt, the Argentine Repub- 
lic and Ecuador, the ensign of Greece and the standard 
of China have red in them; the German, Russian, Aus- 
trian and Brazilian standards have but little. Blue is 
next in favor, and white nearly as much; yellow is 
next; black is little used. n still less. Yellow is in 
the standards of Great Britain, Germany, Russia, Aus- 
tria, Spain and Brazil, as well as in the flags and ensigns 
of many others, including China, Prussia, E; and 
Belgium. Egypt and Brazil are addicted to black; green 
in Italy. Persia, Mexico and Bolivia. 


University College, London, is to have sixty lectures 
on architecture during the approaching session—thirty 
art, and dealing with the his- 
tory of the various styles, and thirty on materials and 
construction. An extra course will be given on ‘‘ Mod- 
ern Practice,” <n such subjects as planning for 
special purposes, the ordinary routine of building opera- 
tions, estimates, quantities, contracts, the conduct of 
works, the adjustment of oe rofessional charges, 
the London Building Act, the m ie by-laws, light and 
air, litigation about contracts and buildings, professional 
evidence, arbitrations, dilapidations, surveys, failure of 
buildings, valuations, and miscellaneous professional 
duties. 

Professor Gray, of Highland Park, I11., after long 
legal fighting, has at last Corn recognized as the original 
inventor of the telephone, and has secured an agreement 
by which he is to receive a royalty of twenty per cent. of 
all the gross profits from the rental of the machines in 
this country. Italso provided that this royalty shall 
never fall below $1 an instrumenta year. Itis esti- 
mated that there are now 100,000 in use in this country. 


| Bell was his strongest competitor for the honor of 


invention, but he now takes second place, and Edison 


The National Bell 


| Telephone Company will henceforth make all the instru- 


ments. Whilein Paris recently Professor Gra —- 
in 
the Exposition Universelle, 

The Belgian system of towage isto be tried on the 
Ten steamers are nearly finished, and this 
week 100 miles of cable, extending from Buffalo, east- 
ward, will be in complete working order. Two wire 
cables, each one inch in diameter, are laid along the bot- 
— of the canal, from lock a lock. i. aoe ae 

a clip-drum or grooved driving-w ta! 
guiding and tightening pulleys placed upon one side of 


| deemed unreaso’ 


Oct. 18, 1879 


of towing 
is performed by lifting the cable from the bottom of the 
canal by means of a grapple and placing it over the cli; - 
drum. The drum is then put in motion (turned) by oa 
engine in the towboat, causing the cable to over it 
without slipping and fail back again into canal at 
the stern of the towboat. The train in tow follows like 
a train of cars. 


The revival in the iron industry is interfering seri- 
ously with the completion of some of the public build- 
ings. Under the contract with a large responsible 
firm in Philadelphia, the iron frame of the roof for the 
new bureau of engraving and printing was to have beeu 
complete Sept. 18. Nota single piece of iron has yet 
been delivered here, some will arrive Saturday. 
The difficulty is not with the contractors, but arises 
from te fact that those iron establishments which can fur- 
nish the kind of iron material needed are so crowded with 


orders that the government cannot be supplied until its 
turn is reached. Bids were to be opened 


for iror 
work on the Memphis Custom-House. Ordinarily, fre o- 
a dozen to twenty bids would have been received. Only 
one firm sent pro the prices named were 


_ ly high.—Washington Telegram, 


Tron LIGHT-HOUSE FOR FLORIDA.—The Phoenix Iron 
Company, of Trenton, have been ey and night 
since January, the t work in hand being the iron 
light-house destined for the American Shoals, Florida, 
which has passed the final inspection, and has been pro- 
nounced perfect in every respect. It was completed in 
a shorter time than any of the kind ever before built. It 
is now being taken down and pared for shipment. 
This is a duplicate of one standing at Fowey Rocks, on 
the Florida coast, and the two are magnificent monu- 
ments. The structure is about 125 feet high, and hang- 
ing midway in the air are the eightrooms designed for 
the occupancy of the keeper. will be finished in 
wood, aside from which the entire workmanship is of 
metal. The heavier iron-work for the frame in which 
the Egyptian obelisk isto be brought to this country 
was also done at these works, and the lighter work, 
termed the ‘‘ cradle,” is making at the great works of 
John A. Roebling’s Sons. 


There is now being constructed at Chatham Dockyard 
a peculiar and extraordinary ship for Her Majesty’s 
Navy, named the Polyphemus, which is intended as a 
to io ram, Her length is 240 ft. between perpen- 
diculars and breadth 40 ft., and her load draught will be 
20 ft., with a free board of only 4 ft. 6 in. + CrOss- 
section of this vessel] will be very similar to that of a 
peg-top, the upper portion being covered with 3-in. steel 
armor and provided with a hurricane-deck carrying 
pinnel, pilot-boat and other fittings. She will be armed 
with a few light shell guns and Gatlings on the burri- 
cane deck, as defensive weapons to repel torpedo attacks 
and boarders, and as offensive weapons, with a ram pr: - 
jecting 12 ft. in advance of the stem and Whitehead tor- 
0 ports on the stem end on each side. The vessel will 
built with water-tight compartments and double bot- 
tom, and will carry 300 tons of cast-iron ballast, affixed 
to the outside in such a manner that it may be dropped 
in the event of the ship becoming disabled. 


ForEIGN TENDERS ACCEPTED.—France : At the naval 
oftices in Toulon, 16,130 kilos. of yellow copper, Messrs. 
Laveissiére & Sons, at 58.30f. per 100 kilos. ; Paris, a lot 
of cast-iron water-pipes, the Pont-’-Mousson Works, at 
£6 17s. per ton; at Besancon, ten metallic platforms for 
the Morteau Railway, estimated to cost £6.000, the 
Forges of Franche-Comté, at 21 per cent. reduction. 
Belgium: At Brussels, the supply of 25,800 kilos. gal- 
vanized iron wire, of 4 inch diameter, Messrs. Chapel, 
at 27.50f. per 100 kilos.; also, same firm, 13,200 kilos. 
of similar wire, ;', inch, at 31.50f. ; 34 cewt. cast steel in 
bars of various forms and dimensions, Messrs. Menke, 
for £44. Russia: A contract has been decided in Hel- 
singfors for 16,000 tons of rails for the Finland State 
Railways. The keenest competition was shown to secure 
the order by the largest English, and Russian 
rail-makers. Eventually the contract fell to Herr 
Krupp, of Essen, out of a list of 25 tenders. In this list 
three tenders were for iron rails at £5 2s, 6d. per tov, 
delivered in Finland. The other tenders were for stcel 
rails, and Herr Krupp’s price, being the lowest, was 
acce , at £5 2s. 3d. per ton in land. His price 
for fish-plates was £7 per ton, and for screwed bolts and 
nuts, £10 per ton. 


A new Bessemer steel company has been organized at 
Pittsburgh, having as stockholders members of the fol- 
lowing prominent firms : Hussey, Howe & Co., Park 
Bros. & Co., Singer, Nimick & Co., Miller, Metcalf & 
Parkin, William Clarke & Co,and Andrew Kloman. A 
number of feasible sites have been offered on favorable 
terms, but one has not yet been selected, but will be de- 
cided on this week and ground broken next week. The 
works are to be ey with all vigor. The object of the 
new concern is ply to manufacture steel billets for 
the use of the steel manufacturers whose names are 
ath above. The total —- of the works will doubt- 
ess be consumed by manufacturers. The 
company will simply put down a of converters and 
a blooming mill—a work that will not require nearly so 
much capital as is needed to build Bessemer steel rail 
works. . Metcalf, member of one of the above firms, 
states that there has only been a slight advance in steel, 
the price being held down by the foreign trade. Not near 
so much steel is imported now as formerly, since every 
variety of fine made in this country is equal to 

nothing, from the 
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THE great pumping engines for the improved | 
sewerage works of Boston are advertised this week | 
on our first advertising page, and no doubt will | 
attract’ the attention and bids of the principal | 
engine-builders in the country. 


a 

THe Common Council, of this city, have passed 
a resolution requesting the Park Commissioners to 
cancel the permission to the Manhattan Elevated 
Railroad Company to occupy the Battery, and not 
to permit any further use of the park for railroad 
purposes. he 


As will be seen in our columns of General Intel- 
ligence, the City Council of Milwaukee is seeking 
the services of expert engineers, to benefit by their 
advice on the subjects of improved sewerage and | 
water supply for that city. As late as the 15th} 
inst., no consulting engineer had been appointed. 





a 
WE omit the ‘‘ Steam Engine” from our columns 





| in a surprising ratio. 
| the Superintendent of the Building Department 
gives the number of buildings for whose erection 


| timated cost is $17,772,662. 


ENGINEERING NEWS. 


From 1873 
a marked decline in the building of new houses. 
The opening of the elevated roads to public traffic 
gave the first great impetus to renewed building 
activity in New York City, and thoughout the 
present year this activity has continued to increase 
The last quarterly report of 


| proposals have been filed during the past nine 


months, in comparison with the number during 


| the corresponding months for every year since 
The total for this year is 1,576, and their es- | 
The total for the same | 


1872. 


period in 1872 was 1,413, and their estimated cost 
was $22,855,820. The? greater cost in 1872 is, of 


| course, explained by the high prices of labor and 


building materials at that time, whereas now they 
are comparatively and really low. Concerning 


|room for further growth, a correspondent of the 
American Architect figures that of the 24,893 acres | 


New York includes, there are in the five wards 
bounded by First and Fifth avenues and by Fifty- 


a small part of which space is built upon. The 
eighty-five or ninety thousand structures in the 
metropolis are crowded upon'four or five thousand 
acres at the lower point of the island. 








= Sa mee : = 
to 1877 there was all over the country and that twenty feet will be the maximum lift at 


: |at an estimated cost of $45,000,000! 
| ninth and Ninetieth streets, a total of 20,830 acres, | > 
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any one lock.” 


Gen. Wright objects toa tunnel on account of 
its great cost, and the chance of a vessel sinking 
while in it, which would be a complete bar on 
navigation till it was removed. He thinks there is 
no difficulty about obtaining the needed supply of 
water at all seasons in a country of such great 
rainfall as Panama. He concludes by saying : 

ee While $100,000,000 is a large sum of money to 
speak of, it is not a large price to pay for so im- 

ortant a result as is here contemplated. The time 
has come when the commercial requirements of 
the world demand this canal, and its use will jus- 
tify the expenditure necessary for its construction. 
To no nation or people will it be of greater value 
and vital importance than ours, and we should 


| boldly, but judiciously, lead off in the work, and 


not wait to be pushed up to it by European engi- 
neers or other countries, 
‘*Compared with the cost of any of our ‘ trunk 
lines’ of railways or with many works both com- 
| pleted and in progress in other countries, the cost 
of this work is not so formidable. Take as a case 


|in point the St. Gothard Tunnel, nine and a quar- 


ter miles long. which is now piercing the Alps. 


} ed cost If such an 
| expenditure is justified forthe mere purpose of 


connecting, by means of another tunnel, the Swiss 
and Italian railroad systems, how much more so is 
| that named for the greatest engineering and com- 
|mercial problem of the age—the uniting of the 
| Atlantic and Pacific oceans by a ship canal ?” 


; : oo ‘ental iain 
this week in order to make space for other matter.| THIS week is prolific of discussion on the inter-| Gy. Wricut refers to the danger of a vessel's 


We have prepared a description of an 18-inch cyl- | 


oceanic transit question. In the New York Herald 


sinking in a tunnel. There is a possible danger of 
inder “ Buckeye” automatic cut-off engine, which | of the 22d inst. Commodore Shufeldt advocates, in | “ 


will be published as soon as all the necessary illus- | 


a three-column article, the Tehuantepec Railroad 


an equally serious accident occurring in a lock. 
| Engineers will calculate for themselves the pres- 


trative cuts are prepared, which we trust will be | as opposed to a canal, and is followed on the same | sure exerted against the gates of a lock containing 


by our next number. 





oo is 
Wirs the increasing competition in telegraphic 
communication all over the world, the rates of 
cable messages between Europe and America are 
rapidly being reduced. In view of the opening of 


the new French transatlantic line from Paris to | 


New York, the Anglo-American Company has 
issued a circular announcing a reduction of tariff 
to six pence, and sixty centimes, per word for mes- 
sages between Great Britain and France and New 
York and Canada, upon the completion of the 
French-American line. In order to provide for the 
large increase of business which, it is anticipated, 
will be the result of this reduction, a new cable 
will be laid by this company in 1880. 

ee 


THE result of the litigation in the case of the 
losses by the Pittsburgh riots of 1877 is that the 
County must pay for aJl the damage that was done 
by the mob, and that suits can be brought and the 
amount of losses recovered by those who suffered. 
This sweeping opinion has caused a sensation in 
Pittsburgh. An estimate of the losses which this| 
decision will render the county lable for cannot 
be made with much precision, but they will reach 





nearly $5,000,000. It is thought that an attempt 
will be made to compromise the matter to save the 
county from further costs. Judge Paxon, of Phil- 
adelphia, rendered the decision of the Supreme 
Court of the State, on the 5th inst., and there was 
no dissent therefrom. 


—_—__ —= oa ——_ 

At the New York Academy of Sciences, on the 
evening of the 20thinstant, Dr. R. P. Stevens read 
a paper on the growth of the beach-formation at 
Rockaway. L. I. In 1834, Far Rockaway, which 
is now some 2,000 feet from the ocean, was the 
rival-of Newport, and the sea came up tothe vil- 
lage. In the survey made by United States army 
officers just before the war of 1812, Block Island 
lay beyond the extremity of the beach, with a 
channel between. Later a storm filled up this 
channel, and made one to the West of the island, 
Still later this had been filled up and the beach had 
grown ever since, extending to the westward. The 
growth had been irregular or spasmodic, deposits 
being made with every storm, and it was easy to 
foretell that the point would extend to the South- 
east, making ultimately a magnificent point for an 
ocean pier. Not less than seven miles of beach had 
been formed since the survey of 1812, 


page by a letter from Gen. W. W. Wright, of Phila-| the water to float a 2,000-ton vessel with full cargo; 
delphia, on the superior merits of the Panama | what is the maximum velocity at which such a 
| route, with locks, over all others ; while the Econ-| vessel may strike the gates without going through 
omist, published at 31 Milk street, Boston, is pre-| them ; what time is required to reduce the speed 
paring an extra issue for this week which will con- | of a vessel below that rate of progress; what ave 
tain, besides a double-page map showing the differ- | the chances for perpetual vigilance on the part of 
| ent routes across the Isthmus, contributed papers ships’ crews in taking vessels through a series of 
|on the subject, by Col. Totten, Admiral Ammen, | Jocks,in all the kinds of weather that may occur,and 
Mr. Nathan Appleton, Mr. F. M. Kelley and other | at any hour of day and night; what are the chances 


| be the best. 


gentlemen who have become prominent in the | 


discussion of inter-oceanic transit, and who pro- 
pose to present the merits of the various proposed 
schemes of canalization; while ENGINEERING NEWs 
presents to its readers another communication 
from Major Shelbourne, which willbe found else- 
where. 
> — 
GENERAL WRIGHT, in his letter to the Herald, ad- 
vocating the Panama route says : 


‘* Most Americans, with but a superficial knowl- 
edge of the subject, believe the Nicaragua route to 
is belief is mainly based upon the 
published recommendations of the commission 
which, under the auspices of our government, 
made explorations and surveys in 1872 and 1873, 
but Iconsider it a mistaken one. That survey was 
conducted by naval officers, and however capable 
these gentlemen may be to handle and fight ships, 
it by no means follows that they are accomplished 
civi ches pee and qualitied to locate and construct 
rail and canals, Itis not ——. there- 
fore. that ee engineers, with a thorough 
knowledge of the subject, should differ in opinion 
from the conclusions arrived at.” 

General Wright’s reasons for preferring the 
Panama route over any others are ; First, Itis the 
shortest practicable route ; Second, It will cost less 
than any other; Third, It can be built in less 
time ; Fourth, The cost of maintenance and risk 
of obstruction will at least be reduced in propor- 
tion to its length as compared with other lines. 
His plan is: 

‘“‘ To use lift-locks on both sides of the summit, 
thereby reducing immensely the amount of ordi- 
nary excavation, and throwing out entirely all the 
expensive subaqueous rock excavation, except that 
which may ee in the terminal levels. 
The exact number and the lift, as well as the loca- 
tion of these locks, can only be finally determined 
by a careful location of line and consideration of 
local requirements. But the canal should be raised 
high to carry it safely over the great 
periodical in the Chagres River, and other 
serious impediments to maintenance. I assume 
that about one hundred feet above mean ocean 
level will be the proper height for the summit level 
(this will give an open summit cut 186 feet deep), 


for leakages that undermine and finally break 
|downa canal enibankment; what are the other 
sources of danger inacanal with locks? To assist 
such unprofessional readers as may be a little rusty 
in their hydrostatical recollections we here give a 
few data to enable them to calculate for them- 
selves :—The weight of a cubic foot of water at 60° 
Fahr. is 624¢ pounds ; one cubic fathom weighs six 
tons; when therefore the weight is required in 
tons, reduce the linear dimensions to fathoms, and 
multiply the volume by six. For calculating water 
pressure in pounds per square inch, we must find 
the weight of a prism of water one foot high, 
standing on a square inch, which gives the 
following rule :—For every 7 feet of depth al- 
low 3 pounds pressure per square inch. To the 
result add one per cent. For calculating water 
pressure in circular areas the rule is:— For 
every 100 feet of depth allow 34 pounds per 
square inch of diameter ayuare. For sea- 
water, add to the results of all such calculations 214 
per cent. or one-fortieth part. In a sea-level canal, 
with a tunnel, the dangers arise from the falling 
in of the roof, to prevent which lining may be 
necessary. In the canal which is to join the At- 
lantic and Pacific Oceans, and be a highway for 
all time for the world’s commerce, what is a few 
extra millions of money in original cost and its 
future inexpensive maintenance as against the 
continually-increasing and never-ending mainten- 
ance account of any canal with locks and embank- 
ments? ‘‘ Inter-Oceanic Transit Nuisances” these 
latter are certain to become in the end, and at no 
very distant day either. 
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Dr. Uriah A. Boyden, of Boston, Mass., inventor 
of various improvements on the turbine water- 
wheel, and possessor of other valuable patents, 
died on the 17th; leaving a fortune between one 
and two millions, the greater portion of which is 
bequeathed to various public institutions in that 





PERSONAL. 


The Board of Public Works of Jersey City, on 
the 2ist, for the third time, elected W. W. Ruggles 
to the oflice of Chief Engineer. The Board of Fi- 
nance and Taxation refuses to concur in the ap- 
pointinent. 

Kansas Ciry, Mo., Oct, 21.—The Grand Inter- 
national Division of Locomotive Engineers has 
elected officers as follows: P. M. Arthur, chief 
engineer; T. S. Ingraham, first engineer; Charles 
Fletcher, second engineer; W. H. Neal and D. 
Bennett, assistant engineers; J. E. Robinson, 
guide; G, W. Tyre, chaplain. Washington was se- 
lected as the place for holding the next session. 

H. L. Cooper, Superintendent of Rolling Stock 
on the Indianapolis, Bloomington & Western read, 
has been superseded by Charles Thompson, for- 
merly Master Mechanic of the New York Elevated 
Railroad, George E. Howe, Roadmaster and Civil 
Engineer of the same road, is succeeded by D. H. 
Sherman, who comes from the New York Central 
road, and who is to take full supervision of the 
road-bed, track, bridges, stations, fences, etc. 

‘M. Ferdinand de Lesseps,” the London World 
understands, ‘‘ has by no means given up as a defi- 
nite failure his scheme of the Panama Canal. He 
deems that question the only wants a little more 
sun to ripen it; and he is about to begin a fresh 
crusade on the subject, with a series of articles 
contributed to the new review started in Paris by 
Mme. Juliette Lamber. This, as it is well-known, 
is the nom de plume, as well as the maiden name, 
of Mme. Edmond Adam, the widow of a Republi- 
ean Senator, and the queen of a leading political 
salon, on the Boulevard Poissonniere.” 


Mr. John Roach, the veteran shipbuilder, is 


described asa man who never wastes a minute. | form—as that contained in the Journal of the | 


During his railway traveling he reads, plans and 
sleeps; and he is oftenest to be found in his ship- 
yard, seated in some sheltered corner, making ftig- 
ures, sometimes on paper and as often on pieces of 
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was omitted, thus rendering the references to 
equations 2 and 3 in the lines following the diagram 
valueless. We therefore insert the portion omitted 
and rectify the blunder: “In your issue of Sept. 
27, Mr. J. H. Darling has inadvertantly committed 
an error, which, though slight, materially affects 
the result. His two equations are co., ectly given 
us 

40 


4 u 


aan () 
40-y 


A 
and 
a+y et 
Equation (1) may be written 
rey = 40y— y*, 

whereas Mr. Darling gives it as 

e+yaMy-—y', 
thus rendering possible his subsequent substitu- 
tions and giving him finally a simple quadratic 
equation. If he will make the substitutions with 
the correct equations, he will obtain, as Mr. Adams 
and ‘C, W. K.’ have shown, a bi-quadratic which 
is somewhat tedious to solve. Both these latter 
solutions are correct. 
but little from the others, but this merely hap- 
pens so,” 


(2) 


(sh 


GRAVEL ROADS. 
71 Broadway, Room 83, } 
Oct. 21, 1879. § 
EpItoR ENGINEERING NEWS : 


In reply to the inquiry of your correspondent, | 


| Mr. Charles Holmes, on the subject of gravel roads, 


1 would refer him for full information to a series | 


of papers published in the journal of the Franklin 
Institute a few years ago. 

He will also tind in the annual reports of the 
Commissioners of New York Central Park, made 
during the construction of that work, nearly the 
same information—though not in so convenient a 
Franklin Lostitute. Wa. H. Grant, 
Civ. and Top. Engineer. 


| 


THE INTEROCEANIC CANAL, 


Mr, Darling's result differs | 


board. He is very abrupt in his questions, and | 
often poses for a minute even the many expert men | 
about the yard. 


Eprrok ENGINEERING NEWS : 

The objection of chief importance which has 
For instance, in walking in the| been urged against the San Blas route for an inter- 
street with his naval architect he may suddenly | oceanic canal is the fact that it is a tunnel route— 
change the subject, no matter what it is, and ask | that it involves a work of untried magnitude in the 
how big a ship must be to carry so many bales of | piercing of a mountain at least 7 miles through its 
cotton, accommodate a certain number of passen-| base with a bore of sufficient size to admit the larg- 
gers, and make so many knots per hour. He ex- | est ships with their topmasts standing. The popu- 
pects an answer instantly, and generally gets it. | lar mind, as is always the case with any great un- 
| dertaking which has to become its own first ex- 
‘ample, is pervaded with a vague and oppressive 
sense of its stupendous proportions, of its appre- 


CORRESPONDENCE. 


OcT. 25, 1879. 


t 
}throughout the entire proposed tunnel is 4 
| seamed, broken and disorganized, that the side 
(walls as well as the arch must needs be of ma 
jwonry. When we ask how this is to be known in 
jadvance, they reply that the wells dug on thy 
Isthmus exhibit the fact they have stated. [y. 
therefore, their statement is true, we are asked ty 
believe that wells dug through soil containing de- 
tached and buried surface rock, or in rock bed 
exposed for ages to disintegration, and buried at 
length under a soil partly of its own formation, 
is a fair sample of the rock to be found in the 
|heart of a neighboring mountain. Indeed, an 
| illustration so foreign and illogical is itself the 
| best exhibition of the resources of its authors, 
Whatever earthquakes may have done in Nicars- 
gua, or Mexico, or Peru, or Venezuela, where the 
solids of nature have approached toward the 
breadth of continents, we know, at least that at 
the narrowest ridge of the Isthmus there have 
been only the slightest indications of shock since 
the era of reliable record began. Moreover, the 
fact that the Cordillera range in this part of the 
Isthmus is composed, on the Atlantic side, of the 
|older crystalline rocks, such as granite, syenite 
and diorite, and on the Pacific side of rock of the 
| later eruptive period belonging to the families of 
the trachyte and baselt, possessing, in this respect, 
'a geological character quite distinct from that of 
the region between Panama and Aspinwall on the 
one hand, and the southern portion of the Isthmus 
at Limon Bay and the valley of the Atrato on the 
| other, affords a sufficient geological guarantee that 
| the rock to be met with in piercing a tunnel on 
the San Blas route will, for the most part, prove 
| to be of a character sufficiently homogeneous and 
| firm to be self sustaining. 





As incidental to the distinct geological characte: 
lof this region, reliable prcofs exist that up to the 
later Tertiary period this whole San Blas section 
lof the Isthmus was a mountainous island extend 
‘ing from the broken region of the lower Chagres 
Valley on the west to the Gulf of San Miguel on 
the south and east, and that the Atlantic and Pa- 
cific were then united on either side of it; and, in- 
deed, originally, that the waters of the Chagres 
fell into the Strait between the two oceans at or 
near Metuchin, where now that river makes its 
right-angled bend toward the Atlantic. 

But far the most numerous and plausible ob- 
jectors to the San Blas route are those who 
proclaim the immense cost of its tunnel. This is 
an argumentum ad hominem which runs forward 
with immediate power, because it assumes to be 





Cuitcaao, Ul, Oct, 20, 1879. 
Eprror ENGINEERING News: 

Can any reader tell me where to procure or how 
to prepare the pasty precipitate of sulphate of 
baryta, one of the ingredients of the jelly-plate 
process given on page 276 ante ? 

I can find at the drug-stores only the sulphate 
a powder. R. 8. 

| We have found this compound serviceable: 1 part 
best clear glue dissolved in 2 parts water, to which 
8% parts glycerine are added, In case the tablet is 
soft, add a little more glue; if hard, a little more 
water.—Ep. ENGINEERING NEws, | 


1s 


MARTINSVILLE, Clark Co., TIl,, Oct. 7, 1879, 
Eprror ENGINRERING NEwWs : 
I wish to state that my solution of the ‘‘ Howe 
Truss Problem,” published in ENGINEERING 


hended difficulties and its risks; and thus an idea 
or impression of its impracticability, based neither 
upon careful figures nor upon sound reasoning, is | the business of retirement for the San Blas route 
the result, at \he Paris Congress, with scarcely the favor of a 
Because a work is felt to be great in magnitude | formal notice, and fairly illustrates the thorough 

it is unconsciously and popularly assumed to be | studies and methods of that deliberative body. 
difficult of mechanical execution, The building of | Whether the advocates of lock routes were respon- 
the Chinese wall is an example of a great under- | sible for this, or whether it was the lapsus rationis 
taking, and yet in no sense a difficult one; and the | of a committee of hasty statistics and estimates, it 
piercing of a ship tunnel through the Cordilleras of | is not profitable now to inquire. The result, how- 
the Isthmus involves, as well, but the continued | ever, seems to have been reached by a calculation 
application of known and well-declared principles equivalent to the following syllogism: Tunnels 
of science throughout the succession of its details, constructed in the past have cost generally $10 per 
But, until a work of great magnitude is care-| cubic yard, Here is a proposed tunnel of more 
fully studied and assigned its approxnnate esti- | than twenty millions of cubic yards ; therefore « 
| mates, even engineers are often disposed to yield | tunnel canal by the San Blas route will cost at 
to the natural and popular impression, and thus | least two hundred and fifty millions of dollars. If 
pronounce hostilely and unwisely upon projects | no fault can be found in such a process of logic 


an argument of statistics addressed to the capital- 
ist. This was the presentment which quickly did 


News, of Sept. 27, is incorrect and valueless (as the details of which they have never reduced to a} then all hope of a feasible canal by the San Blas 
your readers have undoubtedly already noticed), a familiar acquaintance. It would not be altogether | route is vain, since capitalists will not risk their 
quantity (y in Equation 1) near the beginning hav- just, however, to compare an Isthmus ship-tunnel | money where the investment will not promise cer- 
ing wrong sign. with the Chinese wall for ease and certainty of | tain and sufficient returns. 

I checked my result by a graphical construction, construction, nor, on the other hand, are the ab- But observe how falsity has vitiated the very 
which showed so close an agreement that I did not surd predictions of some assumed scientific per- | beginning of the logical process we have adduced 
re-examine the equations. sons that the mountain would tumble into an un- | by the assumption thac this tunnel is in all respects 
dercutting so large, or that the pressure of the op a par with those smaller ones already com- 
water in the rock would push down its tunnel | pleted. Now, it has been admitted and stated, 
walls, to be tolerated for a moment either in de- | again and again, by experts in tunneling work, who 


Truly yours, J. H. DaRLING, 


THE CARPET PROBLEM. 


In our last issue (page 323, ante) a most impor- 
tant portion of the communication from ‘+ D, B.” | 


clared science or in common sense. 
Other objectors have assumed that the rock 


are not in the habit of risking their statements 


‘at random, that the only proper tunneling to be 
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done in constructing a ship-transit tunnel is in 
driving the heading or the small tunnel at the apex 
of the larger one. If, then, we assign to this part 
of the work the usual price for its class, 
and for the remainder a price corresponding 
to its relative situation and difficulty, we will 
arrive at a result in cost far different from the 
swollen and impracticable figures with which the 
objectors to the San Blas route have assumed to 
discredit and ignore it. 

But it is right to maintain more than this. The 
twenty million cubic yards of rock in the San Blas 
tunnel, which are classed as the equivalent of 
‘‘open-cut” work on the Nicaragua or other routes, 
are to be adjudged this additional advantage, to 
wit: the work can progress at all times, under cover 
of the mountain, for 24 hours of the day and 365 
days of the year, while on the other routes, in 
* open-cut” work, the burning skies and fickle 
rains are overhead, malarial and nocuous exhala- 
tions are the burden of every breath, and gurgling 
floods re-soak the slippery way. 

The objectors further say that in the San Blas 
tunnel it will be impossible to deal with the water 
of infiltration. In excavating the heading or apex 
tunnel, there is no reason to apprehend any greater 
difficulty in that respect than in any of the numer- 
ous tunnels already constructed. Pumping would 
be required in three shafts during this part of the 
work, but these would only be about one-half 
the depth of the principal ones at the Hoo- 
sac and Sutro tunnels. The heading tunnel 
once completed, there would be a natural self-drain- 
age until the level of the ocean is reached, when, 
for the 28 feet of depth below the sea-level, pump- 
ing would again be required. It has been sug- 
gested by Mr. Walter Shanly that this part of the 
work should be done in successive half-mile sec- 
tions, thus limiting the pumping area, and with a 
lift so comparatively insignificant, admitting the 
use of centrifugal pumps, discharging almost a Ni- 
agara of water, the objections on this score must 
reasonably disappear. 

If, however, among the objections we have 
named, is may be thought we have treated lightly 
the one relating to the instability of the rock likely 
to be met with, and involving the problem of pro- 
viding arching and possibly side walls for the tun- 
nel, we may admit the force of the objection, and 
then illustrate the extent of our probable error by 
facts most readily available, namely, that of 25,- 
000 lineal feet of the Hoosac tunnel in the Shanly 
contract only about 4,000 feet required arching, 
and in the Musconetcong tunnel, in a length of 
4,191 feet through rock, only 263 feet required the 
support of masonry. 

Taking the character of the rock where: the 
larger percentage appears, we find it to have been 
composed largely of mica schists passing into 
micaceous gneiss, with feldspathic variations. 
would appear, then, at the worst adventure, that 
only about one mile of the San Blas tunnel would 
need artificial support. 

Having thus noticed some of the current ob- 
jections to the San Blas route, I hasten to present 
the principal features of the proposed tunnel in de- 
tail. 

The illustration herewith will afford a view of its 
proposed form and size of section. An approach 
to a gothic arch has been deemed the best as af- 
fording the largest guarantee of natural stability, 
and instead of proposing an outward or flaring bat- 
ter for the side-walls by which the span of the arch 
would be increased without a corresponding ad- 
vantage in transit space, they are shown to be ver- 
tical and the springing of the arch to begin at a 
perpendicular depth of 86 feet below the crown. 
The width assigned to the tunnel, from a depth be- 
low the water line to 54 feet above it, is 100 feet. 
It is therefore calculated that the largest ships may 
pass each other in any portion of its length. 

There is shown in the left-hand section, the ship 


James Nesmith, in ballast, of 1,800 tons burden, | feet, and estimated as equivaleyt to 


It | 
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ship has been purposely shown against the side of 
the tunnel in order to declare the position of her 
top-mast head or truck, with reference to the tun- 
nel arch, the figure being drawn to a proportional 
scale, This will illustrate the objection that a 
ship, deviating in her passage considerably from 
the central line of the tunnel, would injure her 
masts and rigging by coming in contact with the 
decline of the arch. The yards of a ship when 
cock-billed, as shown in the figure, will fall within 
the vertical lines of her sides, and thus not be sub- 
ject to injury. Moreover, the tunnel sides would 
be provided, at or near the water-surface, with 
heavy wooden longitudinal fenders, A tug in 
charge of a sailing vessel within the tunnel would, 
of course, take its position next to the side of the 
tunnel, keeping the ship as near as may be on the 
central line. 

The arrow-head in the right section shows the 
height and position relative to the central line of 
the tunnel of the topmast trucks of the two Inman 
line steamers City of Chester and City of Berlin 
when passing each other within the tunnel, the 


| 
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beam of these vessels being 44 feet 5 inches and 45 
feet, respectively. while the sailing vessel named 
has a beam of 41 feet. The topmasts of these 
steamers are said to be as high as those of any 
ocean steamer now in use. It is predicted that the 
construction of an Isthmus Canal will have a like | 
effect in retiring sailing vessels in favor of steamers 
in the Western hemisphere, as the Suez Canal has 
demonstrated the case to be in the Eastern half of 
the globe. There are at present scarcely any sail- 
ing vessels afloat which could not carry their top- 
masts through a tunnel of the height and section 
proposed, 

In piercing this tunnel through the San Blas 
Cordilleras the tunneling proper would consist of a 
heading or preliminary tunnel, of a section of 
about 40 square yards, and located at the apex of 
the main excavation. For this part of the work I 
am confident there is placed a liberal estimate at 
$10 per cubic yard. Mr. Walter Shanly has writ- 
ten me that he would be willing to do it for less 
than that price. For the bulk of the excavation, 
being from the bottom of the heading tunnel down- 
ward 153 feet, and widening out to a width of 100 
** open cut” 
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This is the highest figure placed upon this portion 
of the work by Mr. Shanly. 

That I may not appear to have underestimated 
the cost of the excavation of this ship-tunnel, a few 
considerations and be here in point. 
Machine drilling did not advance much beyond 
imperfect and unsatisfactory demonstrations until 
within the last ten years. 


facts will 


High explosives have 
only received effective application within the same 
decade; therefore a tunnel contract awarded or 
work done previous to 1872 will not give us a fair 
exhibit of the actual cost of 


present experience. 


such work in our 
Perhaps the only example of 
tunneling on a large scale, which can give a fair 
approach to the present cost of tunnel excavation 
is the St. Gothard tunnel, now in progress. Its 
length is 48,952 feet, or nine and a quarter miler, 
with a section of about 74 square yards. The ex 
ample taken is of the year 1877, and the character 
of the rock granitic gneiss 
with workmen assistants 
share in premiums conditioned 


Sub-contracts wee 
to 
upon a stated 
progress. The cost fora heading of a section of 7.2 
square yards (6 square meters) was 29 francs 21 cen- 
times per cubic yard. Foran excavation from head- 
ing down to agrade called a ** eunette du strosse,” 


made whose were 


| of a section of 15.5 square yards (13sq. meters); the 
| cost was 15 francs 34 centimes per cubic yard. 
| For side enlargements of a section of 47.8 square 

yards (40 sq. meters), the cost was only 6 francs 50 
| centimes per cubic yards, the whole reaching an 
| average, 


for an entire tunnel excavation of 70.5 
square yards of section, of a cost of 10 francs 76 
centimes, These figures include labor, drilling, 
transportation of rock blasted, dynamite, fuses, 
oil, baskets to handle the broken rock, repair of 
rock-irills and cheir transportation. To the above 


| cost ig added 450 francs per lineal meter for the 


whole tunnel, which applies to the general adminis- 
tration and the proportion of the principal con 


tractor, being equal to an additional cost of 5 
| francs 83 centimes per cubic yard. 


We 


have, 


i therefore, a-total average for the whole tunnel 


excavation, not counting the drainage channels 
below the floor grade, of 16 francs 59 centimes per 
cubic yard, being equal, in United States currency, 
to about $3.30. Does it not appear, then, that 
when this cost per cubic yard is multiplied by 
three, in fixing an estimate for a heading tunnel 
of 40 square yards of section, in similar rock, on 
the Isthmus of Darien, we have reckoned liberally 
enough ? 

Again, it will be observed that the cost of side 
enlargements of a section altogether of about 48 
square yards on so small a scaleas in the St. Gothard 
tunnel and in finishing up the work, costs, with 
the administration portion added, only 12 fraiecs, 
33 centimes, or about $2.45. Will any one say, 
therefore, that we have assigned too small a price 
at $3 percubic yard for twenty millions of cubic 
yards inan open floor of rock approaching an 
average of width and a depth of 100 and 153 feet 
respectively ? 

The total excavation for the heading tannel wiil 
be 492,800 cubic yards and will cost at $10 per cubic 
yard the sum of $4,928,000. The floor or feot-bench 
excavation will equal a total of 20,727,715 cubic 
yards and cost at $3 per cubic yards $62,183,145, 
making a total for the whole tunnel excavation of 
7 miles in length roundly, a sum of sixty-seven 
millions of dollars. 

An important consideration, in connection with 
this work, is the fact that the- tunnel-mouth on the 
Atlantic side is but 5 miles from ship navigation, 
and on the Pacific side but 7 miles, affording, next 
to the Panama route, an advantage over the 
Nicaragua in the facility and cheapness of the 
delivery of machinery and supplies at the several 
points of application. 

My communication having grown already far 
beyond the limits I had set for it when I began, 1 
shall have to leave for a future occasion some fur- 
ther observations regarding the level of the tunnel 


now in the California trade, and the side of the | work, I have assigned a price of $3 per cubic yard. profile and the character of the harbors at either 
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qualities, as also the tidal relation of the two 
oceans to the proper working and maintenance of 
a sea-level transit through this part of the Isthmus. 
SIDNEY F. SHELBOURNE. 
NEw YORK, Oct. 22, 1879. 


WATER METERS. 


[Written for Encingerine News. | 
BY PHINEHAS BALL, WORCESTER, MASS. 


DOUBLE RECIPROCATING PISTON METER. 

Meters built upon this principle are based upon 
that of the common piston steam-engine. This 
form of engine has been, and continues to be, the 
most popular and reliable make. In using steam 
for power no device has yet supplanted the piston 
type of engine. Its action is positive, and the 
work to be performed by a given-sized engine, act- 
ing under a certain steam pressure, admits of ac- 
curate calculation. The area of the cylinder being 
fixed, the length of the stroke always the same, 
each travel of the piston will consume only that 
quantity of steam which this space in the cylinder 
will contain, The quantity of steam admitted to 
and exhausted from the cylinder being regulated 
by proper valves the number of cubic inches 
passed at each stroke will be the same under like 
conditions. 

Water meters constructed upon this principle are 
therefore positive in their measurement. As in 
the steam-engine, having cylinders of a given 
capacity with pistons arranged for a definite length 
of stroke, the admission of the water to the cylin- 
der and its discharge therefrom being regulated 
by properly-adjusted valves, controlled and actu- 
ated by suitable devices, the action of the meter 
becomes, in fact, the same in result as the meas- 
uring out of a specific quantity of any liquid in a 
gallon or other definite-sized measure, and record- 
ing the number of times the measure used has 
been filled and emptied. This result is accom- 
plished in the use of a water meter by the automa- 
tic movement of the pistons in the cylinder pro- 
duced by the pressure of the flowing water, by 
converting the fixed quantity passing the cylin- 
ders at each stroke of the pistons into cubic feet or 
gallons, and recording the same by suitable mech- 
anism. The meter is moved by the force of the 
water due to the head under which the water is 
drawn, and hence this form of meter acts with 
power, the same as is the case with the common 
piston steam-engine. 

The double reciprocating piston meter has four 
cylinders, four pistons, and usually two slide 
valves, or one rotary valve. The movement of 
the pistons being actvated by the pressure of the 
water, the arrangement of the parts is such that 
the movement uf the coupled pistons Nos, 1 and 2, 
shall actuate the valve which admits and dis- 


charges the water to and from pistons Nos. 3 and | 


4, or the valve which controls the movement of pis- 
ton A is moved by the action of the opposite pis- 
ton B. In this case but one side of the meter is 


extremity of the canal, together with their tidal | 
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| ; 

vert the rectilinear motion of the pistons into the | much increased, by the unequal and ever-varying 
rotary motion of the valve, the valve, of course, | pressure to which all meters are subjected. Many 
being driven by the pistons. To save the cranks | machines will do well and efficiently a uniform 
from all injury at the point where the valve | work under constant conditions, but will utterly 

changes the direction of the water, the pistons are | fail when subjected to the variable. 

| brought to rest against a stop coupled with other | INFERENTIAL METERS. 
| neceesary devices. | Measuring a Fractional Part of the Stream Passiny 

The piston meter is capable of a high degree of a Given Pipe or a Given Orifice. 
} accuracy in measurement; in fact, of the highest | These meters have been planned on the principle 
| accuracy of any form of meter acting under press- | Of the uniform flow of water through pipes and 
ure. The rotary-valve meter, when controlled by | orifices under known conditions of pressure. The 
| well-adjusted cranks, gives better results, for all | arrangement being to divert a certain proportion 
variations of small and full streams, and for low | of the water passing in the main pipe and by 
and high heads, than the slide valve. The reason | measuring accurately the small stream diverted, 
is obvious, the rotary-valve meter being controlled | infer the larger quantity. The small quantities 
by a crank movement, thé pistons must make their | named in the patented devices have been ,';, ,}, 
full stroke at each revolution of the valve, it being | and yoyo part of the whole. Meters of this class 
impossible that the cranks shall make their full | display much ingenuity in design and construc- 
revolutions unless the pistons complete their full | tion, but no device has come, to any extent, into 
stroke, With the slide valve, when the meter is! practical use. 
running on a small stream, the moving piston may ROTARY PISTON METERS. 

open the valve of the opposite piston just sufficient | This class is of recent design and introduction. 
to pass the small stream, changing the direction of | Unlike all other rotary meters the revolving 
the water before the piston moving the valve has | pistons are used in duplicate, and interlock each 
made its full stroke, and thus go on repeating the | Other, so as to form a continuous revolving dia- 
short stroke on both sides, giving short measure-| phragm or abutment between the inlet and outlet 
ment as a result of its operation under this situa-| ports, in the same manner as the piston in a steam 
tion. And fora full stream under full head, the | or water cylinder forms a complete dam or divid- 
tendency is in the opposite direction to give over | ing abutment between the ports of the inlet and 
| exhaust valve. This combination of moving parts 
SINGLE PISTON METERS. | promises to be one of marked service and utility 
Meters vf this class use but one cylinder, it in the making and use of water meters. The con- 
piston, and one valve. The valve is closed by the | struction is simplified beyond ony other arrange- 
action or motive power of the piston, but is thrown mens. The moving parts acting both as valves 
over, usually, by a bob-weight, or the action of a and pistons, no separate valves or pistons are re- 


spring or other equivalent device. This form, in | Tte4. 
appearance, is much more simple than the double 
piston, but is in reality more complicated by rea- | 
son of the extra devices needed to actuate the 
valve. A spring has at best only temporary value, 
while the fall weight,though more lastingly reliable, 
is usually more cumbersome to the machine in use. 
To obviate the difficulties that attend the use of a 
fall weight, or that of a spring, many devices have 
been proposed in which a sort of secondary small 
piston-valve is used to actuate the main valve, 
after it has been closed by the piston—this though 
different in form—in effect converts the single 
reciprocating piston into the double piston. 


normal measure. 


MISCELLANEOUS. 

A few inventions have been arranged under this 
head, their form and parts being such that they do 
| not belong to any one of the foregoing classes. In 
this division are to found a few very singular de- 
vices. One isa flexible tube through which the 
water passes to the outlet, over which passes a 
serious of rolls which as they pass press down the 
| tube, the roll forming a kind of exterior piston and 
| moving-valve combined. This will produce very 
|accurate results; but no substance can be found 
that will sustain the wear of the passing rolls for 
any great length of time. The same difficulty ap- 

rs here as in the diaphragm meter, the want of 





One peculiar action of the ordinary single pis- | 
ton-meter is that it cuts off the current of flowing | 
water fully and completely at every change of 


pea 
a suitable material for the essential part of the 


machine. 
INVENTIONS TO PERFECT. 


stroke. This is inevitable from the necessity! he inventions applied to the improvement of 
under which the current is reversed by the valve, | any and all existing forms of meters hardly ex- 
and conseyuently the stream is intermittent, and ceed four per cent. of the whole number taken out. 
has a decided reaction on the supply-pipe. | There may be a few included in the classified list, 
THE DIAPHRAGM, | that are either partially or wholly devoted to the 

This is in principle only a modification of the re- | improvement of previous inventions by the same 
ciprocating piston meter. The cylinder and piston | patentee. Allowing this to be true, the total nuin- 
are replaced by a flexible movable diaphragm. The | ber of patents that are improvements or attempted 
measuring is done by filling and discharging water | improvements on the parts of a device in use, as a 
| from the cavity formed by the movement of the | valve, a register, the reducing gearing between the 
diaphragm. In this class there is all the accom-| measuring parts and the register or for any devices 


| paniment of valves and the devices for moving the | to prevent wear of the moving parts, is small in 


acting, one set of pistons being at rest while the | valves as in thé piston. They are made with 
others are filling and discharging. 


of the flowing stream, occasioned by cutting off | class being actuated in a similar manner as its re- 
the flow in its change from one side of the meter | spective class of piston meter. Apparently, in 


to the other. In the place of two valves a rotary | theory, this form of meter is much more simple | 
In| and economical in construction than the piston | 


valve has been used with the best of results. 
the class where a rotary valve is tised, the flow of | meters. This is more apparent than real. The 
water through the meter is continuous, two cylin-! size must be large in proportion to the stream 
ders filling and two discharging at the same time. | measured, to enable it to do efficient work. 
The pistons in this class are never at rest only at | most insuperable obstacle in the way of the success 


the point where the valve crosses the point of clos- | of this form of meter, is the want of a material | 
ing one part and opening the one upon the | that will stand indefinitely, the wearing folding | 


other side ; or, in other words, one piston remains | strain to which the diaphragm is subjected. Vul- 
at rest while the opposite piston is carrying the canized rubber is the only substance yet found that 
valve over the point at which the change of the promises any success. But this is too costly and 
current of the water from filling to discharging | too uncertain of wear. Could a substance be found 
takes place. 

In the use of the rotary valve, a crank is required might be a fair prospect that this class would suc- | 
between the pist ns and the valve in order to con-| ceed. The wear of the diaphragm is caused, or! 


The result of | double and single diaphragms after the style of | 
this movement is that there is a slight pulsation the respective piston meters, the valves in each | 


The | 


| comparison to the whole number ; less probably in 
meter inventions than in any other department, 
unless it be in churns and washing-machines. 
That there is need of improvement in these minor 
parts is true. It is notably so of the register; no 
single part of a water meter is so troublesome and 
adds so much to the expense as _ the register, with 
the intermediate reducing gears, stuffing-box and 
their necessary adjuncts. Any simplification of 
these indispensable parts of the meter, that shall 
render their working more efficient and durable, 
and be at the same time less expensive in their first 
cost, and which can be readily attached to the 
| meter, and when in place be more compact and be 
| read with ease and certainty, will aid much in the 
| development of the meter business. 
| In closing the preseat” article, suffice it to say 


that would stand this vibrating strain, then there that the real and primary object to be attained in 


the use of a water meter, is first, to obtain a cer- 
tain, reliable and equitable mode of assessing or 
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levying the water rate or tax upon the basis of the ter case. A register under water soon gets discol- 


quantity of water used, not by the guessing of the | 
Water Registrar or the consumer. By the use of the | 
water meter the supply and consumption of water 


business footing as is that of any other commercial 
transaction carried on between man and man; and 
second, its use will prevent waste, which is the 
great burden and evil of our present water-supply 
system. No expedient of paper rules, with their 
formal and exact penalties, or well-ordered water 
police, has as yet proved successful to perma- 
nently check or remove the evil. Thetrue remedy 
is to charge each consumer for the quantity of , 
water delivered to him, for no more, and no less, 
and leave that consumer at full liberty to use the 
water so delivered in any manner that seems to 
his interest best. That is, sell water by reference 
to a standard that deals only in quantity, adopting 
here the same practice and pursuing the same 
principles now universally used in selling all kinds 
of liquids, or coal, grain, iron, or any other com- 
modity transferred in daily commercial transac- | 
tions. 


UNION WATER METER COMPANY, WORCES- | 
TER, MASS. 





DESCRIPTION OF THEIR WATER METERS. 


This company was organized in November, 1867. 
for the purpose of perfecting, making and intro- 
ducing the water meter jointly invented and 
patented by Phinehas Ball and Benaiah Fitts, of | 
Worcester, Mass. 

This meter was a double acting four cylinder 
rotary valve piston meter. The pistons were ar- 
ranged in the usual form, side by side, and par- 
allel to each other. Each duplicate pair of pistons 
were yoked together. In the centre of this 
yoke was placed a slotted cross-head, standing at 
right angles to the line of travel of the pistons. | 
The purpose of this grooved cross-head was to | 
give motion to a crank shaft, which revolved the 
rotary valve and the registering apparatus. The 
two duplicate pistons were coupled together 
through the crank shaft, somewhat like the two pis- | 
tons of a locomotive engine, through the axles of the 
drivers. The valve is a conical valve, set in the cen- 
tre of the meter. This valve contains six ports, 
three of which are for filling and three for discharg- | 
ing the water. The valve revolving continuously | 
when the pistons are in motion, the ports are so | 
arranged that two cylinders are filling and two! 
discharging water at one and thesame time. This 
arrangement so regulates the flow of the water 
through the meter that the reaction caused by 
changing the stream from the filling to the dis- | 
charging side of the meter is reduced to a mini- | 
mum. If the valve is accurately set as to its lap | 
or lead, this reaction is scarcely perceptible. This 
motion insures evenness of wear in the valve, as 
its travel is in one direction continuously, while 
the form of the valve promotes its wearing evenly | 
to its seat. 

To enable the eranks to pass their centres with- | 
out injury or strain by pulling on each other, each | 
piston is brought to rest against a proper stop, | 
which holds the piston firm in its place at rest, 
while the crank is being carried past the dead 
centre by the opposite piston. This feature is very 
important. 

The rotary motion of the crank shaft enables the 
registering apparatus to be driven direct by suita- | 
ble gearing, thus dispensing with all reciprocating 
pawl and ratchet devices. This feature overcomes 
one great defect in driving this necessary and 
troublesome part of a water meter. The rotary | 
motion of the spindle through the stuffing-box has 
an advantage over a reciprocating motion, in that 
it is less wearing upon the packing in the stuffing- 
box through which the spindle passes. The power 
of the piston meter enables the register to be placed 
upon the outside of the meter. Thus placing the 
register avoids all those difficulties connected with | 
a register, when placed under water inside the me- 
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ored to such an extent as to be 
culty, 


349 


such manner as to certainly control their move- 


read with diffi- ments and prevent any interference of the inter- 


locking wings. The movement of the pistons 


The travel of the pistons being controlled by the | being rotary, the register is driven direct in the 
is placed upon the same fair, just and honorable | stops, while the length of the stroke is fixed by the | same manner that it is done on the Ball & Fitts re- 


length of the crank, the measurement of the meter | ciprocating piston 


The only bearing part in the 


is made very accurate under all variations of head | piston being the point where it rests upon the up- 


and size of stream. This is evident, because the 
valve cannot revolve at a less distance in the travel 
of the pistons than is sufficient to pass the cranks 
over their centres, and they cannot go beyond the 
proper length of the cranks, being arrested by the 


right supporting post on its step, the wear has been 
reduced to a minimum. 

For the reciprocating piston we claim great ac- 
curacy of measurement, under all the varying con- 


| ditions under which a meter is called to work, and 





stops. This feature insures accurate measurement 

under varying heads of pressure and size of stream. 
ROTARY PISTON METER. 

This meter is the invention of Benaiah Fitts, 

the mechanical Engineer of the company, who has 

been in the constant employ of the company from 





its start, and has active charge and oversight of 
the making of the meters and the direction of 
the improvement in their construction, looking to 
the remedying of such defects as are brought to 
light by experience in the use of the meters sent 
out. 

This meter has been in use for large sizes now 


|about three years, and for the small sizes about 


two. It is more simple in construction than the 
Ball & Fitts. The pistons revolve in the same 
plane, on fixed centres. They are formed of the 


| segments of concentric circles, and interlock each 


other in such manner that there never comes an 
open way through the meter at any point in the 
revolution of the pistons. This makes the same 
division, or diaphragm, between incoming and 
outgoing water, as is formed by the valve and pis- 
ton in the piston-meter. The rotating pistons are 


hung upon steps, so as to avoid wear as much as 


possible. The revolving pistons are coupled to- 
gether through elliptical gears. These gears being 
devised and adjusted on the stems of the floats in 


as long life as is customary in the use of piston 
meters. 

For the rotary piston meter we claim accuracy 
of measurement, with longer life in use than can 
be had in a reciprocating piston meter, and also 
that insimplicity of construction it far excels me- 
ters of any class heretofore made. 

The meter above described is represented in ac- 


| companying cuts. 
i 
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The company has now made and seld about 
11,000 meters. 

At the first of January next, when our books 
have been posted, we can give the exact number. 


THE WORTHINGTON WATER METER. 


From a descriptive pamphlet issued by H. R.. 
Worthington, Esq., of this city, we republish the 
following concerning this meter: 

The working parts of this machine consist of 
two hollow brass plungers made very thin, light, 
and air-tight, to secure their flotation. They work 
through brass packing-rings, and act reciprocally 
each upon the valve of the other, in such a way as 
| to produce a motion that is positive under all con- 

ditions, combined with an absolute steadiness of 
delivery, whether the stream be large or small. 

The working parts are few, and, excepting those 

that pertain to the connecting gear, there are no 
rotary or oblique motions. ne details of its con- 
struction have been gradually reformed by the 
teachings of long practice, until now the machine 
seems to be in a condition to meet every reasonable 
requirement. A recent trial made of one, after 
eleven years’ constant service in the Croton Depart- 
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j 
ment, gave a result within 14g per cent. of absolute | 


correctness. It-may be said, therefore, that the 
mechanical desiderata have been fairly met. 
The meter is presented to-day as a durable, re- 
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of achamber alternately filled and emptied. There- 
fore, the flow of water ceases when by any de- 
rangement, the motion of the piston is interrupted. 
But neither the motion nor the stoppage of the in- 
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| 

| dations, etc., and the paper concluded by a re- 
view of the future mcs of cast iron, in which 
it was stated that where high compressive strength 
and economy were required, it would always be 


liable, effective machine, requiring almost no at-| ferential meter has any effect upon the water de-| preferred to wrought iron or steel. 


tention, ready to respond to the smallest draught livery, so that at times a large amount of water | 


of water, as well as to the largest, within its ca- 
pacity ; always able to start at any point of the 
stroke, never needing to be oilec 


materially reducing the effective head. We are 
left, therefore, to discuss only the general policy | 
of applying meters, either as restrainers of waste 
or adjudicators of value. 

The popular anne that water should be ‘‘free 
as air” is disposed of by saying that the charge is for 
transportation and distribution much more than 
for the fluid itself. But the more reasonable idea 
that it may cost less to waste water than to save it, 
is one upon which the controlling view of the sub- | 
ject depends. And it must be admitted that this is 
very often true. 

Take, for example, a town with works capable of | 
supplying 10,000,000 of gallons daily, but during | 
their minority not cailed upon for anything like | 
that quantity. As all the permanent expenses of | 
construction and distribution remain the same, the | 
question of annual cost, made up in great part of 
interest on expenditure, is not materially affected | 
by the supply of afew thousand gallons more or 
less per day. But here comes the evil. Habits of 
waste are encouraged and established which, as the 
number of consumers increases, threaten to tax the 
work: beyond their power. Then arises the de- 
mit for increased facilities with all the attendent | 


expenses, The pipes of distribution prove insuffi- | 
cient; the working pressure—enfeebled by the in- 
ordinate draught—will neither supply demands at 
high elevations nor maintain a suitable fire-press- 
ure, 

Statistics of general practice prove that the con- 
sumption has gradually increased within the last | 
forty years from about 10 gallons per day to each | 
inhabitant to more than 50, and, in some cases, | 
even to 100 gallons, When the Cochituate Works | 
were projected, an allowance of 80 gallons was | 
consent beyond any probable requirement, and | 
the works were built in the full expectation of | 
meeting the city’s growth for many vears tocome. | 
But long before calculation justified, the works | 
were embarrassed by demands that could not be 
filled without overcrowding the aqueduct, secur- 
ing additional sources of supply. using meters, 

‘and resorting to every other possible expedient. 

The same is true of the Croton and of almost | 
every other water-works that has reached maturity, 
so that now the calculation for supply is more than 
twice what was considered necessary only a few 
yearsago. By all this expensive and _ disappoint- 
ing experience, the truth bas been plainly written | 
that no provision for supply can keep pace with | 
the reckless waste that characterizes the use of | 
water, 

It issafeto say that there is hardly a water- | 
works in this country, under anything like full | 
development, that is not called upon to distribute | 
at least twice as much water as the convenience 
and comfort of its consumers require. A similar 
experiment was tried upon the first introduction | 
of illuminating gas, by estimating the consump- | 
tion, but the lesson was speedily learned that a | 
rigid system of measurement was the only thing | 
between the companies and utter failure. 

After gaining assent to the proposition that the 





| being 


may pass unrecorded, Another important me- 
chanical difference is that the motion of a piston- 


or adjusted, meter is slow, while that of the inferential wheel | 
making no noise, neither interrupting the flow nor is rapid; and this has much to do with their rela- 


tive durability. 

The chief practical objection to nearly all, if not 
every one of the inferential meters, is that they 
will allow a stream of some size to pass through 
without registry. In England, where they have 
been much ae this defect was dishonestly taken 
advantage of by many consumers, to keep a con- 
stant stream running into a tank at a rate below 
the indicating power of the meter. 

In regard to cost, the two varieties are not now 
so far apart as either to settle or largely influence 
the question of preference. It may be said, in 
general terms, that the difference is in favor of the 
inferential meter, especially for some of the larger 
sizes. On the points of durability, reliability, 
accuracy of record and ease of repairs, it is, in the 
writer's opinion, no injustice to say that the best 
piston-meter is superior to the best inferential- 
meter, But there are many of both kinds, some 
being of apparently recent construction, and 
nothing but the experience of years can settle these 
points incontrovertibly. 

The writer, desiring to avoid the charge of dispar- 
aging competitive machines, contents himself with 
saying that the proper application of the Worth- 
ington meter will be rewarded with satisfactory 
results in almost every case. It has been before the 
public for many years, applied many hundred 
times, and the occasional exception to its complete 
success has been found in the injurious wear pro- 
duced by the turbid water of some of our Western 
rivers. Yet even in several of those places it still 
maintains supremacy. <A recent salen for 15,000 
speaks well for the estimation in which it is held 
and the place it takes in competition with other 
forms. ; 

A word as to the objection often raised that the 
use of meters encourages so penurious a use of 
water as to injure the sanitary condition of sewers. 


This difficulty is easily and properly met by charg- | 


ing each consumer a certain amount sufficient to 
cover a full use of water, to be collected whether 


the quantity it represents is consumed or not. This | 


leaves the meter to stand, 
restricter of the 
of waste. 

It is not surprising that the casual observer is 


as it should, not a 
proper use of water, but a restrainer 


| embarrassed to select from the numerous forms of 


meters that appear from time to time, or that he 
should wonder at their number. The fact is, every 
form of steam engine, whether reciprocating or 
rotary, as also many forms of pumps, pnuematic 
engines and water-wheels, can be easily converted 
into a water meter, their principle of operation 
almost the same. The records of the Patent 


| Office, in the ae te of rotary engines and | 


pumps alone will show that if all these are to be 
reproduced, which there seems some reason to 
fear, it will be a long time before the question as 
to what is standard will be thoroughly answered. 
(TO BE CONTINUED.) 
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THE LIVERPOOL ENGINEERING SOCIETY. 


The eighty-third meeting of this Society was 
held at the Royal Institution, Colquit street, on 
Wednesday evening, the 8th inst.; Mr. M. E. 
Yeatman, M. A., President, in the chair. A paper 
on **Cast Iron for Engineering Purposes” was 
read by Mr. John 8. Brodie, M. Inst. M. E, 

In a brief introductory historical sketch, refer- 
ence was made to Smeaton, Savory, Newcomen, 
Murdock and others, who were among the first to 
make use of cast iron for bridges, machinery, etc., 
but it was shown that until the time of the valuable 
experiments of Messrs, Fairbairn and Hodgkinson, 
in 1827 to 1829, comparatively little progress was 
made in the application of iron castings for la 
structures. These experiments, together with the 
subsequent experiments of Mr, Hodgkinson, made 
in 1849, at the request of the Royal Commission on 


| the v 


J. V. Brick, Sec. L. E. 8S. 


VO 
AND ENGLISH FARM MA. 
CHINERY. 


| AMERICAN 


In a paper in *‘ Seribner” for November on “ The 
Agricultural Distress of Great Britain,’ Mr. P. TT, 
Soles gives the result of personal comparison of 

Unglish and American farin tools as follows: 

American manufacturers of farm tools shape 
them in such a way as to do the work with the 
least physical labor, The English manufacturer, 
, on the other hand, has a pride in making every- 

thing substantial, heavy and solid, without any 
regard to the weight or strength needed. Why, 
there is more wood and iron in an English farm- 
cart than would make two American carts, and 
a with their superb roads they load theirs no 

eavier than we do ours. An English manure 
fork is the same size and pattern it was half a cen- 
tury ago—a square rough tine, shouldered near the 

yint—calling for the greatest amount of force in 

oading or unloading. The American fork is a 

round, polished tine, tapering gradually from the 
oint to the base, and calling forthe least power. 
he weight of an English plow is at least three 
times that of ours a its length about twice, and 
yet it takes neither wider nor deeper furrow-slices 
than our best plows. In fact, one pair of horses 
attached to one of our best pattern plows will do 
froma third to a half more work in the same 
number of hours than an English farmer with his 
long, unwieldy pattern that is out of all propor- 
tion, both in length and weight, to the work it is 
intended for, The same is true of the English 
harrows, cultivators and all the implements in com- 
mon use for turning or cultivating the soil. The or- 
dinary wooden hand-rake is a clumsy, heavy thing, 
having from a third to a half more wood than is 
actually necessary. In many instances, in going 
through England, [have counted eight and ten 
‘hands gathering hay into windrows with these 
hand rakes, an operation very seldom, if ever, seen 
/ now in the United States, In many of the agricul- 
tural districts which I visited, farmers cultivating 
| from forty to a hundred acres of land still continue 
to cut their grain crops with a reaping hook and 
|eradle. The English cradle has a scythe blade of 
ordinary size and length with two short wooden 
fingers. The man cutting with this cradle thiows 
the cut grain around against the uncut standing 
'grain. Another man follows the cradler, equipped 
with a piece of stick about three feet in length 
with an iron hook on the end of it, and gathers 
| the cut grain into sheafs, and places them on the 
stubble before the next swath can be cut. The 
American, or what is commonly called the ‘ Yan- 
| kee,’ cradle has a wide scythe blade similar in size 
and length to the English, but instead of two short 
fingers it has four long ones, and the operator cuts 
the grain, which falls on the fingers and which is 
thrown into a sheaf on the stubble entirely out of 
| the way of the next cradler who follows, leaving 
the cut grain ready to be bound, one man with us 
doing the work of two in England. In talking on 
| the subject with an ae ade farmer in Essex 
County, England, I. had difficulty in convincing 
him that the long fingers of the ‘* Yankee” cradle 
| would not or could not get tangled upin thestraw, 
nor could I induce him to send and get an Ameri- 
can cradle, although he was complaining of the 
high price of farm labor when compared with the 
low price of farm produce. 
He 0 Oe 


THE SIMPLON TUNNEL. 


of the present age is 
extraordinary in the 
hard Tunnel is com- 


The engineering enterprise 
so great that there is nothin 
fact that even before the St, 

| pleted it is contemplated commencing a third gigan- 


tic tunnel through the Simplon. A company for 
the construction of this tunnel and the railways in 
/connection with it was formed in 1874, and it has 
already laid down the line from Lausanne through 
ey of the Rhone to Brieg, at the foot of the 
Simplon. The present French Ministers, together 


proper way to distribute water Is to measure it, | Railway. Structures, were shown to have been the | with M. Gambetta and also President Grévy are 
the question remains as to which form or class of | starting point for the extensive application of the | very anxious that this colossal undertaking chould 


the many water meters presented to notice is | material for columns, short-span girders, etc., now | be 


referable. In geveral terms they may be divided | 
into two classes: 

First.—The positive. 

Second,—The inferential. 

To the first class belong all forms of piston- 
meters, whether reciprocating or rotatory. To the 
second, propellor wheels, rotating vanes or similar 


the flowage by the rate of revolution. 
The distinctive difference between the two is, 
that the positive meter measures water hy means 


in such general use. [he different kinds of pig 
iron were then explained, and their suitability for 
various purposes reviewed. The strength, elas- 
ticity, ductility, etc., of cast iron, with methods 
of practical testing, were dealt with in detail, and 
the results arrived at by different experimenters 
reduced to common values and compared. 


given of recent successful applications of the 
material for bridge-work, columns, piles for foun- 


Meth-- nection with the Italiap . Railway. 
devices propelled by the current, and indicating | ods of preserving the surface of cast iron having it 


proceeded with without delay, it is 


‘affirmed that the French government intends to 


apply to the Chambers for a grant of 48,000,000f. 
for this purpose. It is also asserted that the Italian 
government is di to undertake the construc- 
tion of a line from Isili, at the foot of the 
‘Simplon, which will bring the tunnel into con- 
This line, 


is estimated, will cost some 28,000,000 


_been enumerated and explained, mstances were | francs. Concerning the tunnel itself, the fol- 


| lowing details are taken from the Records of the 
Posts and Telegraphs. Though the Simplon Tun- 
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nel will be loi than either the Mont Cenis or the 
St. Gothard Tunnel, it is thought that its con- 
struction will not be more difficult. The entrance 
to the St. Gothard Tunnel is situated at an altitude 
of 1,152 meters above the level of the sea, and the 
Mont Cenis Tunnel at 1,600 meters. The entrance 
to the Simplon Tunnel will be situated compara- 
tively low, and the railway leading to it frem 
Lausanne is quite straight, with an incline in 
no case greater than one in one hundred. 
On the northern § slope, however, the in- 
cline will be greater—13 in 100. In consequence 
of the low position of the tunnel, the work will not 
be subject to such constant interruption by the 


| 


snow as has been the case with the Mont Cenis and | 


St. Gothard tunnels. The Rhone on the Swiss and 
the Riviera on the Italian side will furnish the 
necessary puwer for the boring, and, thanks to the 
warmth of the climate of the canton of Wallis, it 
will not be necessary to suspend operations even in 
the most rigorous season. The tunnel will be even 
longer than the St. Gothard, as the latter is but 15 
kilometers in length, whereas the Simplon wil] be 
1814 ‘kilometers long. Geologists are of opinion 
that the stone of the Simplon is less hard than that 
of either Mont Cenis or St. Gothard, and it is cal- 
culated that the boring can be proceeded with at 
the rate of from 9 to 10 meters per day, so that the 
tunnel will probably be completed in six, or at 
most seven, years from the date of its commence- 
ment. The estimated cost of the enterprise is 
80,000,000 fr.—74,000,000f. for the caanel itself, 
making 4,000,000f. per kilometer. 
may be considered a little high in comparison with 
the St. Gothard Tunnel, which is being constructed 
for 2,500,000 f. per kilometer ; but 1,000,000 will be 
expended on the completion of the road to 
the mouth of the tunnel, and 5,000,000f. on the 
building of a large international station at Brieg. 
Only a small portion of the 80,000,000f. which wili 
te necessary for the carrying out of this enterprise 
will be raised by public subscription—that is to say, 
only 18,500,000f. The remaining 56,500,000f. will 
te granted to the company as follows: The Swiss 
government will subscribe 4,500,000f.; the Canton 
of Waadt, 5,000,000f.; the Canton of Wallis, 1,000, - 
000f.; the cantons of Berne, Freiburg and Geneva, 


$,000,000f.; the Swiss Western Railway Company, | 


5,000,000f., and France, 48,000,000f. 


GENERAL INTELLIGENCE. 


62 We solicit and are always pleased to publish in these 
cotumns any items cf interest that may be furnished us. 


GAS AND WATER. 


In England oe gas is now sold and delivered 
everywhere. Country residents receive it from the city 
in copper cylinders. 


By a careful calculation 16,000 of Pitts- 
burgh coal yields 4.9 cubic feet to the pound, while the 
best Wheeling coal yields only 4.2. 

The “ water-famine ” in ea Pa., 
authorities there to exist only in i 








is stated by the 
maginations of sen- 


sation-loving individuals. y have ‘‘ no-water on the 
brain.” 

Sr. Avsans, Vt., Oct. 21.—At a special meet- 
ing this ev , $1,000 was appropriated for dredgin 
the reservoir, increasing its capacity, and 
for the fire voted no tax to pay the 


same, leaving trustees to raise the money as they 


can. 
raced peat we Bian, Comer Bis” 


017.54. umber of lam in Washington, 8,551; 
Georgetown, ; total, . estima expen- 
ditures for gas, erection rs of lamps, salaries, 
&c., for the next fiscal year is $124,560. 

The French Fi t is satisfied that for- 


of water in their neigh- 
: tions at Senlis and 


vent id eva tion from the ground, and are 
us favora 0 the formation of aprings 

Lamp-wicks of spun glass are made in Germany. 

su the oil or spirit more larly, 

ex ams are pri wi Sem ob Carr 
about or sca’ 

ve a clearer ; they have 

he on "they consume Yeu fuel t- 

lamps they give a more in heat, with a more quiet 








This estimate | 


~ | ti 
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through the pipes from the river into the basin, and at 


once commenced digging his way out, and had succeeded 
in ma a hole in the lining before being discov 
ered. ater has commenced to leak out, and the 


Water-W orks Committee has not yet discovered how to 
get rid of the animal. 


Articles of Incorporation of the Bodie Water-works 
Company have been filed in the County Clerk’s office. 
Capital stock, $100,000; shares $100,000 at a 81 per 
share. Directors, C. H. West, George Gillson, John 
Wagner, Harvey Boone and J. H. Page. Place of busi- 
ness, Bodie, Colo. The object is to supply Bodie with 
water for fire and domestic purposes. The water, intro 
duced this season, will be for fire purposes. Next spring 
measures will be adopted to introduce water from Cot 
tonwood Creek for household use. 


In illustration of the diseage-breeding quality of lead- 
water, it is mentioned that in a prison supplied with the 
sewer-tainted water of the river Thames cases of ty- 
phoid fever were frequent. The sources of supply were 
changed to spring sources, and fever almost entirely 
disappeared, and there was a marked advance in the 

neral health. In one prison there was an outbreak of 

iarrhoea, such engveveled regulariy among the outside 
—, Accidental contamination of the water in 
he prison cistern with sewage gas was detected. When 
this was prevented health was restored. In one prison 
cases of goitre appeared. The water was changed and 
cases of goitre ceased. The water distilled from sea- 
water, duly aerated, now universally used in the Royal 
British Navy, has contributed to the greater healthiness 
of that service over the mercantile marine. 


The bids for the construction of the Oblinger reservoir, 

| Reading, Pa., were opened on the 17th by the Water 
Board. Ten proposals were read as follows : 

Al. W. Upp, complete.... ........... .... $36,500 00 
FE. F. Schantz & Co., excluding iron and wood 

work.... ; $2,198 42 

Wm. Call. cman, ae 33,515 05 

° , seomplete 39,804 00 

J. Kennedy. ; emeteaive of trouwork 36,234 00 

Reynolds & Angell, complete 43.800 CO 

David Ryan, complete 43,097 20 


J F. McCafferty & Co., iron and woodwork ex 
clude4....... ' es mail age 36,110 20 
Levi Maltzberger & Co., complete.. 31,565 00 


Wm. Nolan & Bros., complete 


{| complete.... 
Wm. L. Room. | excluding ironwork. 20,433 69 


The contract was unanimously awarded to Levi Maltz- 
berger & Co. of Reading, Pa. 


The annual report of the Water Registrar of the Dis- 
trict of Columbia, Thomas ©. Cox, submitted 
on the 16th inst., shows the total length of water 
mains laid in the District during the past fiscal 
year to be 172 miles: there are $11 fire-plugs 
n the District, mostly all of the McClelland pat- 
ent; 209 hydrants, of which 250 are in Washington 
and 49 in Georgetown. Amount of money collected by 
the Collector of Taxes for the Water Department for 
taxes, rent, taps and permits, $69,450.60. Expenses 
for the same period as above—oftice rolls, $7,710; cov- 
nt expenses, $416.04; in ‘tors and 
| rolls, $32,259.68; material, $12,612.21: advertising, 
$90.05, and refunded $202.70. Total, $53,290.68. The 
total assessment for water mains laid, was $11,432.58. 
The amount of —— water main tax and inter- 
| est on same June 30, was $111,349.10. The amount of 
| such tax collected from July, 1878, to Sept. 30, 1879, 


| was, together with interest, $22,180.43. 
of the Board of Aldermen of 


| Ata regular meeting 

Milwaukee, Wis., held Sept. 29, the Board of Public 

| Works and the Commisioner of Health were authorized 

| *to a oa one or two consulting engineers of national 
reputation to consult with them, with the siew of decid- 

| ing the most efficacious and economical mode of solving 

| our sewerage and water works problem,” at the expense 


22.078 41 
31.789 19 


| of the general fund of the city, names of said engi- 
ee see ee City Council pre- 
| vious to being employ: 


ed. 

| The reports of ae special committee in relation to the 
‘abatement of the river nuisance and the resolutions 

recommended by said committee were taken up, viz. : 
Resolved, That the Board of Public Works be and 
pany is eae to cause plans oe be mote for a sys- 
| tem of inte g@ sewers, together with an estimate 
of the cost , to be submitted to the Common 
Council as soon as practicable, and that in the meantime 
sufficient dredging shall be done in the rivers, to make a 
uniform depth at the outlet of the sewers to remove any 
| accumulation which may have lodged opposite the same, 
| and to determine whether the effects of said dredging 


Y | are beneficial enough to warrant its continuance for 


ey purposes, and report the same to this Coun- 
cil. 

Adopted. 

Resolved, That the Board of Public Works be and is 


the water from some point in 
wells at the North Point pumping works, 
of the cost of the same as soon as prac- 
said Board of Public Works are here- 


i 
( 
i 


ing and wa' , said machinery to be built with 
Boe Se, eae ae Sor Ses Se svete and wowees 
of this oe ee ee eee 
tion and ; and there be and is hereby 





laborers’ | 
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apes wiated out of the general city fund the sum of 
$175,000 for said work 

On motion of Alderman Dixon it was referred to the 
Committee on Finance, the Board of Public Works and 
the Committee on Water Works, with instructions t 
report at the next meeting 


ooo 
STREETS, DRAINAGE, ETC 
The Committee on Improved Sewerage, Boston 
awarded the contract for the tuunel section to K 
Malone, of Lancaster, Pa., for $306,458 


las 
A 


A contract for reconstructing the Hamilton avenu 
(Brooklyn), sewer at an expense of $5,082 was awarded 
on the 21st, by the Board of City Works 


During the last fiscal year 2,055 square yards of new 
sidewalks have been set and 1,:3550 lineal feet of curbing 
laid in Washington. D.C. The cost of labor and ma 
terial was #58,535.37. 


Berlin has been largely furnished with an asphalt 
pavement which to pedestrians and residents has been 
agreeable, but which has had the effect of causing horses 
to slip, and thereby giving rise, particularly in the past 
vear, to a large number of accidents. At least, so say 
the police authorities. Other magnates of the city gov 
ernment being of the opinion that the accidents have 
been owing to the carelessness of drivers, and not to the 
pavements, a commission has been appointed to inquire 
into the question, but meantime the further laying of 
the pavement has been suspended. The objections of 
speedy decay, swelling under the heat and the like, that 
have made asphalt pavements in New York failures, 
have not been urged against the Berlin pavement 


THE IMPROVED SEWERAGE SysTEM.—At noon on the 
17th the Committee on Improved Sewerage opened pro 
posals for building the tunnel section of the new sewer 
under Dorchester Bay to Moon Island. The bids were on 
the basis of the city engineer's approximate estimate of 
quantities of work to be done, and called for the: fol 
lowing : (a) 6,984 lineal feel of tunnel ; (b) 461 linear 
feet of shafting ; (c) 160 linear feet of iron cylinders ; 
(d) 3 balkheads about shafts. Each bidder was required 
by the terms of the specifications to furnish a bond of 
$2,000 at the time his bid was deposited, and the party 
receiving the contract will be required to furnish a bond 
for $25,000, signed by satisfactory sureties residing in 
this Commonwealth, and it is further stipulated that 
$25,000 due under the contract shall be held by the city 
until the entire work is completed. The estimate of 
City Engineer Davis, as to the cost of the undertaking, 


was $407,832, and bids were received from five parties as 
follows : 

W. L. Hoblitzel & Wm. Pyatt, Baltimore $200,250 
Clinton Beckwith, ferkimer, N. Y 380,900 
R. A. Malone, Lancaster 306.458 
John Cavanaugh, Boston 4°22,070 
Smith, Ripley & Co., New York 553,725 


It was understood that other parties outside the State 
desired to bid. but could not furnish a bond with Mas 
sachusetts sureties. The committee bas not yet awariled 
the contract. 

oon 


BRIDGES. 


The Committee on Bridges, Boston, has awarded the 
contract for rebuilding the Western Avenue Bridge to 
William A. Kenrick, of East Boston, for $6,216, and the 
contract for building an abutment of said bridge to 
Patrick Kiernan, of Chelsea, for $3,572. 


Parties have offercd to build a bridge over the Illinois 
River at the point where the Indiana, Bloomington & 
Western road proposes to cross the stream in extending 
its line from Pekin to Peoria entirely of tron for 
$50,000, and a combination bridge for $41,000. 


The Edgemoor Iron Works, at Wilmington, Del., are 
to build the new bridge over the Schuylkill, at Filbert 
street, Philadelphia, for the Pennsylvama Railroad 
It will have three tracks, and will be built in three 
spans, one of 144 ft., and two of 160 ft. each. The 
“dgemoor Works have now contracts for over 12,000 
tons of iron-work on hand. 


The Baltimore Bridge Company is building an iron 
bridge over the Mississippi for the Chicago, Milwaukee 
& St. Paul, on its new short line between Minneapolis 
and St. Paul. The br’dge will be 144 feet aebun how. 
water mark, and will have one span of 340 feet, two of 
270 feet each, four of 60 feet each and one of 40 feet. 
It will be carried on iron piers resting on masonry 
foundations. . 


Among recent contracts taken by Rust & Coolidge, 
142 Dearborn street, Chicago, and that are now in 
rocess of execution, are the following, viz.: An iron 
bridge over the Arkansas River, for the Denver & South 
Park Railroad Company ; five iron spans, together with 
their substructures, upon the line of the Northwestern 
Grand Trunk Railway ; one iron span over the tracks of 
the Chicago, Rock Island & Pacific Railroad, for the 
Chicago & Strawn Railway Company ; an iron trestle 
over the Auxvasse River, upon the Chicago & Alton 
Railroad, in Missouri ; two combination spans, upon 
Atchison, Jewell County & Western Railroad; one 
combination span, upon the line of the St. Louis, Keokuk 
& Northwestern Railway. 


The Detroit, Grand Haven and Milwaukee Railway, 
Geo. Masson, Chief Engineer, has just replaced a 
wooden bridge over Thorn Apple River, about 10 miles 
east of Grand Rapids, with a new iron structure. The 
new bridge is iron-plate girder, with one centre span of 
105 feet over all, and two end — of 40 feet each, 
making total length 185 feet. pth of centre girder, 
10 feet, assumed dead weight being the weight of the 
iron girders, floor timbers, guard timbers and rails 
thereon, 1,000 Ibs. per foot; travelling load, 3,000 Ibs. : 
, 4,000 ibs.; equal to 2,000 Ibs. per foot on each 
; cross-ties of syuare oak timber, 8 « 12", 14 


Hi 


from centre to centre, rest directly upon top of 
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the beams, secured with guard timbers 10x12; side 

latforms with wire = railing complete the bridge. 

otal weight of iron 130,000 Ibs. The iron work was 
built by the Detroit Bridge & Iron Works at their shops 
at Detroit. The work of putting it in place was done by 
the Railway Company’s bridge men, the old timber Burr 
truss bridge being used in place of false works. The 
work of erection began at 7 a. m. on Sanday the 19th 
inst, and at 8 p. m, the same day trains were 
over without any interruption to the regular traffic of 
the Railway. 

RAILROADS. 

A new railroad from Covington, Ind., to Attica is be- 

ing talked up in the former city. 


The Southern Minnesota Railroad Co., let forty miles 
of grading between Sioux Falls and Flandreau on 
the 15th. 


Severance & Cregg, of Lawrence, have contracted to 


build the Boston & Lowell Railroad passenger station at | 


that place for $56,200. 


The Reading Railroad Company is building two new | 


pea-coal engines for the Bound Brook road which are ca- 
pable of running seventy miles an hour. 


Messrs. Budd & Williams, of Ann Arbor, have re- | 
grading the extension of the | 


ceived the contract for 
Toledo & Ann Arbor Rai 
Rubles Corners. 


All of the important railroads of Colorado, Utah, Ne- 
vada and California have recently given orders for 
paper wheels. The most important roads in the ‘‘ far 

orthwest,” the Northern Pacific and St. Paul, Minne- 
apolis & Manitoba are also to be added to the list. 


The capital invested in British railways is at the rate 
of $224,000 per mile, while the investment in American 
railways is at the rate of $58,310 per mile, and this is 
considerably above what our roads actually cost, while 
it is materially above what they might be replaced for 
at present prices, 


ad between South Lyon and 


The Japanese Government has been most shamefully 
fleeced by the English in the construction of the first 
railroad built inthe Empire. The line is only 18 miles 
long, and narrow-gauge at that, but it cost 250,000 
per mile. The Superintendent was paid the enormous 
salary of $3,000 per month. 


The Wabash & St. Louis, and the Kansas City & 
Northern Railways with termini at Toledo, O., and 
Kansas City, Mo., were consolidated under the name of 
the Wabash, St. Louis & Pacific Railway on the 14th, 
by an almost unanimous vote of three-fourths of the 


stock. There will be a meeting of officers at Toledo, on | 


Nov. 7. 


The Wabash, St. Louis & Pacific Railway, the con- | 


solidated line between Toledo and Kansas City, Mo., has 


given an order for rolling stock and general outfit | 


amounting to $1,900,000 to be delivered by March 1, 
1880, ‘The new equipments will consist of 30 locomo- 
tives, 15 passenger coaches and 8,100 freight cars, of 
which 500 will be stock cars and 400 coal cars. 


A French geographical paper, the Exploration, has 
received from Lisbon startling tidings of an English 
scheme for a railway from the River Zambesi through 
Livingstoniana, ‘‘a Scotch town,” to the northera coas* 
of Zanzibar. Mr. Stanley started the idea ; Manchester 
merchants have taken it up, the Government approve it, 
and a company with two millions capital is to be formed. 
Central Africa and its treasures, bewails the Explora- 
tion, are to share the fate of India and Australia, while 
the French Sahara railway scheme hangs fire. 


Mr. A. E. Buchanan, Superintendent of the Arkansas | 


Division of the St. Louis, Iron Mountain & Southern 
Railway has devised a method for constructing ditches 
through the flat country adjoining the railroad track, 
that is worthy of — notice. On a common flat car 
a frame-work is laid, 

one side, and to which, at the outer extremity, a plow 
weighing about 2,000 Ibs. is attached; a derrick attach. 
ment from the car raises and lowers the plow as desired. 
By means of this ‘‘ditcher car” and attachments, Mr. 
Buchanan at each cut excavates a ditch of 214 feet 
wide and 2 feet deep; and has been able to cut 35 miles 
of ditch at the rate of one-third of a mile per hour, run 

ning three times in the same furrow, and using a scraper 
in the last run to clear the berme of three feet. No hand 
work is required to complete the ditch; a force of six 


men, besides train crew, are used to handle the derrick, | 


ete. On Mr. Buchanan’s division there is a uniform 
descent toward Little Rock, of an average of one foot 
to the mile, and ditches are sometimes continuous from 
5 to 10 miles of the above uniform grade before reach- 
ing a well-defined stream with sufficient fall to carry off 
the water. 


A Great WorK COMMENCED.—Major John C. Cham- 
bers, President of the Midland Railway, Drainage and 
Canal Company, was in Sanford last week. tie was 
met there on Friday by Colonel R. T. P. Allen and 
Judge John R. Mizell, and after consultation with them, 
engaged the Colonel’s steamer, which is about completed 
in Tohopkaliga Lake, also engaging the Colonel and 
seven men, to commence at once the work of opening 
up the passage through the Kissimmee River and Cy- 
press Lake into the great Lake Okeechobee. When this 
is accomplished, then the work of opening a passage 
from Lake Okeechobee into the head-waters of the 
Caloosahatchee will be prosecuted with vigor, thus es- 
tablishing navigation from the Gulf of Mexico to 


Lake Tohopkaliga. This is only the beginning of the | 


great work that is to be accomplished by the Company 
represented by Major Chambers, which we understand 
is backed by unlimited ee capital. They will go 
on to finish up the Florida Midland Railway, to connect 
at Tohopkaliga with the great water passage they are 
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now opening. They further propose the construction of 
canal from Lake Okeechobee to the Indian River; the 
oe of a navigable route from St. John’s River to 
the Kissimmee River, and improvement of the St. John’s 
River from the present head of navigation to its mouth, 


and the opening of a navigable channel by a canal from | 


Lake Washington to Indian River. All this for the pur- 
pose of drainage and reclamation. This work is under 
a contract just completed with the Trustees of the In- 
ternal Improvement Fund, and if accomplished will be a 
great benefit to the State.—South Florida Journal, San- 
ford, Fla., Oct. 9, 1879. 


eee 
RIVERS AND HARBOBS. 
The latest experiment by the managers of the English 


ene system is placing at the entrance to the | than 


ames two buoys lighted with gas. 


The Board of United States Engineers, 
practicability of a bridge or tunnel at Detroit, have ad- 
journed till Nov. 18. y heard all sides and got 
voluminous data from both the bridge and the anti- 
bridge factions. 


red light heretofore shown from the lighthouse at the 
outer end of the north pier at Au Sable, Lake Huron, 


further notice, shown from a stake at the head of the 
pier. 


The friends of the Florida ship-canal project say that 
this scheme is fast growing in favor in commercial cir- 
cles. The existing surveys of the proposed route.are ex- 
ceedingly thorough, and have demonstrated the entire 
feasibility of a canal whose summit level can be fed 
from the Okefinokee swamp, which would give an un- 
failing water supply, and at the same time this drainage 
would open up thousands of acres of land for cultivation 
which are now valueless. . 


Major Charles J. Allen, U. 8. A., in charge of the 
Mississippi River Improvements from its sources to St. 
Paul, Minn., in a letter published in the St. Paul Pioneer- 
Press of the 18th inst., recommends the reservoir system 
for storing waters at the sources of the Mississippi, St. 
Croix, Chippewa and Wisconsin rivers. Major Allen 
has given the subject much careful study, and his very 
able report thereon, dated Jan. 15 last, has been sub- 
mitted to the War Department. 


Gen. John Newton, in the interest of the United 
States, petitioned Judge Donohue in Supreme Court, 
Chambers, on the 20th, that commissioners be ap- 
— to appraise the value of lands for the Harlem 


iver Improvements under the acts of 1876 and 1879. | 


The latter act provides that, instead of constructing a 
canal or channel necessary to connect the East and 
| North rivers —— the widening and dredging of the 
Harlem River and Spuyten Duyvel Creek, the channel 
shall run through the northern end of- Manhattan 
Island. There are about 200 persons who claim interest 
in these lands, and it was found impossible to” settle all 
the claims without the appointment of commissioners, 


Quincy, Ill, Oct. 17.—The Mississippi River Improve- 
ment Convention has adjourned sine die, after adopting 
resolutions setting forth that the improvement of the 
Mississippi and its navigable tributaries is of paramount 
importance, because the t bulk of commerce and 
wealth is centred there; that while since the foundation 
of the country, one hundred millions have been ex- 
pended on rivers and harbors not one-tenth of that sum 

as been spent in the Mississippi Valley. They favor a 
reservoir system on the waters of the Upper Mi ippi, 
whereby a surplus of water may be stored until low 
water and then be utilized. Congress should prohibit 
the construction of private wharves, and the throwing 
of debris, cinders, etc., which may form sand-bars, into 
the Mississippi or its tributaries. Private speculators 
should not be allowed to profit by the improvements 
made by the government to the detriment of the public, 


‘and the city should not be allowed to use the water- 
from which arms are suspended on | 


power created by the improvement of the rivers for 
local manufacturing and mechanical purposes. A per- 
| manent commission of three representatives from States 
bordering on the Mississippi and its navigable tributa- 
ies should be appointed by their governors to promote 
the improvement of said rivers for commerce, so as to 
best benefit the whole country. 


Lieut. F. V. Greene, Assistant Engineer of the Dis- 
trict of Columbia, in his annual report, submits a ma 
and a tabular statement showing the condition of car- 
riage ways in the District, on the Ist of July last, as 
follows: 23.6 miles, containing 559,957 square 
wood pavement; 36.7 miles 
concrete and asphaltum; 13,2 miles, with 332,651 yards 
stone block pavement; 17.7 miles, with 406,300 yards 
blue stone, cobble and rough-stone pavement; 7.3 miles, 
with 187,105 macadam pavement; 19.6 miles (449,717 
square yards) gravel roadway and 88.7 miles (1,843,186 
yards) wholly unimproved streets, making a total of 118 
miles, containing 2,869,490 square y: of improved 
carriage ways. The wood pavements are what remain 
ef those laid between 1871 and 1874, which aggregated 
1,005,231 square yards. They are of various patents 
and laid in various hey i but with a few exceptions the 
are now so rotten and 
passable for ee 
made in 1878-9, 198,674 square yards of rotten wood 

vement have been replaced by asphalt or stone. 


ere remain, however, 559,957 square yards. The of iron or steel at the rate of one foot re 
amount appropriated for replacement of pavements is 
$150,000, and at present prices this will replace only 


about 80,000 square yards, leaving 
the beginning of next year, and at this rate the wooden 
| pavements cannot be replaced in seven years. 


| ment has been laid, 


principally in 
| — Two were 


Notice is given by the Lighthouse Board that the fixed | 


Mich., as a guide into the Au Sable River, will be, until ' 


ee of 
ved, with ,700 yards | 


480,000 on hand at | metalitself. 1 simply unlock the occluded 


Duri 
the last fiscal year a considerable amount of new dave. 
casio id grani f time 
as) an ite | oO ma 
ock, the first in localties were the travel is aapatee cad vedecod 


Ocr. 25, 1879, 


tively hght. During the year 141,680 yards were con- 

| tracted for at $1.47 to $2.04 per square yard, 
| including removal of old pavement and grading. 
The total expenditure. has been $209,459.58 fo; 
| these pavements. The granite block pavements are 
next described, and the report states that 56,944 square 
yards were laid at $1.95 to $2.15 on gravel foundation 
and $2.61 on concrete foundation, the total (includ- 
| ing extra work) amounting to $928,434.44. The allot- 
;ment fer current work of repairs of ‘streets, alleys, 
a — etc., was oe ah eee was 
| expen on county , roads, 4 62.09 on roads in 
| Georgetown, and $58,595 on stnaets, alleys and sewers 
| in W ton and Georgetown, | For the current. year 
| the allotment is: for ries, $7/500: for labor, ma- 
terial, etc. , $75,500; a total of Sanu $11,241 less 
‘last yeart and this will not ‘be sufficient for the 
currett repairs on streets and county roads, 


to consider the | He states that the sweeping of the streets has been satis- 


rate of $33,000.for not less 


; aoe ohtoncse ae 
tha: ,000,000, nor more. than 100,000,000 square 
y aii rf 


na 
ards. ; 
; MISCELLANEOUS. 
The indications are that: Mexico will oppose the De 
Lesseps,canal. scheme. ; ae } 


The Caspiah Sea submarine telegraph cable was suc- 
cessfully laid on the 14th. ° ri 


A Baltimore firm, it is understood, has been awarded 


| the contract for furnishing iron stairs for the new De- 
| eon of Engraving and Printing at a cost of about 


The New York Chamber of Commerce on the 2d inst. 
received a letter from De stating that he would 


be in this country shortly to look after the proposed 
Darien canal. : 


4 
To Sept. 30 there has been gupredea on the new State 
House, at Indianapolis, $153,665.56, of which $75,805. - 
12 have been spent upon the foundation, and $40,251.81 
for iron-work. Fae 


The largest block of granite ever quarried in New 
England has been taken out at Woodbury, Vt, It was 
230 feet long, 13 to 18 feet deep, 15 feet wide, weighed 
4,080 tons, and required 673 wedges with 50 pounds of 
powder to start it. 


Carnegie Bros., Pittsburgh, have just turned out, on 
anorder from Chester, Pa., an iron plate—the first of 
thirty—30 inches wide, 3 inches thick, and 13 feet long, 
weighing 5,000 Ibs. ey are tobe used in building 
United States ship-hulls. ; 


Sig. Fiorelli, in charge of the excavations at Pompeii, 
estimates that it will require 70 years aud $1,000,000 to 
complete the work. The State votesa yearly subvention 
of 60,000 francs to carry it on, and half as much more 
is realized from the entrance fees of visitors. 


The city of Spri ld, Mass., receives a premium on 
its new 4'¢ per cent loan of $160,000. -The whole loan 
is taken by Alvah A. Smith, 31 State street, Boston. 
It speaks well for the credit of a city and its financial 
management when it can realize a premium for a loan 
drawing so low a rate of interest for a term of years. 


A new arsenal and dock-yard are to. be founded at 
Mihara for the Japanse navy. Dry and wet docks are 
to be constructed fit for the largest war-ships; and there 
will be iron sheds, in which iron-clads and wooden vessels 
— be built without hindrance from the weather, as 
well as foundries, engine-shops, rolling-mills, stores, etc. 


The Springfield Tron Company, of Springfield, I, is 
pushing forward the work on its Pernot furnaces, and 
expects to get to making steel and to be inthe market 
with a moderate production of steel rails by December 
1 or thereabouts. It expects also to put the Krupp fluid 
refining process into operation, which will probably 
make it the first in the country to use the process. 


‘*Half-measure” is the fatal mark upon all the reforms 
of the present Czar of Russia. Myriads of his subjects 
look upon him as a man of half-measure, in every & 
but his severity. Now the Globe reports that the cana 
made alongside of the Lake of Lad thirteen years 
ago, and named the Canal of Alexander II., was really 
but half done ; it was too shallow, ‘and*the dams were 
too weak to resist the pressure of the water, so they 
| gave way, and inundation was the result. Then costly 


P | repairs were undertaken, and immense sums of money 


were spent, all to no pe ; Next the canal was 
cleared and dug out anew by the contractors, and in 
by the Impe' engineers ; then the machines in 
digging the Suez Canal were employed ; but all these 
means failed to put in order the canal of Alexander II., 
because it was only half done at the beginning. 


Fustine MeEtTats WitHovut Fire.—Jacob Reese, of 
ree ae org ee ee aa claims A 
reg to an alleged new “ove metallurgy. e 
says he is able to melt instantly = bar of cast-steel one 
| inch in diameter—which cannot be fused in less than five 
| minutes in the highest furnace heat item fsa. wl 
| by throwing agaiast it a column of air having a velocity 
of 22,000 feet a minute. The instant the air touches 





y 
roken as to make the streets im-|the metal fusion takes place. He says further: 
carriages. Under the contracts| ‘‘By furnace heat it requires many 


and 
second, thus 


per cent. with- 
than that contained the 


it) hea 

It becomes sensible and enlarges the metal, by 
method of doing this the enlargement is 

| nent, that is, it does n“% contrect to its origin i 
Now, annealing and fusing iron and steel 

seem absurd, but it is 

to practical utility in the arts,” 


| sometimes many days, to anneal metals. 
| recent discovery which I have made, I can anneal 


increasing the ductility of the metal 1 


out the use of other fuel 
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ENGINEERING News | the lowness of the maximum temperature used. 


“| One result of this is that low pressures are the most 
| economical in theory ; in practice, however, the 
New York City. | Passive resistances of the machine, i. e., friction, 
untraversed space, and insufficient condensation, 
“GEO. H. FROST, Pnorniston. | have their greatest value also with low pressures. So 
= = | that the efficiency really increases up to a maximum 
which is at about four atmospheres. 
Seer. The economy of the several machines is not very 
By reference to our lists of proposals this week, | different. The sulphur dioxide and ammonia ma- 
it will be seen that some extensive sewers are to be Chines, when driven by a steam engine, produce 
built in Columbus, 0. The intention is to push the actually fifty pounds of ice per hour per H. P., 
matter along so that the tunneling can be done while the chemical machines like Carré’s give 
during the winter, and furnish employment during from twelve to fifteen pounds for each pound of 
the dull season for many who will be unemployed, | coal used. Hence, allowing four pounds of coal to 
It is expected that the work will begin about the the H. P., the latter is the more economical. The 
middje of December, and that it will last for a) work is a model of clearness and brevity. 
couple of years on account of some difficult work 


= co Doom == sst—S 
to be encountered. PERSONAL. 
— me 


THE improvement of the Mississippi and other) Chas. N. Danenhower, C. E., formerly Assistant 
silt-bearing rivers of this continent is claiming so City Engineer, Cincinnati, O., has been appointed 
much of the public attention, and is so important City Engineer, vice Col. A. L. Anderson resigned, 
a subject that any information thereon cannot fail | who has held the office since 1876, The salary is 
to be of interest, especially to the profession to | $2,500, which is too small for a city of the size and 
whose investigation and skill in carrying out the | importance of Cincinnati. 

_ results the problem must be left for solution; the! wijjiam Wirt Dechert. of New York. a civil 
propositions of Mr. McMath, which we publish this | engineer, well-known in railroad circles, was late- 
week, will therefore claim the thoughtful consid- | ly drowned while attempting to cross a stream on 
eration which is due to the utterances of an engi- | horseback in the island of Porto Rico. Mr. Dechert 
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neer so well qualified as he to write upon the sub- 


ject. aes ae er he 
Our article on ‘‘ Water Meters” will be con-| 
tinued next week. We present this week our de- 
scription of the Buckeye automatic horizontal 
engine manufactured at Salem, O., and we are in- | 
debted to the Buckeye Engine Company for draw- 
ings and tracings from which we have prepared | 
illustrative cuts of details, in addition to other cuts 
kindly loaned us for the occasion. As we have 
elsewhere stated, the descriptive matter is prepared | 
by our own editor, who has special charge of | 
Riggs’ *‘ Steam Engine” till it is completed, and | 
we invite fair criticism of his method of treating | 
the subject, by competent mechanical engineers. | 
What he writes is distinguishable from Mr. Riggs’ | 
book, by being in ‘‘ leaded” type instead of *‘ solid.” 
We may as well here say that we have in prep- 
aration the description of the best types of steam 
engines manufactured in America. In doing this, | 








has labored on the construction of railway lines in 
Mexico, Cuba and Honduras, as well as the United 
States, and most of the beautiful bridges that adorn 
Central Park, New York, were completed under 
his superintendence. 
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THEORY AND APPLICATION OF THE PER- 
MEABLE SYSTEM OF WORKS FOR THE 
IMPROVEMENT OF SILT BEARING RIV- 
ERS. 


BY ROBT. E. MCMATH, CIVIL ENGINEER, OF ST. 
LOUIS, MO. 





The following paper, originally prepared for use 
in a limited circle of experts, is put in the form of 
a skeleton argument, in which the views of the 
writer are expressed as naked propositions, leaving 
it to the reader to seek for himself the facts and 
reasons which will prove or disprove them. 

The special purpose of its preparation was to 


we solicit only drawings sufficient for our purpose | make practical application to the improvement of 


. from the manufacturers; the descriptive text we 
prepare with such assistance from the manufactur- 
ers as may be deemed necessary for accuracy, but 
on no account for advertising purposes. We may 
state, also, that we do not solicit sales of extra pa- 
pers from manufacturers, although we will be only 
too well pleased to receive their orders, which must 
be given in advance to be filled, as we will other- 
wise print only the regular edition, and carry no 
extras. The wholesale price is $5 per 100 copies. 
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BOOK NOTICES. 


Number 46 of Van Nostrand’s Science Series is 
entitled IczE-MAKING MACHINES. It isa translation 
from the French of M. Ledoux, and is now reprinted 
from Van Nostrand’s Magazine. 

The reader will here find a concise but satisfac- 
tory treatment of the theory of ice-making ma- 
chines based on the principles of thermo-dynamics. 
The familiar indicator diagram is employed as the 
simplest way of introducing the fundamental 
propositions, and these are then amplified analyti- 
cally. One point of much interest is made by M. 
Ledoux, which is that these machines are in many 
respects the exact opposite of a thermal engine, 
in somewhat the same sense that an image ina 
mirror is reversed with respect to the object creat- | 


ing it. For instance, the fraction” 7>,"° which | 


silt bearing rivers, like the Mississippi, of three ad- 
mitted facts. 

1. That large quantities of sedimentary matter 
are carried by its currents. 

2. The transport of this matter is not continu- 
ous, under the natural conditions, from its place of 
origin to that of final deposit, the sea. 

3. Moving material may be arrested, and con- 
trolled as to location and forms of deposit by arti- 


ficial means, and rendered permanent in such loca- 


tion and form. 

The practical application of these facts does not 
depend upon any theory as tothe mode in which 
sedimentary matter is transported; nevertheless, a 
brief statement of an amended theory is not inap- 
propriate. 

The system of works proposed is advocated on 
the broad claim that it is the only possible method 


of improving this great river. and is original only | 


in the adaptation and extension of well-tried prin- 


ciples to the particular conditions presented by the | 


Missiesippi. 


1. The transportation of sediment in suspension 
is exceedingly variable in quantity and irregular in 
distribution. 

2. No direct relation exists between the amount 
of sediment carried and the velocity of the stream, 
as usually measured and estimated. 

8. Since no force, capable of holding solid matter 
in suspension, can be conceived of, except such as 
comes from the motion of the stream, we are logic- 


3H: 


ing to detect or measure any vertical component 
of that motion, if such vertical component exists. 

4. The suspension of solid matter is of itself evi- 
dence of the existence of such a vertical compo- 
nent. Facts utterly disprove the reasoning and 
theories based upon fillets, or layers of water, or 
the differences of the velocity with which contigu- 
ous fillets or layers move. 

5. The theory that a given current, traversing a 
bed capable of being moved by that currerit, will 
always carry the full charge of sediment which 
water at that velocity is capable of sustaining, 
stands or falls with the theory that the power of 
suspension comes from the relative velocity of con- 
tiguous fillets. 

6. The theory of relative velocities is unable to 
account for the presence of a single particle of 
sedimentary matter above the axis of greatest ve- 
locity. 

7. The suspension of matter involves an upward 
motion of the water or medium in which such 
matter is suspended, if in no other way, by the 
law of adhesion. 

8. Upward motion of the suspending medium 
involves of necessity a downward movement of 
equal volume, but not necessarily of equal velo- 
city. 

9. Observation proves the existence of boils and 
whirls in all streams flowing with sufficient depth 
and velocity—the boils of upward and the whirls 
of downward tendency. And observation has 
never detected any other mode of vertical move- 
ment, 

10. From the existence of visible boils and 
whirls we may fairly infer the existence of innu- 
merable smaller movements of like character, it 
being reasonable tosuppose that comparatively few 
of the actual movements attain a development 
sufficient to bring them within the range of ordi- 
nary observation, 

11. Those who hold to the relative velocity 
theory are forced to admit that the eddies, boils 
and whirls sustain the matter found at and near 
the surface. Itremains for them to account for 
the substitution of another cause below the axis of 
greatest velocity, when the disturbances so efli- 
cient above that axis reach to the bottom of the 
stream. Two adequate causes cannot be assigned 
to one effect. 

12. Turbid waters being unsuited to direct obser- 
vation of the obscurer motions involved in an in- 
vestigation of the transport of matter, we are 
driven to the study of analogous movements in 
other media better adapted to observation. Cur- 
rents of air carrying dust, sand or other matter 
present a fair analogy, which may be profitably 
studied. 

13. Whirls and eddies in aerial currents are ver- 
tical, horizontal, or inclined, according to the 
position or form of the distributing body, or the 
direction of conflicting currents. 

14. The rapidity of motion in whirls and eddies,- 
‘and their sustaining or transporting power, have 
no direct proportion to the valeeite of the general 
current in which they occur. 

» 15. Solid bodies moved by aerial currents travel 
|in part by continuous and in part by intermittent 
motion. 


16. Tue gusty or irregular current carries a 
denser cloud of dust than a stronger wind blowing 
a steady gale. 
| 17. Movements of sand under a steady wind, 
| from a given direction, result in the formation of 
waves or dunes, baving a gentle slope facing the 
wind, terminating in a crest and abrupt descent. 

18. The general movement of a wave or dune is, 
| by transfer of matter from the upper slope, over 
| the crest to the sheltered area under it. The matter 

so transferred is partly rolled, or swept along, and 
partly borne in suspension. The movement being 
an intermittent one, the difference between rolling 
and suspension is one of length or orbit rather 
| than of character of motion. 
19. These six analogies are paralleled, so far as re- 

sults are concerned, in the movement of silt in the 
| Mississippi River. 

20. The consequences of these movements, at the 
| bottom and on the bed of the Mississippi, are as 
marked, and probably of more practical impor- 
| tance than the changes which occur at the surface 
| and shores. 
| 21. Studying silt movements, we may ascribe 
| their origin to: 
(a). The contributions of tributary streams. 

(b). The caving banks of the river itself. 
(c). The transfer of material from one part of 
the bed to another. 
| 22. All movements are in the general direction 
of the current, never across it. Therefore changes 
| in a cross section-are to be measured by the sum of 


gives the theoretical efficiency of a thermal engine ally led to the conclusion that the absence of a) scour and fill and not by their difference. 


must be reversed for an ice-machine, for in the | 


latter the economy increases with the smallness of | and 


the difference of the two temperatures and with 





recognizable relation between amount of sediment 
observed velocity is inconclusive. For our 
observations are solely ca of measuring the 
horizontal component of the stream’s motion, fail- 


23. The delivery of material at the mouth of the 
|Tiver must equal the contributions of tributary 
streams. - If it exceeds the sum of these, the cross 
section will increase and the river eventually be- 


i 
' 
4 
| 
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If it falls short, the river will | 


come an estuary. 
be silted up. : 

24. On the assumption of the maintenance of a 
mean cross section, erosions and accretions must 
sensibly equal each other. They can only cause | 
local disturbances which exhaust themselves upon | 
local effects by a law of compensation. 

25. The transfer of material from one part of the 
bed to another, isa rehandling of the contribu- 
tions of tributaries and the product of erosion of 
banks, Its measure, at a given locality for a given 
time, is the sum of the general and local move- 
ments. 


26. The supply of material 1s not regular or con- 
tinuous. Contributions by tributaries vary greatly 
from time of flood to that of low water, and, also, | 
at corresponding stages of the same stream, accord- | 
ing to time of year and conditions of rainfall, and, 
comparing one stream with another, very widely | 
with the natnre of soil and the topography of the | 
areas drainc d. 

27. Caving of banks occurs at all seasons, de- 
pending upon the set of the currents wit 1 reference 
to the banks more than upon any ot! er condition. 

28. Transfer of material is always: csive, but not 
equally apparent at all places or times. One phase 
of it, demanding special notice, is the wasting, at 
continued low and declining stages, of the bars and 
shoals left at preceding high stages. This is of | 
great practical importance for : 

(a). It arises from an effort of the river to adjust 
the variations of its effective cross section, under 
varying conditions of curvature and vwaidth, in the 
interest of uniform velocity. j 

(b). It has an immediate connection with the ele- | 
vation of the water surface, for it is, in effect, the | 
building of a dam at high water and removal of | 
the same at low. j 

(c). Its point of greatest activity is the location | 
of the reef or bar which defines the navigable 
depth of the river. : 
(d). It points to the remedy, or practical solution | 
of the engineering problem of improving naviga- 
tion and controlling floods, in the correction of ex- 
treme variations in the effective cross section of | 
discharge. Effective cross section should be uni- 
form, its area and form varying together. 

29. Evidence is at hand, and yearly accumulat- | 
ing, that the contributions of large silt-bearing 
tributaries at times exceed the transporting power 
of the river into which they are delivered, and 
falling to the bottom change the conditions of 
flow, or the effective cross section, so as to require | 
a greater slope to effect a given discharge and thus 
raise the flood level for long distances. 

30. Deposits in the bed of the river, made as 
above, are removed at subsequent lower stages, 
adding to the silt movements at a season most 
likely to affect navigation. 

81. The products of erosion must of necessity pass 
out of the caving bend, and either lodge upon or 
pass over the succeeding crossing. This disturb- 
ing cause will often be active when the crossing is 
obstructed by the movements above described. 

32. It is possible that, ata given locality, the 
quantity of moving material derived from local dis- | 
turbances may greatly exceed that due to the gen- 
eral movements in the river. 

83. The contributions of tributaries cause a de- 

sit which may be called a long wave, the trans- | 

er movements take the form of a shorter wave, 
and the products of erosion a very short one having 
a slow progressive motion along the bottom of the | 
river. 

84. The result of these movements is the occa- 
sion of the demand for an improved navigation, 
and distinguishes the engineering problem pre- | 
sented in the ae from that in ordinary 
streams. For, were the crests of the bars in-| 
variabie in elevation, and the channels not con-| 
tinually shifting in position, the difficulties of 
navigation now complained of would not exist. | 
This does not imply that they would not be re-| 
paees by other grounds of complaint, in any | 

ypotheticai case. 

35. Caving banks are among the most active | 
causes of obstructed navigation, by furnishing ma- | 
terial for bars. They are also the original and | 
maintaining cause of the excessive widths, which | 
could not occur were banks unyielding. It is, | 





| a 
| places and forms by means of barriers opposing or 


| less conclusive. 


| missal from consideration of an 
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tion of the areas now covered with thin sheets of 
water, or occupied by uncertain bars. 

87. The efficient protection of banks against 
erosion is an indispensable condition of a success- 


| ful improvement of the river, and stands first in | 


the natural order of plan and execution. 

88. Irregularities of banks, either in outline or 
cross-section, must be corrected, the one to re- 
move an exciting cause of eddies, which are among 
the most active nts in erosion, the other to 
furnish a surface upon which a protecting material 
may be placed. 

39. Correction of outline and cross-section by 
excavation, whether by artificial means or by the 
current is impracticable, the one on account of 
cost, the other by reason of its uncertainty. The 
only alternative is correction by filling. 

40. Correction by filling is duactionbie only by 
utilizing the forces of the river. For neither ma- 
terial nor means of handling them can otherwise 
be obtained. This operation, preliminary to the 
permanent protection of banks in many places, is 


| In essence like to that of narrowing the river by re- 
| clamation from its bed ; ae 
| of water, strength of current an 


only in the depth 


sired. This last ground of difference renders the 
work easier, the other two tend to make it more 


, difficult ; but similarity of objects suggests that 
| similarity of method is possible. 


41. Reclamation, or filling in general, depends 
n the arrest of moving material in desired 


modifying its movement. Such barriers may be 
solid and rigid, or open, permeable to currents 
and flexible. 

42, Solid barriers in the form of dikes, dams and 
training walls have had the test of experience, and 
have proved efficient in controlling currents and 
in deepening channels. Reclamations have also 
been made and accretions secured by their means. 

43. For the control of currents and deepening of 
channels the efficiency of solid works depends 
upon their ability to resist all the forces of the river, 


| whether direct pressure, shock and thrust of ice, 
|or other floating bodies or undermining. Their 


construction is, therefore, expensive, and their 
continuance uncertain. For the accomplishment 
of reclamations they have only proved efficient in 
the few instances where they have been raised 
above ordinary high-water mark. The cost of this 
puts solid works out of competition as a means ot 
reclamation. 

44. If the end proposed stops short of complete 
reclamation, and looks only for useful results in 
the channel way of the river, their rejection is no 

Solid works, as a system, are 
shown to be impracticable when applied. to a gene- 


|ral scheme for improving the Mississippi, by the 


experience of every one who has had to do with 


| such works. The testimony of all will be that they 
| are costly and unreliable; also, that the material 


for their construction does not exist, nor can it be 
produced in sufficient or to make appreciable 
rogress in the execution of a general scheme. 


| Neither, if the material itself were procurable, 
|could facilities for trans 


rting it in sufficient 
uantities be commanded at any reasonable cost. 
hese being demonstrable propositions are suffi- 
cient, when fully apprehended, to compel the dis- 
scheme or plan 
looking to the employment of solid works. 

45. Open, permeable, flexible works are no un- 
tried experiment, but have had a wide, long-con- 
one and successful test in all essential particu- 
ars. 

46. They are efficient, not by opposing, but by 
modifying the action of wasesal forces. They do 
not arrest motion in any place or direction imme- 
diately, but they lessen it, and thus induce the de- 
posit of moving material. 

47. The perfect, or ideal, permeable dike (using 
this title as including all forms and applications of 
the system for sake of brevity) acts by dividing the 
current in its passage through numerous openings, 


thus diminishing the velocity while permitting an | 
|active circulation. The circulation, bringing in 


and distributing the material, and removing the 
spent water, renders this system much more effi- 
cient in procuring deposit than the more complete 
obstruction by solid works, the lessening of ve- 
locity being barely sufficient to ensure the deposit 


area of fill de-| 


perhaps, unnecessary to add, that, so-long as banks of the grosser matter suspended in or swept gz 
are allowed to cave, no system of levees can be | by the current. ? : 
maintained, and no permanent results from any, 48. The volume of water and moving material 
works for the improvement of the river can rea-| ensures quick results from each particular work. 
sonably be expected. _Dorability of material is therefore not essential. 
evees and outlets, whatever may be said | This is entirely consistent with the principle that 
for or against them in their proper relation, can | time, as well as money, is an essential element in 
have no effect upon the navigation, and need not | the or of this system. 
be considered as having connection with the pre-| 49. The time required is not so much to await re- 
liminary steps of the engineering problems now | sult, from a particular effort, as to pass from result 
resented in the Mississippi, which narrows down | to result by fresh effort as the preceding one ex- 
two things : | hausts its efficiency. There is therefore an adjust- 
ist. The protection of caving banks. ;ment of means and time which is 
2d. The contraction of the water-way. | Hurry or delay — a 


The latter to be permanent implies the reclama- ' is the only guide 


economical. 
wastebal ; ompestance (ar 


50. The 

|easion for delay in complete results which has no 
el in small streams. The breadth of reclama- 
| tion, oftentimes required to reduce the river to 
reasonable width, renders it impossible to accom- 
plish it by a single process. inarily an im- 
| | etal une upon this system is accomplished by 
| line of work, partly permeable and partly solid, 
| defining the pro shore line and connected 
| with the natural bank by transverse lines of perme- 
|able character at short intervals. In ordinary 
rivers, the distance between the old and new banks 
is small enough to allow the deposit to extend 
from one to the other. This will not be the case 
if the breadth between them exceeds a certain 
limit. In that case there will be a depression in 
| the deposit next to the shore, the deposit taking 
| the form of a peninsular bar; as is very often seen 
at the lower end of bars attached to the shore. 


51. These alongshore depressions when once 

formed are persistent, because in great measure shut 
off from the material which could fili them, and 
also because they become the channel ways into 
| which the water coming over the bar in thin sheets, 
gathers together with increase of volume and ve- 
locity. This gathering of the waters, which have 
lost the greater part of their burden of sediment 
in passing over the higher part of the bar, is the 
cause of these blind channels, or pockets, along 
shore. The prevention, or obliteration if already 
in existence, of these depressions is essential to 
| complete reclamations, or to permanency of result if 
| partial reclamation be the object, for they may, 
| and naturally sometimes do, ext2nd themselves up 
stream and sever the bar from the shore. 


52. Observation shows that the breath of solid 
deposit cannot greatly exceed the distance which 
permits a well-defined slope to extend from ordin- 
ary high-water level to that of ordinary low water. 
Experience has shown that a dike with profile 
| sloping as above, is much more efficient ii secur- 
| ing deposit than if of level profile. Therefore the 
| ibility of having such a slope is the natural 

imit to the breadth of reclamation possible at a 

single process. The same consideration also im- 
poses a limit to the height of deposit which can be 
reached at a single step. 


58. In the process of reclamation, the longitudi- 
nal member cannot be constructed until the edge 
of the deposit reaches nearly tothe position cf the 
proposed shore line, without violating the principle 
of a continued transverse slope and risking the de- 
velopment of an interior channel. In preliminary 
steps. dependence must therefore be placed in lines 
of work perpendicular to the bauk, or nearly so. 
Transverse dikes are in general the more efficient 
agents in procuring deposits, the chief office of the 
longitudinal dike being to protect them against im- 
pinging currents, and to train those currents into 
an equable flow in a direction parallel to its course. 

54. The last steps of a reclamation process are 
the provision of a protection of the new shore, and 

| assimilate to that t of work, as applied to the 


protection of nat banks. 

55. The correction of outline and profile of a 
natural bank assimilates to the work of reclama- 
tion, and is possible by the intelligent application 
of the same principles. 

56. The protection of banks, after correction, re- 
quires some form of revetment, or defence against 
currents and floating bodies. The work of such 

| defenfe is greatly lessened by arity of out- 
| line, for currents running smoothly in a direction 
el to the shore are not destructive, it is there- 
‘ore probable that the means used to correct the 
outline of bank will also be efficient to preserve 
that outline in many cases, or at least can be util- 
ized for that purpose in whole or in part. 


57. The problem of hank protection above low 
water level is very different from that below, 
because of exposure to the thrust and attri- 
tion of ice, also because alterations of moisture 
and dryness, summer heat and winter cold, are 
unfavorable to the durability of any material. 


Fortunately in many soils the ex part of 
banks does not require protection other than that 
afforded by sloping, fur serious caving ey 
sults from the action of surface currents at high 
stages, the principal risks lie below ordinary water 
evel. 

58. Below permanent water level small timber. 
and brush in the form of mats, have sufficient 
durability to warrant their extensive use. These 

ials are available in considerable, but not un- 
limited, quantities along the Mississippi, and are 
capable of reproduction in even greater quantity 
every few years. ae 3 

59. For works intended to aid in reclamations 
lasting qualities are not required, therefore timber 
and brush, or even more perishable forms of vegeta- 
material way suited to the pur- 
ant we requiring skilled labor 
or Beyond 


use. a 
@ voluntary or planted 
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growth of willows or other vegetation, will replace 


all artificial works. 
60. Without entering into detail, or specifying) 
forms, it may be said generally that for reclama- 
tions the transverse lines would take the form of, 
close fences on bars and in shallow water, and in 
deeper water a row of anchored trees, weeds or 
curtains anchored below and buoyed at top; and 
the same for longitudinal lines, except that weeds 
and trees would be replaced by feathers or cur- 
tains, with which a low selid work may, with pro- 
priety, be combined; for the office of the longitu- 
dinal line is to protect as well as produce deposits. 
61. For correction and preservation of banks, 
lines of ‘‘ weeds,” feathers and curtains, similar to, 
those used in definition of the new shore of a re- | 
clamation, may be used in the expectation of like 
results, remembering that increased depth and 
strength of current demand mort frequent connec- 
tion of the longitudinal line of the shore than) 
would be required under the conditions appropri- 
ate to reclamation. Revetments of old and new 
banks, where required, would be formed of mats 
below ordinary low water or even extending toa 
higher level. Stone a. with propriety, be used 
as a paving of exposed slopes; but its use as a ma- 
terial for sinking mats is undesirable on account 
of cost, but a more serious objection is the diffi- | 
culty of distributing the weight with uniformity. 
Weight, beyond that needed to sink and hold a! 
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CORRESPONDENCE. 


WILKESBARRE, Pa,, Oct. 20, 1879. 
EDITOR ENGINEERING NEWS : 


Lest Mr. ‘‘ Surveyor” be led astray by the erron- 
eous length of Mr. Otto Dercum’s radius, it might 
be well to inform him that the discrepancy in areas 
arising from the use of my length of radius is 





4.048 square feet, while, from the use of Mr. D.’s' 


it is 1069.629 square feet. 
Vol. VI. 

The discrepancies alluded to are the differences 
between the areas of the lune and the double seg- 
ment. F. S. PEcKE, C.E. 


Vide p. 334, No. 42, 


PORTLAND, Me., Oct. 27, 1879. 
EDITOR ENGINEERING NEWs: 

On page 347, ENGINEERING NEWS, you give a sec- 
tion of interoceanic tunnel with ship ‘ James 
Nesmith” in ballast, which drawing must be 
wrong, as she is represented in deep loading trim, 
more than three-quarters of hull under water. Put 
her in ballast and a ship of same tonnage cannot 
pass without their topmast heads scraping the sides 
of the tunnel. 
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| lar circumstances, I am fully satisfied that the cost 
of pumping would be as low as that by the Worth- 
ington engines. Louis H. Knapp. 
Civil and Mechanical Engineer. 


St. Pau, Minn., Oct. 28, 1879. 
EDITOR ENGINEERING NEWS : 


Allow me to correct a partial error in your last 
edition where, under the head of * Rivers and 
Harbors,” it appears that, in a letter of mine, pub- 
lished in the St. Paul Pioneer-Press of the 18th 
inst., I recommended the reservoir system for stor- 
ing waters at thesource of the St. Croix, Chippewa 
and Wisconsin rivers. The data pertaining to 
these three streams are not, as yet, sufficiently 
worked up to enable one to express an opinicn so 
positively. My indorsement of the reservoir sys- 
tem in the particular letter referred to was only 
intended, for the present, to cover the sources of 
the Missisippi. Further time will be required be- 
fore the others can be passed upon. 

Very respectfully, 
CHaAs. J. ALLEN, 
Capt. of Engrs. and Bt. Major, U.S. A, 





mat, is detrimental. In a combination of mats, | 
with weeds, feathers and curtains, the mats will | 
afford anchorage. 

62. In the application of the permeable system 
— must be given to the season and the prob-| 
able variations of the water level. Fences and | 
lines of buoyed weeds, feathers or curtains, will 
be destroyed by a very moderate run of ice, the | 
former entirely. The utility of the latter may in| 
~ be saved by a timely removal of the buoys; 
or, when sunk, they will form a protection nearly 
equal to a line of mats. Drift-wood ia time of rise | 
is also a source of danger. Work of the kind under | 
notice should not be prosecute late in the fal! in | 
regions liable to ice. The most oe atest season 
is the spring, when the river is alternately rising 
and falling. 


63. When a continued declining stage is to be 
anticipated, a longitudinal line, covering a given 
front, will exhaust the possibilities of accretion | 
without the aid of transverse lines. This consid- 
eration is a valuable one in the fall months, as it 
allows all possible results to be attained at reduced 
cost and risk of loss. 
64. The system of permeable works herein shown 
to be superior to solid, in efficiency, economy, and 
rmanence, does not d for success upon any 
eory as to the mode in which sand and other 
material is borne by the current, but upon the fact | 
that it is borne. 
These suggestions are therefore applicable tosuch ' 
rivers or parts of rivers as carry silt in considerable 
quantity, not to clear streams. 


The foregoing propositions are all debatable and | 
could doubtless be improved in statement. Some | 


may need important modification, but, as a whole, | 


they embody the result of years of study and prac- | 


tical acquaintance with the subject. The system | 


of works proposed is not perfected in detail, but is 





284 ult., 
be rendered in 


Fic. 9. CYLINDER AND VALVE-CHEST. SECTION. 
Seale, x. 


I have read the articles on ship canal in your 


| valuable paper with much interest, and beg leave 


to say that an Illustrating Engineer, in drawing 
profile, should be the least bit of a sailor ; as when 
the canal or tunnel is finished we hope to have 
ships pass through. 


Yours respectfully, OLD SEA CAPTAIN. 


CORRECTION. 
Epritor ENGINEERING NEWS : 

I have to request that yom wil! correct an error 
which occurred in the advertisement in your issue 
of Oct. 25 of your reprint of my article entitled 
**Some Notes on Sewers,” from the News of Jan. 
25. There was appended to my name the title 
M. Inst. C. E. This abbrevation means and can 
only be used by a member of the “Institution of 


Civil Engineers” of England. There are not more ; 


than a dozen members of that society in the 
United States, and I have not the honor of being 
one of them. Respecttully, 
J. J. R. Crogs, M. Am. Soc, C. E. 
New York, Oct. 27, 1879. 


HOLLY WATER-WORKS DUTY. 
BuFFAaLo, N. Y., Oct. 28, 1879. 


A PRACTICAL TREATISE 


ON THE - 
% ‘ 
STEAM ENGINE. 
BY 
ARTHUR RIGG, M. E., Lonpon, Eno. 


With Additions, showing Latest and Best American 
Practice. 





THE “BUCKEYE” AUTOMATIC CUT-OFF ENGINE. 

American steam-engine builders early recognized 
the imperfect working of the plain commercial 
engine, and its lack of economy, when subject to 
a variable load and governed through the throttle 
valve, and set about obtaining uniform speed and 
greater engine duty by regulating the engine 
through the cut-off, so that the quantity of steam 
supplied to the cylinder during each stroke would 
| vary with the load and expand more or less as it 
| diminished or increased; as well as by generating 
| steam at higher pressures and running the engine 
|at greater speed. In seeking improvement in this 
| direction, they soon logically came to the conclu- 
| sions set forth under this head on a preceeding 


| Among the several styles of American engines 





worked to about one-half of their capacity. Were 


| Eptror ENGINRERING NEws: | which have acquired a reputation for uniform and 
| The article which recently appeared in your col-| economical working, is the Autumatic Cut-off En- 
umns in reference to the cost of pumping water at | gine made by the Buckeye Engine Company, of 
Buffalo, N. Y., was only portions of my report made | Salem, Ohio, illustrated by Plates XXI.-XXVIL., 
to the Water Commissioners, Sept. ‘ 9, without sny and figs. 9-15, from drawings furnished by Messrs. 
explanations as to the circumstances, and, as it| Church & Barnard, the New York agents, In 
stands, does the Holly Manufacturing Company | skillful design, small number and accessibility of 
great injustice. The report has reference only to the | parts, choice ard distribution of materials, excel- 
old Holly engines and not to the New Compound lence of workmanship and ease in running, as well 
ones which have been used but a short time. The as in economy in cost, maintenance and operation, 
-Worthington Engines are large and worked to | this engine is an example of what may be safely 
their full capacity, while the Hol/y are small and | followed in American practice. 

Plates XXI., XXII, illustrate, on a seale of 1¢- 
the Holly engines as large and placed under simi-' inch to the foot, an engine of 32 inches stroke, with 
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cylinder 16 inches in diameter, to make 100 | eccentric Y, the governor O and the fly-wheel q, | except that caused by live steam in the cylinder 
revolutions per minute; Plate XXI. being a side which is fitted for the driving belt, is supported | port which at the time may be covered, and this 
elevation, with the outer pedestal, fly-wheel and | by the pedestals L and V, in composition boxes, | is opposed by the uniform pressure of the balance 
governor removed, and Plate XXII. aplan in sec- inclined to best resist the thrust sustained and with | rings. These are proportioned so that, generally, 
tion through the main shaft, cylinder, valve chest | large bearing surfaces, the rule being that the the two pressures shall be nearly or quite equal. 
and valves. Plates XXIII.-XXVIIL., are perspective | journals shall in length equal the diameter of the However, to prevent undue pressure of the main 
views of similar engines; that shown in Plates | steam cylinder, and in diameter equal one half the | valve against its seat, when the cylinder port is 
XXIII., XXIV., being of 28 inches stroke, with | length. | open, relief chambers e, e, are placed in the valve- 
cylinder 14 inches in diameter, to make 110 revolu-| The valve chest J is rectangular in form, in| seat, which alternately receive steam from inside 
tions per minute ; that in Plate XXV., being of 36 length equal to the steam cylinder; it is made up| the main valve through the small holes f, f, when 
inches stroke, with cylinder 18 inches in diameter, to | of flat plates bolted together. The box-shaped main | the port nearest the chamber is open, and exhaust 
make 100 revolutions per minute; and that in Plates | valve B, B, rests upon the lower interior side of | it into the valve chest when that port is closed. 
XXVIL., XXVII. being of smaller engines, specially | the valve chest, and is held closely against the These chambers not only balance the valve, but 
designed for high speed, with another style of bed, flat vertical valve seat, by the balance rings E, E, | materially aid in its lubrication. 

and horizontal instead of vertical guides, but with |and their coiled wire springs. Within it, is the | To obtain access to the valves, the flat lid, which 
the same valves, valve gear and governor; they | cut-off valve, which consists of two flat plates, C, | is bolted to the top of the valve chest, may be re- 
are of 14 inches stroke, cylinders from 6 to 10 inches e, rigidly connected together by the bars C’; it! moved, when the valves can be examined while 


Fig. 10. Marin VALVE. ENGINE 28” x 47”, 
Seale yy. 
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Fie. 12. Rocker-ARM AND CYLINDER. 


Scale 4s. 


diameter, and sare intended to make over 200 
revolutions per minute. Fig. 9 is a horizontal 
section of the cylinder, valve chest and valves; 
fig. 10 ie an elevation of the main valve with one 
cover plate removed, and showing the main valve 
ports; fig. 11 is an elevation of the rocker arm and 
rock shafts detached; and fig. 12, an elevation of 
another style of the same in place, partly in sec- 
tion and showing the front end of the cylinder and 
valve chest; fig. 13 is an elevation of the governor, 
showing its parts and their arrangement; fig. 14 gives 
elevations of the piston, showing tlie packing ring, 
its springs and other parts; and fig. 15 is an eleva- 
tion of the cross-head, showing its attachment to 
the piston rod and the manner of setting out its 
working surfaces to compensate for wear. In the 
illustrations, except fig. 13, like parts are designated 
by the same letter or number. 


rests in a Y-shaped groove on the under side of the | 
main valve, and bears against its inner face, | 
between its two ports, b, b, which alternately | 
cover the short ports at the ends of the steam | 
cylinder. 

The steam pipe A, communicates with the semi- 
cylindrical steam passage a, a, open at each end 
to receive the balance rings, which are short 
hollow pistons, packed with german silver rings | 
Dd, d D; each piston bears steam-tight against | 
a cover plate at theend of the main valve, which | 
forms a flat vertical seat—shown at the right hand 
in fig. 10—the other being removed to show the 
| raised seat for cut-off valve; through this plate is an 
elliptical opening inclosed by the balance ring, so 
| that live steam is constantly admitted into the main 
| valve, whatever its position. The exhaust steam 
| from the cylinder passes out at the ends of the 








Fre. 18. GovERNoR. 
Scale yo. 


the engine is running, and any leakage of steam by 
them or by the piston detected. The balance rings 
may be inspected or taken out by removing the 
circular lids, H, H. 

In Plate XXII. and fig. 9, the piston is shown 
at the commencement of the forward stroke and 
the main valve beginning to uncover the rear 
cylinder port. 

The arrangement of steam valves thus described 
possesses many advantages. The ports are very 
short, and volume of the steam passages small; the 
loss of steam from waste room or clearance is 
not greater than 11¢ to 2 per cent.; the live 
steam in the valve chest being enveloped 
by exhaust steam, but little condensation 
takes place there. The valves being access- 
ible while the engine is in operation, they 
may be finished in position, while subject to 


Referring to Plates XXI., XXII., K is the bed, to | main valve, surrounds it in the valve chest, and | the conditions of use ; at the shops they are fitted 


one end of which, squared for the purpose, the 
cylinder J is bolted; the two are supported by the 


_ thence flows into the exhaust pipe F. 
It will be seen that with live steam in, and ex- 


under from 80 to 90 pounds steam pressure, and 
consequently will not aftérward be distorted by 


pedestals Land M. The main shaft N, carrying | haust steam around, the main valve, the pressures | steam heat. The wear on their seats is slight, and, 
the crank t, the main eccentric X, the cut-off | against it in all directions,-are practically balanced, ' when necessary, the proper adjustment may be 
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quickly and cheaply made. Light packings at the 
joints where the valve stems pass out from the 
steam chest are sufficient, and, to move the valves, 
not much more than their inertia is to be over- 
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Attached to the lower surface of the bed are. 


boxes, in which the rock-shaft P oscillates; to this 
shaft is clamped the rocker-arm Q, carrying the 
wrist y connected to the main valve-stem by the 





16-INCH CYLINDER 
Side Elevation. 


“ BUCKEYE” AUTOMATIC CUT-OFF ENGINE. 


PLATE XXI. 


come ; hence the cut-off valve imposes but a small 
load upon the governor, just sufficient to steady it, 
performing 
with ball or pendulum governors. 





1 
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4 A 


rod n, and the wrist w connected to the main ec- 
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which has a ball and socket-joint at j, and the 
arm o connected to the cut-off eccentric by the 
rod S, 

It will be seen that by this valve gear, the main 
valve is moved practically the same as if connected 
to its eccentric by a single rod, while the cut-off 
valve is moved with reference to its seat in the 
main valve, the same as if that valve were station- 
ary. For working the engine by hand, or without 
the cut-off, the eccentric rods are hooked upon 
their wrists, and a handle is attached to the cut-off 
‘arm and to the cut-off valve stem. Convenient 

provision in the valve gear is also made for setting 
the valves correctly, and for taking up the wear. 
To permit the main valve and its gear to be moved 
inward, after its face and seat have become worn, 
its packing box is separate from the valve chest, 
\and held in position by two bolts which pass 
through slotted holes in the packing box flange; 
| the ends of the rocker arm are cut down to, and 
parallel with, the holes which receive the rock 
| shaft and wrists, so that the rocker arm or wrists 
may be moved in or out, as required, and then 
clamped fast by the short transverse bolts shown; 
and other connections of the valve gear are ar- 
ranged in like manner. 
| The governor is similar in principle to the one 
| last described. It consists of a recessed disc or 
case O, secured to the main shaft. Attached to the 
inner surface of the case, on opposite sides of the 
shaft are two plain levers a, a, pivoted at one 
| end, b, b, and at the other and free end connected by 
ball joints and the links B, B, to the cut-off eccentric 
| C, and carrying the movable weights A, A. The ec- 
| centric is loose on the main shaft, and when the 
| governor revoives,the centrifugal force will tend to 
| throw the levers outward, rotate the eccentric for- 
| ward, and make the cut-off at an earlier stage. This 
| force is opposed by the tension of the coiled steel 
springs F, F’, attached at one end to the} levers and 
,at the other end to the case, by the adjustable 
| swivels and the pivots c,c. To prevent the levers 
| from knocking against the case, when the speed is 
| suddenly increased, buffers of rubber or similar 
| material are interposed. 
| The intensity of the centrifugal force and con- 
| sequently the speed of the engine, is regulated by 
| changing the weights, or moving them in or out, 
on the levers; the extent of variation in speed is 
controlled by the amount of tension put upon the 
springs, and these two opposing conditions may be 
| so adjusted that any necessary change in speed or 
| range and quickness of regulation, under a varia- 
| tion in load, may be secured. The earliest cut-off 
| produced. is that required to control the engine 
| under its lightest load and greatest steam-pressure, 
| and the latest, is at five-eighths to three-fourths the 
| stroke, where is met the fixed cut-off due totbe 
| lap and angular advance, of the main valve. 
It may be noticed that the parts of this governor 
| are so arranged that the weight is balanced; during 
each revolution, the alternate pull and thrust due 
|to the cut-off valve gear, twice releases and then 
| reverses the resulting pressure upon their joints, 
| whence it may be said that they act practically 
| without friction, and, as is the case with the valves, 
to move them but little more than their inertia is 
| to be overcome. Also, being upon the main shaft, 
this governor, as compared with others driven by 
| belts or gearing, is in the best position to be 
| quickly influenced by changes in speed, and it is free 
| from the danger of becoming detached from the 
| engine by injury to the mechanism which drives it. 
| The cylinder J is covered with cast-iron seg- 
| ments, the heads are hollow and project into the 
cylinder, the inclosed spaces are filled with 
| well-seasoned wood or with mineral wool, where- 
\by the cylinder h h is practically sur- 
| rounded with non-conducting material and radia- 
| tion of heat therefrom prevented. 
| The piston v is of the ‘“ Babbitt & Harris” type. 





centric by the rod R. Through the middle of the It bas achunk ring, D’ around which is an external 


the same function as the dash pot,used | rocker-arm, the shaft w passes, carrying the arm r | rectangular groove; in this is loosely placed a pack- 
connected to the cut-off valve stem by the rod k, 


ing ring, EZ’, made double, then riveted together, 
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and cut into four segments, which are stepped at 
their ends, where they lap and form a joint; under 
the joints are spring plates and light coiled springs, 
C”, which bear against the bottom of the groove. 
At the beginning of a stroke, the packing ring is 
carried over to the further side of the groove, mak- 
ing a tight joint there; the steam is under and 
around the packing ring, whence the steam press- 
ure upon it is balanced, and the springs, slightly in 
compression, are sufficient to keep it in close con- 
tact with the inner surface of the cylinder and pre- 
vent leakage of steam. The packing ring is easily 
removed and inserted, it being held in place by 
pins, put in the chunk ring for the purpose, and 
which are taken out before the follower, B’, is 
bolted on. The spring plates, being of bronze, and 
the springs of german silver wire, will not corrode, 
and the latter retain their elasticity under any 
temperature to wLich they may be subjected in use. 

The piston rod, z, tapers at its end and is 
threaded; it closely fits the tapered, central hole 
in the piston head, A’, and is secured by a nut. 
The piston is centered by turning the stud bolts, 
F’, which are tapped into the head and bear against 
the inner surface of the chunk ring. The effici- 
ency of this style of piston has been shown, by no 
steam passing it, when the back cylinder head was 
removed and the engine was run single acting, 
taking and exhausting steam through the forward 
port. 

The guides of the larger sizes of these engines 
are vertical ; they are flanges projecting from the 
front side of the bed, planed and rebated to re- 
ceive the slides. The cross-head W is in twosimi- 
lar parts, separated on the central vertical plane ; 
tapped for the threaded outer end of the piston- 
rod, and having bosses, one on the top and the 
other on the bottom, to which the slides are 
attached ; these parts are held together by two 
bolts, h’, and the cross-head pin T. Fig. 15 is an 
elevation of the cross-head and slides, with the half 
of the front part of the cross-head removed, and 


showing in section the upper wedge, k’, and its | 


bolt, for adjustment and taking up the wear. 
The slides also are in two parts, bolted together, 
the outer one e’ having a tongue fitted into the re- 


bate in the guide, and the inner one f’a circular | 


boss, with an inclined face, bearing against the 
adjusting wedge: this boss and wedge are sur- 
rounded by the corresponding cross-head boss, 
which is bored out to receive them. The wedge 1s 
moved and secured by the bolt m’, which is pre- 
vented from turning by a pinch-nut on one end. 

The cross-head pin is tapered at each end, where 
it passes through the jaws of the cross-head, 
whence by slacking up its nuts, it may be partially 
revolved in place, when worn. By loosening the 
bolts h, the piston-rod may be turned in or out to 
adjust the cylinder clearance, and when they are 
screwed up, the connection is strong and perma- 
nent. 


Care has been taken to efficiently lubricate all 
the working parts. ‘The crank-pin has a smal] — 
shaped passage from midway in its bearing sur- 
face under the connecting-rod boxes, outward to an 
aperture on the inner projecting side of the crank- 
pin; into this is screwed the oiler p, which isa tube 
nearly closed at the crank-pin and reaching to the 
center line of the main shaft, where it is enlarged 
and globular, with an openingin front, into which 
the nozzle of an oil-can may be inserted. It will 
contain a large supply of oil, which by centrifugal 
force is kept at the outer end of the tube and fed 
out upon the bearing surfaces. Oil is supplied to 
the cylinders and valves, either by a small hand 
pump, or by one of the class of lubricators which op- 
erate by condeusation of steam. The oi!l-cups shown 
in the Plates, for the guides, eccentrics and other 
working parts, have glass reservoirs; the suppl y of 


oil is regulated by a small conical valve, screwed | 


toward or from its seat, by a lever; notches cut 
into the upper projecting edge of the cap over the 
reservoir hold the lever in any position to permit 
much or little oil to flow as required. 


—— TT 
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16-INCH CYLINDER 
Sectional Plan. 


“BUCKEYE” AUTOMATIC CUT-OFF ENCINE. 
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BOSTON SOCIETY OF CIVIL ENGINEERS. Twenty thousand tons of lish steel rails have been 
ee by the New York tral & Pate 
ilway Com y, at a contract price o! . per 

ton, delivered ioe York. 


H. R. Worthington Esq., of this city has recently been 
awarded the contract for a compound condensing Worth- 
ington engine of a daily capacity of 3,000,000 gallons, 
together with the boilers and other necessary appur- 
en for the Jersey City High Service Water- 
wor 


The subject of a public water supply for the city of 
Woodbury, Pa., has been di: by its citizens and 
local press fer more than a year past. At last one of its 
— roperty owners has started on his own account 
and is about to lay two miles of pipe which he haz pur- 
chased of the Starr Works at Camden, N. J. 


The Standard Oil Company contracted Oct. 29, for 
the construction of a five-and-a-half-inch ive line from 
the oil country, via Sharon, Pa., and Warren, O., to 
Cleveland, O., to be completed Feb. 1 next. The line is 
to have a capacity of ten thousand barrels daily, and 
five pumping stations, and to cost half a million of 
dollars. 








(RECORD OF SEPTEMBER, 1879. MEETING.) 
WESLEYAN HALL, Boston, Sept. 17, 1879. 


A regular meeting of the Boston Society of Civil 
Engineers was held this evening. Vice-President 
Joseph P. Davis in the chair, and eleven members 
present (Blodgett, Brooks, Crafts, French, Grant,- 
Howland, Jackson, Kettell, Geo. S. Rice, L. Fred’k 
Rice, Sampson). 

Mr. H. W. B. Pinney was proposed for mem- 
berahip by Messrs. A. H. French and Geo. W. 
Blodgett. 

Mr. Joseph P. Davis brought to the attention of 
the a Isaac Shone’s Pneumatic Sewerage 
system, which consists of the use of compressed | 
air for raising the sewage of limited districts, bv 
means of a self-acting machine called an “‘ ejector,” 
to the level of the street sewers. For instance, a 
city having been divided into districts, each dis- 
trict would be supplied with an ‘ ejector,” placed 
in the most convenient location for connecting 
directly with the houses. When the ‘ ejector” 


The scheme of consolidation of the Brooklyn gas com- 
panies, includes the purchase, outright, of the fran- 
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is full a valve is tripped, supplying compressed air, oo and profits of the new Fulton Municipal Gas-Light 
; : ‘ s t | oe 

a discharging the sewage into the street ‘the etropolitan, the Cittzens', the People’s and the Wil. 
All the “ejectors” are convected with a central | 1@™* companies toto one organisation, with 2 cap- 

station for compressing air. Mr. Shone proposes | oe $20,000,000, with a central office and central 

to separate the rain water from the house oan | a ; 

age, thereby rendering the sewage more valuable, | ae of caperents ae the evirie, Nahe in 

as it is more regular, in quantity and quality. The inating the fortress at Metz, state that they have 





system is particularly applicable to low-lying and Miod. 1s is prcpened uy tnaeus of clectrie Sighs to renter 
t districts, as the street sewers can be placed | jt im ble for an party to sap and mine a 
very near the surface. | fo tion in the t, as the surroundings will be lit 


Among other advantages, the inventor claims | up with a brilliancy that will render concealment im- 
that the houses are effectually severed from the | possible, and enable the 
main sewers, thereby preventing any trouble with | W8tch as in day time. 
sewer gas; also that good gradients can be obtained! The £250.000 capital for the Griqualand West 
for house drains in all cases. This machine has | Railway & Water Company has beensubscribed. The ob 
been used on a farm in Wrexham, England, for a 
considerable time, and without failure of action. 
Incidental to this, Mr. Davis explained Mr. Joseph | 
P. Frizell’s proposed method of pumping the sew- | 
age of Boston by using the rise and tall of the tide 
for obtaining compressed air. 

Adjourned. GerorGeE 8. Ricz, Secretary. 


guards to preserve as perfect a 


= is to supply water to the town of Kimberley, in 
th Africa, and when it is remembered that this town 
is of recent formation, and that railways will be re- 

uired to bring it into connection with the surrounding 

i iron-masters may look for a still further de- 
mand for their products. Two eminent hydraulic en- 
oo have proceeded — outgoing steamer, the 

almer Castle, to make the necessary inquiries. —The 
Ironmonger. 


Artesian wells are becoming very numerous through- 
out California, fresh ones being dug daily as well for ie 
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y, and continuation of the Brooklyn, the Nassau, | 
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are used, and the only care required to insure a perfect 
light is a nice adjustment of the suspended lens, so as to 
get the right focus and the full reflection of the light. 
When this is secured, the jets, even at a distance, are 
very brilliant and have the appearance of globes of 


light. They illumine the foot-path between each lamp, 
with much of the effect of the electric light, and the 
plan consumes no more gas than at present. Bristol is 


to put the new system into general use 


From the Cincinnati Anguirer of 30th ult. we learn 
that H. P. Clough, of Middletown, on the evening of the 
27th ult., turned over the charter and all the stocks, 
papers, etc., of the ‘** Hamilton Water-Works Company,” 
toa new company that organized that evening. This 
new company for supplying the city of Hamilton, Ohio, 

| with a public water supply, is composed of Mr. Reutsch- 

' ler, iron founder, of North Ha-nilton, President ; Henry 
H. Sohn. Treasurer; and Philip Kraft, Secretary. 
These three parties hold $80,000 of the capital stock, 
which, in the charter, is named as %150,000, and 
they will at once submit certain propositions to the City 
Council about building water-works for Hamilton 

These propositions, describing at considerable length 
the work they propose to do, are published on the second 

s ° > 
page of the Enquirer of the date we have given. 


The Steubenville, O., Water-Works Trustees, in ans 
wer to their advertisement for bids for eight-inch pire 
and special castings for same, delivers d, have received 
the Gentian proposals : Dennis Long & Co , Louisville 
Ky. Pipe $43.50 per ton of 2,000 pounds ; crosses and 
Ts, 2% cents per poune. Gates, $36 each. R. D. Wood 
& Co., Philadelphia, Pa.—Pipe, $43.90 per ton of 2,000 
pounds ; crosses and Ts, 3 cents per pound ; gates, £30 
each. Cincinnati & Newport Iron & Pipe Company, 
Newport, Ky.—Pipe. $48.50 per ton of 2,000 pourds: 
8 cents per pound for crosses and Ts. Robinson, Irwin 
& Co., Sesukenvilie ;—gater, $380 each. After examin- 
ing all the bids, the contract was awarded by the Trus 

| tees to Dennis Long & Co., for the water pipe and 
— castings, their bid being the lowest on these arti- 
cles; and for the gates the contract was awarded to 
Robinson, Irwin & Co., they beirg the lowest bidders. 


The air suction of the new Pittsburgh Water-Works 
broke on the 23d ult., and in order to remedy theevil a 
os meeting of the sub-Committee on Machinery of 
| the Water Committee was held. The Committee di 
| rected Mechanica! Engineer Lowry to have the break 
repaired or secure a new casting if necessary. It was 
also reported that Messrs. Moore & Caughey, who the 
| previous week received the contract for building the new 
| pumping-house for the Herron Hill pumping works had 
| refused to signthe contract. The contract stipulates that 
| the contractors shall have the work done by Dee 1, and 
the parties say th .t they may be unable to obtain suf- 
ficient brick to complete the job by that time. 

The break at the new wat>r-works is more serious than 
at first reported. An air cushion exploded on Thursday 
last with tremendous force; but it seems this is the third 
air cushion which has exploded within the past two 
weeks, and the fourth since the Lowry engines have 

| b»en started. The air cushions are made of iron 1 inches 
ia thickness, are 16 inches in diameter and 12 feet in 
length. There were four cushions to each pair of en- 
| gines, and when one exploded its place would be supplied 
| by another from the idle pair of engines. —/ittsburgh 
| Commercial. 


Ata meeting of the Chamber of Commerce, Pitts- 
burgh, held on the 27th ult., Mr. Meyran, of the Special 
Committee on Water-Works, presented the following re- 
port, which was adopted unanimously, with a resolution 
that a copy of the same be sent to the Water Commit- 
tee . 


| 


| 
| President and Directors of the Chamber of Commerce : 
| Your Committee, appointed to examine into and re- 
rt on the subject of the insufficient supply of water by 
e city water-works, beg leave to submit : 
That in view of the enormous expenditure incurred, 
| they recommend that we urge upon the Water Commit- 
tee the a of having the present engines com- 
pleted and the necessary conn@ctions made at the earliest 
| possible date, in order that the city may be fully sup- 
| re with water, and the present engineering expenses 
| be determined and cease at the end of the present fiscal 


| 


year. 
| Your Committee recommend this, so that the present 
| engines, as completed, may pass into the hands and un- 
| der the control of the Water-Works Superintendent, to 
| be tested and operated by him in the interest of the 
| city, and with a view of obtaining from them the best 
| possible results. Your Committee can discover no otber 
way in which the contest between the friends aud ene- 
| mies of the present engines can be determined. 
| Your Committee respectfully suggest that the atten- 
| tion of the Water Committee be called to the danger of 
| an excessive pressure upon the old city water-mains 
| and house fittings; also to the great damage which will 
| be done to the streets when, through any defect, a break 





rigating purposes farming land general | id occur in the mains conveying water under such 
Westen andere etutgs ne in these | Water su in te ao and a oe oe aoe | high ;,also, to the fact that under such high 
= pleased to publish cost from upward, and some furnish 250,000 gal- | Pressure every leak in house fittings and bydrants is ex- 
columns any, items of interest that may be furnished us. lons of the purest water daily. In the San Joaquin Val- cessive, and great waste of water necessarily results, 
ley they are very numerous, eleven being in full flow | fF, which the citizens are not to blame. 
GAS AND WATER. | within a tract three miles by a mile and a half in extent, | ecm ene eee ee Ha ag 
their proximi other Shad section, Cesive an any dain- 
Gas has just been introduced in the city of Muncie, | —s does not hn —— _—_ as jage to the streets in that district caused by rupture of 
Indiana. that is not the case everywhere. The novel experiment | street mains will necessarily be especially destructive to 
Salem ) will get a supply of water from the | has been tried of f an artificial lake with this | *»¢ wooden pavements. : 
town of Beverly. water and breeding fish in it, and it has been found that | ae eee Sy cuagel Coke one 
. min at such questions are proper subjects for con- 
The Holly Manufacturing Company will furnish the | the fish thrive as well in this water drawn from subter- | sideration by this Chamber, but in compliance with 
machinery for the Oskaloo_a (lowa) water-works. ee ns eae we. : aa your ineteustions we rabmit these sugetionn and sab- 
S new street lighting gas | mit them as tax- ers in view of t act thet any ex- 
_ rane incense ar beens eur | been tested at Bristol, -s juhe present Garner is | penditure in city government nectesarily reactn pon 
sufficient. retained, but the light is divided into two jets, between | Sunenens tattauats tn seterding ant Csemustging now 
which and placed in each street lamp is suspended a | enterprises. ae mitted, 
The street lamps of New York were charged from $28 | double convex lens, se reflector, and ARLES MEYRAN, } 
hehe dma +—§ en ee the result is found to be an of lighting power to | REUBEN MILLER, »-Committes, 
year from to the extent of fifty per cent. Ordinary bat-wing burners _ doun F. Dravo, } 
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STREETS, DRAINAGE, ETC. 


Minneapolis is holding its nose over its present sewer~ 
age system, and asks for improvements. 


Col. Waring and Major W. H. H. Benyaurd have 
been employed by the National Board of Health to 
make a sanitary survey of Memphis, the work to be 
completed by the 25th inst. 


The manager ef the Neufchatel Asphalte Company 
(Limited), of London, in reference to statements ie as 
to the slipperiness of the pavement in front of the Hotel 
Brunswick, New York City, said that when either per- 
fectly dry or thoroughly wet the asphalt was not more 
slippery than anite, and that in foggy or frosty | 
weather slipperiness could be obviated by sprinkling 
sand upon the pavement. Were there a greater length 
of the pavement at the above place, horses would get 
accustomed to it, and would not slip, and the pavement 
would be cleaner, the dirt on it being at present 
brought on from the granite on either side. The pave- 
ment is the same as that laid in Paris and London for 
thirty and ten years respectively. It was laid with two 
inches of pure compressed Val de Travers asphalt on a 
Portland cement concrete foundation seven inches thick. 
In respect to durability, noiselessness and cleanliness 
he claims it has been proved superior to any other pave- 
ment. The part of the carriageway of Threadneedle , 
street, London, laid with compressed Val de Travers 
asphalt in May, 1869, which is precisely the same as that 
now in front of the Brunswick, is reported by Colonel 
William Haywood, Engineer of the city of London, to 
be now in good condition. 

+o —— 


BRIDGES. 


™ The Pittsburgh Bridge Company, has orders on hand | 
for nearly 4,000 linear feet of bridges. The shops 
are just now busy on the new floor for the Niagara Sus- 
pension Bridge. 


The work on the piers and abutments of the new 
Cohoes and Lansingburgh bridge progresses rapidly. 
There has been some trouble in the proper location of 
the piers, but this has been overcome, and the solid 
masonry of the piers on which the bridge will rest is 
being pushed as rapidly as possible. The piers will be 
completed by the middle of December, and the super- 
structure laid during the winter. In the spring, Lansing- 
burgh and Cohoes will be connected und the new route 
opened. 


RAILROADS. 


=. new railroad is projected from Tomah to Nellville, 
is. 


Colonel J. W. Allen, engineer, has completed the sur- 
vey of route for the new railroad to Atlantic City, N. 
J., branching from the West Jersey at Newfield. 


The St. Paul & Sioux vow é railroad began a survey of 
an extension on their newly-purchased road over the 
river from Ponca to Niobrara, Minn., this week. 


It is announced that capitalists in St. Louis are pre- 
paring to build a railroad from San Antonio, Texas, to 
Tesuao. on the border of Mexico, thence to the City of 
Mexico, 

The railroad from the Naples Observatory to the foot 
of the cone of Vesuvius will be opened early next year. 
A steam engine at the summit will draw the cars up by 
a windlass. 


The surveying party now engaged in locating the 
route of the Santa Fe bruad gauge extension from Pueblo | 
to Denver, has reached the divide between Colorado | 
Springs and Denver. 


The Atchison, Topeka & Santa Fe Railroad has built 
and opened for business since the first of January, 163 | 
miles of branch lines in Kansas, to say nothing of the | 
great improvements in Colorado. | 


The Wabash, St. Louis & Pacific Railway is the name 
of the new consolidated line from Toledo, Ohio, to Coun- | 
cil Bluffs, Iowa, via St. Louis and Kansas City, Mo. 
The capital stock is $40,000,000. 


A company in Pittsburgh is in the market seeking the 
money and legislation necessary to build an elevated | 
railroad in that city. Mr. George H. Thurston is said 
to be at the head of the new company. 


The Boulder (Col.) News of the 24th ult. assures its | 
readers that a standard-gauge railroad from that place 
to Denver is to be built as soon as right of way is se-| 
cured upon the most direct line. The location is pro- 
gressing under the direction of J. S. Titcomb, C. E. 


A fire is ranging in the Pinkerton tunnel, on the B. 
& O. Railroad, and it is thought necessary to abandon 
the tunnel. The officers of the road are making arrange- 
ments to runa track around the mountain spur, two 
miles in length, and make connection on the other side. 


According to reports telegraphed to all parts of the 
country on the 28th ult., some twenty million of German 
capital has been secured for the completion of the St. 
Louis & San Francisco Railroad. from Vinita, Indian 
Territory, the present terminus, to the Pacific Ocean. 
Headquarters are in St. Louis, Mo. 

Mr. Walter Shanly and Col. Gzowski spent two days | 
this week in inspecting the Toronto, Goderich & Bruce 
Railway, after which they will estimate the cost of re-| 
laying it with steel rails, and widening the gauge. It is | 
understood that Hon. A. Mackenzie, late Premier of 
Canada, has consented to become a director of this road. 

According to the London Times the necessary capital 
for the completion of the Canada Pacific Railroad has | 
been secured in London, and the road is to be finished 


in two years. The cost of laying and equipping the line queer-looking little flat-boat, housed over, stopped at | Meiggs, and a 
’ | of ten months. 


west of Winnipeg is laid at the low price of $10,000 per 


mile. The highest range of mountains the road crosses | l 
is but 3,000 feet, while those of the United States Pa- | authorit 


cific roads are 8,235 and 7,042 feet respectively. 


ENGINEERING NEWS. 


| ‘The St. Paul, Minneapolis & Manitoba Railroad | States E 


Company is about to commence the survey of a line 
from Sauk Centre to Morris, on the main line, and 
thence one west to Brown's Valley, while another line 
will be surveyed from Alexandria to Donnelly on the 
main line, and thence west to the same point on the 
western border. The distance from Brown’s Valley to 
Sauk Centre is 88 miles, and to Alexandria 71 miles. 


The great brick wall which forms the entrance to the 
proposed Hudson River tunnel has been sunk without 
difficulty. It bas reached a point within about five feet of 


the level, which is to besixty-five feet below the surface. | 


A small engine keeps the excavation free from water. 
In a few days the brick that now fills the dump arch at 
the eastern side of the large well will be removed, so as 
to allow the work of excavation tobe extended horizon- 
tally toward the river. 


The Directors of the Miami Valley and Columbus 
narrow-gauge road met at London, O., on the 25th inst., 
and completed arrangements necessary for the y 
construction of their road from Harrisburg to Colum- 
bus. The engineer reported over forty miles of road-bed 


completed, ready for the iron. A company of capitalists 


has made propositions to take the company’s bonds for 
the completion and equipment of the entire line at sav- 
ing figures. Parties interested will make an inspection 
of the work this week. 


New Haven, Oct. 30.—Articles of association have 
been filed in the office of the Secretary ot State for the 
New York, Connecticut & Eastern Railroad. The 


capital stock is $4,000,000. The officers of the com- | 


many are: George L. Clarke, of Providence, President. 
Villiam W. Douglass, of Providence, Treasurer, aud 
Andrew L. Winton, of Bridgeport, Conn., Secretary. 
The route is virtually the same as that adopted by the 
once much talked of parallel railroad to com with 
the New York, New Haven & Hartford , and is 
> the principal towns in Connecticut south of 
New Haven. 


A tramway has just been opened in the German city 
of Brunswick on a new principle. The rail hasno groove. 
It is laid exactly flush with the road’s level, and may 
thus be crossed at any angle with any description of 
conveyance without any jar or disturbance. The car is 
guided and kept in its place-on this rail by slight steel 
studs on the tire of the wheels, which fit into corres- 


ponding holes punched in the rail at the distance of | 


every five inches. The invention is that of an English 
architect, Mr. Edge, of Birmingham, and may be said 
now to have merged from the experimental stage into 
that of accomplished fact. 


The Red Hill, Fair Play & Leadville Railroad Com- 
yany wasorganized in Denver on the 25th of Oct., for the 
_ ose Of building a railroad from the end of the South 

’ark. [tis also proposed to construct a tunnel through 
the en Mountains, and a company has been or- 
ganized for this purpose, the capital stock of the two 
companies combined amountin 
million dollars. ‘lhe tunnel will be two and a half miles 
long, and a contract has been let to have it built in a 
year at a cost of $400,000. The distance by this way 
from Fair Play to Leadville is twenty miles, while that 
by South Park is over sixty. 


The contract for grading the intervening stretch of 
line between the Little Missouri River and the terminus 
of the one hundred miles now being built west of Bis- 
marck, D. T., has been let to Walker, Bellows & Co., 
the contractors of the latter work. This will add from 
110 to 140 miles—according to the point struck on the 
Little Missouri—to the western extension of the North- 


| ern Pacific, and the grading is to be completed by the 


first of next September. Thirty miles of the grading 
of the Casselton branch will be finished this fall, and 


will be ironed early next spring, and in time for the | 


transportation of next year’s crop. 


Money judiciously invested in railways in England 
may be regarded as well placed. During the years of 
depression following the ic of 1873 the business of 


| the roads was not so greatly reduced as might have been 


expected, and by economical ——— most of the 
companies were able to pay fair dividends. Between 
the years 1874 and 1879 over 1,250 miles were added 
to the te length of roads in operation in the 
United Kingdom, and $510,000,000 were added to the 
authorized capital, of which $450,000,000 were paid 
up. The whole length of roads at the beginning of 
the present year was 17,333 miles, and the whole amount 
of capital in them was #3,890,000,000. In i878 the 
number of passengers carried was 110,000,000 more 


| than in 1873. Some of the expenses of constructing, re 
pairing and working the roads have been greatly re- | 


duced. A few years ago iron rails cost from $50 to $55 
a ton; now steel rails can be bought for less than half 
that price, and they will last three times longer. W 
have been reduced, and coal and coke can be 

a little more than half the prices paid in 1873. 
the year 1878, which was a year of the worst depression, 
the average dividends paid were four and a half per 
cent. This, in a country in which the rates of interest 
are as low as they are in England, is regarded as a very 
fair profit. The roads of the United Kingdom give em- 
ployment to 400,000 persons. 


2. - 
RIVERS AND HARBORS. 
At a meeting of the Pittsburgh Chamber of Commerce, 


held on the 27th ult., a resolution to upon Congress 
an immediate special appropriation of $75.0 000 for the 
further and continuous prosecution of the Davis Island 
dam improvement was unanimously adopted. 


SURVEYING THE ALLEGHANY.—A few days ago, a 


Warren. It contained the y nae a survey of 
the Alleghany River from Olean to i 
of Cor to see if the river can be le 


navigable. The party were: John B. Dougherty, United 


to twelve and a half | 


ht for | 
ing | 


ee, Jas. McFar Assistant: A. H. 
, Brockett, Seidell, Joseph A. Painter and W. \. 
| Awl. Col. Roberts, United States Engineer, has charye 
of the survey. They commenced at Olean in August, 
jand will fi this fall. The engineers express ti). 
| Opinion that the river can be easily made navigable if 
| business it. They find Olean 1,412 feet above 
| tide water, and Warren_1,177—235 feet lower. The 
' distance from Olean to Warren is sixty-seven miles. — 
‘arren Mail. 


ad 


MISCELLANEOUS. 


| The number of new ee erected in Brooklyn 

from May 21, 1878, to May 31, 1879, was 1,125. Their 
| assessed value, as fixed by the Board of Assessors, is 
| $2,958,100, 


| Acontract for 12,000 tens of Bessemer steel rails re- 
| quired for the Belgian State sey ey will be thrown 
| open to pure competition by the Belgian Minister of 
Public 

A railway bri in Germany is on the point of con- 
| struction. It wil cross the River Vistula, near Gran- 
| resting upon twelve piers, and is to be 1,443 
| metres, or nearly a mile, in length. 
| 


| The novel engineering feat of building a bridge on 
| shore and then shoving it across the river has been ac- 
| complished at Dinard. France. -The structure is 314 

feet long, weighs over 200 tons, and was projected into 
its place with twelve strong windlasses. 


Park, Bro. & Co., of Pittsburgh, intend to erect in 
| their steel works two steam hammers weighing respect- 
| ively five and fifteen tons, at a cost, including the 
| anvils, ete., of over $60,000. The larger hammer wil! 
| be =— of forging a steel ingot of twenty tons 
weight. 


| The Wilson line of steamships, which occepy the old 

Cunard wharf at Jersey City, have in contemplation the 
rebuilding of the wharves, and also the erection of im- 
mense storehouses and other improvements. The new 
dock will be 600 feet long by 75 wide, and will be begun 
at once. 


Tenders for a number of important public works have 
been asked for by the New South Wales Govern- 
ment, which has made certain concessions relative to 
the conditions in regard to the construction of railway 
locomotives, with a view to facilitating their manufac- 

An err engineeri 

y 


| ture in the colony. 

| ported, cable, to Mr. Kini ple, civil engineer, at 
| Greenock, to the effect that, after four years’ anxious 
| labor, the great coffer-dam, 500 feet in length, at the 
| Government Dock Works, British Columbia, has been 
| completed and found perfect. 


Aniron plate, said to be the largest ever turned out in 
| Western Pennsylvania, wasrolled Thursday morning at 
| the Union Iron Mills, Pittsburg. The plate, which is 30 
inches broad, 3 inches thick, 13 feet in length, and 
| weighing 5,000 pounds, is one of thirty-six, to be used 
| in plating government vessels at Chester, Pa. 


The largest steel vessel in the world was launched at 
Dumbarton, Scotland, last month. She is the Buenos 
Ayres, of 4,040 tons, with engines of 500 horse-power, 
and boilers wholly of steel, larger than any ever before 
made of that material. She is intended for the develop- 
ment of the cattle trade of the River Plate and Canada. 


Steel rail contracts for the Indian State lines, amount- 
ing to 16,690 tons, have been divided between the Ebbw 
Vale Steel aa, and the Dowlais Steel Company, 
at £5 2s. 6d. essrs. Bolckow, V. n & Co. have 
| also engaged to supply the Indian Government with 
| 12,000 tons of rails, of the approved double-head sec- 
| tion, at £4 17s. 6d. 


Superintendent Jones, of the Ed Thomson Steel 
Works, near Pittsburgh, says: ‘ We have about 1,200 
persons on the pay-rolls, about 150 of whom are boys, 
| and of, the balance nearly 400 are laborers. In the face 
of all this the pay-rolls for each of the last ten months 
| show that the a average $52 per month each. 

That is good pay. rther, we pay cash month. 
If we are not satisfied with a man we give him three 
days’ notice, and if a man desires to leave the company 
he gives us three days’ notice. Our relations are very 
pleasant with the men.” 


| THe HicHEst House In THE WoRLD.—To the Editor 
| uf the N. Y. Sun.—Str: In your issue of the Sun of the 

15th inst. there is a ph which states that ‘the 
| highest inhabited house in the world 1s believed to be the 
| one erected for the miners employed on Mount Lincoln, 
|in the main — of’ the ky Mountains, Park 
| County, Col. It is 14,157 feet above sea level.” I would 
| respectfully call your attention to the fact that there is, 
| on the C Lima & Oroya railroad, Peru, 94 miles 
| from Lima, on the very summit of the Andes, a small 
|town called or, as the Peruvians cas 
| it, ‘“‘tufiel de la Cifia.” This place is situa 
jon the western of the dividing range of the 
| great Andean chain, 15,645 feet above the level of the 
| sea, and about 600 feet above the line of perpetual snow. 

It was founded in 1872 by an “= of the 
| Oroya Railroad, represented by n ir 
| now eee of the M itan Elevated Rail- 
cond, ew York; his brother, Herman Van Brocklin, 
jand H. J. Tobias, [llinois. It derives its name from a 
' tunnel or gallery which is being bored the sum- 
| mit from Oroya Railroad, and is 1,1 
| 8,847 feet, in length. I make this stetement from 
‘sonal knowledge, having been in the 

to live at that place f 
are given from 
urement, taken from records of the chief engineer a 
that time. Evutyn L. Brssexi, M. D. 
New Haven, Conn., Oct. 16. 
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New City. 


SATURDAY, NOVEMBER §8, 1879. : 


AT the annual meeting of the American Society 
of Civil Engineers, held in this city, on the 5th 
inst., the ‘‘Regular Ticket” for officers for the 
coming year was unanimously elected. The full 
report of the meeting and of the annual dinner 
will be published next week. 


ee 
For some years, the subject of improved sew- | 


erage for New Orleans has been urged upon its 
people and government, and the ravages of yellow 
fever gave additional interest and importance to 
its consideration. Some months ago an invitation 
for plans and suggestions was sent to engineers. 
How far responses were received we do not know: 
but it is now announced that a scheme for giving 
New Orleans good sewerage has been elaborated, 
and between one and two millions of dollars are 
to be expended. We hope to be able to lay before 
our readers details of the work, from time to time, 
as it progresses. In the mean time, *‘ the public 
schools of New Orleans are likely to be closed for 
two months, as there are no funds to pay the ex- 
pense.” 


=> 
ELSEWHERE will be found a continuation of the 


specially-prepared articles on water-meters, which 
we recently commenced publishing. In our issues 
of Oct. 15,and 28, was published the initial article 
on this subject, by Mr. Phinehas Rall, presenting a 
comprehensive :nd interesting review of the his- 
tory and development of water-meters in this 
country, with a description of the various principles 
upon which they are constructed. The writer of 
the present article, Mr. Lewis H. Nash, mechanical 
engineer, treats of the several difficulties to be en- 
countered and overcome in designing a water-meter 
which shall be thoroughly efficient under every 
condition to which it may be subjected in actual 
use. 


- oe 

THE Butler street route for the water pipe of the 
Pittsburgh Water-Works was selected after a good 
deal of delay and preliminary “‘ investigation,” and 
work has been progressing thereon for some weeks. | 
But a few days ago it was discovered that land 
slides were imminent, and work has ceased. The 
Commercial says : 

* The portion of the route where the greatest 
danger is apprehended is on the hill-side, between 
the Sharpsburg bridge and Haight’s run. There 
the roadway for the main is dug along a steep hill- 
side for a distance of between one-quarter and one- 
third ofa mile. The surface of the hill-side has al- 
ways been in danger of slipping since the route was 
first proposed, and, indeed, has slid down toward 
the Alleghany Valley Railroad some little distance 
in the past three or four years. The soil is clay, 
which extends down many feet. When the trench 
for the rising main was dug, the water veins. 
underneath the surface were broken, and 
water which before found its way down to 
the railroad and thence to the river no 
longer had an outlet. The City Engineer, the 
Superintendent of the Water-Works, the Con- 
troller, and, in short, every person who has visited 
the route now recognize the danger from slips; 
the hitch at present is as to how this danger can | 
best be averted. The Engineer is in favor of dig- 
ging the trench to a considerable depth, filling mt 
up partly with stone and laying the pipe upon 
the stone. The Superintendent objects to dig- 
ging the trench too deep because of the extra 
expense entailed, because the pipe will be difficult 
to reach in future time in case of accident, and 
because, finally, the deeper the trench is dug the 
weaker the support becomes to the hill-side above 
the trench. are the knotty points upon 
which the Superintendent invites the Water Com- 
mitteemen to express their opinion, and in justice 
to Mr. Atkinson we here say that he had no voice 
whatever in the selection of the present route:” 


It is hinted that an additional expenditure of 
many theusands of dollars will have to be incurred 
to overcome the difficulty, Is it not in Pittsburgh 
Where the “ ¢ivil engineer” ix considered 9 tnelene 


| has fairly earned his promotion. 


| pany, but the entire regiment. 


| 


ENGINEERING NEWS. 


member of the city government? What kind of 
engineers does the city of Pittsburgh employ ? Has 
the engineering of the water-works been eminently 
successful and economical, creditable alike to the 
city and to the professional gentlemen who have 
had the work in charge? 

tor HS oom 


PERSONAL. 


Nov. 1, J. C. Cameron assumed the management 
of the Chicago, Milwaukee & St. Paul road, vice 
J. C. Gault, who takes a similar position on the 
Wabash road. 

Col. W. E. Merrill, U. S. Engineer Corps, in 
charge of the Ohio River Improvements, has re- 
turned to Cincinnati from a trip of observation up 
the Big Sandy. 

City Engineer Charles E. Fowler, of New Haven, 
Conn., who has held the position for over ten years, 
has just been unanimously reélected for another 
term of three years. 


Col. A. L. Anderson, late Chief Engineer, and 
Arthur S. Hobby, late Sewerage Engineer. of Cin- 
cinnati, have formed a copartnership as‘ Civil En- 
gineers and Surveyors, with offices at 86 Johnston 
Building-, Cincinnati. 

Professor Mohr is dead at the age of seventy- 
two. Originally an apothecary at Coblenz, he 
afterward became attached to the Bonn Univer- 
sity. His workson geoloBy, chemistry and physics 
have been translated into many languages. 

We were pleased to greet our genial friend, 
Charles Latimer, Chief Engineer of the A. & G. 
W. R. R., on Thursday evening, he having come 
on from Cleveland to attend the annual meeting 
of the American Society of Civil Engineers. 

E. 8S. Chesbrough, of Chicago, was in New York 
on Thursday. He presided at the annual meeting 
of the American Society of Civil Engineers, and 
in the evening left for Newport, R. I., for the 
sewerage system of which city he is Consulting 
Engineer. 

Capt. A. Nesbet Lee, United States officer in 
charge of the Portland canal under General Weit- 
zel, died suddenly Oct. 31, at his boarding-house, in 
Louisville, Ky., of apoplexy. Capt. Lee was a 
native of Baltimore, and was in his 36th year. He 
was son of Admiral Lee. He received a West 
Point education, graduating June 23, 1865. He 
leaves a wife and three children. His remains will 
be removed to Baltimore. 


Edward R. Hamilton, C. E., of Jamaica Plain, 
has accepted the position of Assistant Engineer of 
the Western Division of the Grand Trunk Railroad 
between Port Huron and Chicago. 
is a native of Roxbury, Mass., and was educated 
at the Mass. Institute of Technology. He has had 
considerable railroad experience and was also em- 
ployed upon both the Boston and Lawrence Water- 
Works. His head-quarters will be at Battle Creek, 


| Mich. 


On Tuesday evening, Oct. 28, the officers of the 


| Fifty-first Regiment selected Capt. H. W. Clarke 


as their Major by a flattering vote. Major Clarke 


He has labored 
arduously for the welfare, not only of his com- 
He is a good tacti- 
cian, thoroughly imbued with the military spirit, 
and isa gentleman above reproach. He entered 
the National Guard asa private in the old Com- 
pany ‘* D” (Davis Light Guard) in May, 1861, and 
served till he went into the army. He went into 
the army as First Lieutenant of Company “I,” 
One Hundred and Eighty-fifth Regiment, resign- 
ing the office of City Engineer to accept it. At 
the time of Lee’s surrender he was acting upon the 


| staff of Gen. J. L. Chamberlin, commanding a 


brigage in the Fifth Army Corps. He returned 
home in June, 1865. He was elected Captain of 
Comipany ‘‘I,” Fifty-first Regiment, in October, 
1%74.—Syraeuse (N. Y.) Herald. 

Major Clarke is now in charge of the New York 
And Penhevivania Roundary Survey: 


Mr. Hamilton | 





> 
’ 


361 


The death is announced by cable of James Clerk 
Maxwell, M. A., LL. D., F. R. S.. the well-known 
English mathematician. He at Edin 
burgh, June 13, 1831, and, after passing through 
the High School of that city, entered Trinity Col 
lege, Cambridge, at the age of twenty, and took a 
very high degree in the mathematical tripos of 
1854. His taste for natural science developed itself 
with his natural tendency 
branches of mathematics. 
time. 


was born 


toward the higher 
But Trinity was, at the 
full of candidates for fellowships; and, 
thinking his chances of distinction would be better 
in Scotland than at Cambridge, he accepted the 
Professorship of the Marischal College. Aberdeen, 
in 1856. Here he stayed for four years, and many 
brilliant scholars were sent out 
from his His fame gradually 
spread. In 1860 he was elected to the Professor- 
ship of Natural Astronomy, in 
King’s College, London, and eleven years later to 
the chair of Experimental Physics at Cambridge. 
He then produced the works by which he will be 
remembered—a ‘** Treatise on Electricity and Mag- 
netism” and a ‘*‘ Theory of Heat.” The Civil Ser- 
vice Commissioners selected him as one of their 
examiners, and in 1878 he delivered the Reda le« 

ture at Cambridge, the subject being ‘‘ The Tele 

phone.” 


into the world 


supervision, 


Philosophy and 





CORRESPONDENCE. 


THE CARPET PROBLEM AGAIN. 
Mr. Alfred Rosenweig, C. E., of Apizaco, Mexico, 
under date of Oct. 10, sends a solution of the above 
problem, making the result 46.83 feet, which dif 
fers slightly from the result as obtained by other 
correspondents, which laiter is undoubtedly cor- 
rect. 





WATER METERS. 


| Written for ENGINreRING News 


BY LEWIS H. NASH, M. F 


If we may judge by the time and labor already 
spent in efforts to produce an accurate, durable, 
reliable and cheap measuring machine for moving 
fluids, we may consider the difficulties encoun 
tered as presenting a problem that tries to the 
utmost even the enlightened engineering ability 
of the present age. In this article it is the inten 
tion of the writer to recount some of the obstacles 
to be encountered in the production of a good 
meter; and particularly the mechanical difficulties 
that always present themselves prominently. 

This seems the more appropriate, as many a 
plausible idea has failed to fulfill its early promise 
because the mere thought has not properly con- 
ceived practical impediments always demanding 
attention. Many, even of our best elementary 
works on physics and mechanism, lead to ignoring 


friction, inertia, the flow of finids, available 


| material of construction, etc., for the purpose of 


simplifying the consideration of a device; and even 
inventors often overlook these, or assume that they 
may be of little account. They forget that a true 
theory must embrace every law, or influence that 
can effect the operation of the perfected machine. 
They confine themselves to a study of the simple 
motion, which would seem to afford the conditions 
of accurate measurement. 

Meters may be divided into two distinct classes 
in accordance with their dependence upon one or 
other of two great laws of fluids ; 
motion and displacement. 

The first are termed ‘* Current meters,” and to 
this class also belong “‘ Inferential meters.” The 
second are ‘‘ Displacement meters.” 

Current meters are based upon certain well 
known and unchanging laws, and thousands of 
such meters are in operation based wpon these 
laws. The mechanical points for consideration 


viz., reaction in 


may be classed as follows : 


First.—Ali counter currents or eddits must be 


| dvoided, or at least definitely deterrained 


Seeond.— The working parte alhieuld be iiede ae 





362 


light as possible, and should move with the least 
possible friction. 

Third.—There must be power sufficient to drive 
the indicator. 

Fourth.—Capillarity, or surface action, often 
called ‘ suction.” 

This law—the action of which is extremely min- 
imperceptible—is often overlooked, 
and yet it has its strong influence upon this class 
of meters. It causes the retardation of the mov- 
Though of little account in measuring 
large flows, it seriously interferes with a minute 


discharge. 


ute, almost 


ing parts. 


It is impossible to discuss in detail all the various 
applications of the foregoing conditions; but 
the material of which the case is made must 
be sufficiently rigid to sustain its form; and 
the water-ways, at least near the working parts, 
must be smooth and definite in character. Light- 
ness as great as is consistent with stability of 
form, is an essential of the working parts, as well 
as of the indicating device, To overcome the in- 
of the fourth ln 
should any moving part be fitted closely. 

Of Class [/.—The idea of a displacement meter 
is that a quantity of liquid enters a space of defi- 
nite capacity, and by some mechanical device, is 
wholly or partly discharged, and the space refilled. 
The number of discharges recorded upon the reg- 
ister, certities the quantity passed. As in the case 
of a piston-pump or engine, the parts are intended 
to be fitted closely, so that none of the liquid can 


sidious action law no case 


pass the piston, 

It is often supposed that a mechanism that will 
be a good motor, will be equally excellent as a 
meter; but it must be borne in mind that the two 
are entirely distinct in results to be accomplished, 
and that in some respects they are positively oppo- 
site. 

Ina meter, the liquid must pass with the least 
possible reduction of head or force; and therefore, 
the parts should move as easily as practicable, and 
with the required 
The only work to be 


be as light as is consistent 
strength of the apparatus. 
accomplished is moving the indicating mechan- 
Ist. 

In the hydraulic motor it is required to reduce 
almost entirely the head of water, and to transmit 
the power so derived, through the working parts 
to the Hence, in a positive motor 


there must be no leakage, and the parts must be 


machinery. 


strong enough to sustain all the force that may be 
thrown upon them. 

On the contrary, if it is attempted to fit a meter 
closely, so that no water can pass the moving parts, 
the workmanship must be of the very best charac- 
ter; for, if they be not perfect the friction caused 
by tight fitting will cause the water to leak by any 
imperfect joint, and thus impair the accuracy of 
the registration on even a large stream, and make 
it fail to act upon a small one, 

Again, if the meter be accurately fitted at first, 
the natural wear of the parts will soon cause leak- 
age: and then the meter will prove more inaccurate 
than if loosely titted in the first place. 

By far the greater number of failures in design- 
ing rotary meters have arisen from the following 
The effective driving area of the piston 
or pistons has been small in comparison with the 
actual area, upon which the force of the pressure 
of the fluid acts ; and it may be said, without fear 
of contradiction, that the value of a positive meter 
depends principally upon the. ratig which the 
effective driving area of the piston or pistons bears 
to the actual area. 

The terms, *‘ effective area” and *‘ actual area”, 
may be better understood by reference to the ac- 
companying illustration, which represents a very 
common device in rotaries, in which the driving 
area is produced by some eccentric contrivance. 

Let # be the centre of a cylinder baving its cir- 
cumference at A B. Let Dbe the centre of a 
cylindrical drum, having its circumference at A C, 
and forming a joint at A; and let P P P P P be 
swinging arms forming a connection between the 


Causes : 
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pipe, and O an outlet pipe. Let the drum A C be 
free to revolve around its centre, D. 

Now, the pressure of the water entering at / will 
act upon the circumference of the drum from A 
to ('; but since A and C are equally distant from 
the centre D, there will be no tendency to rotate 
the drum, but only to cause friction upon the bear- 
ing at D. The pressure, however, acting upon the 
arm P has no pressure to balance it, and therefore 
causes the drum to revolve with the arm in the 
direction shown by the arrow. Hence we define 
the effective area to be CB, and the actual area to 
be A B. 

This is one illustration taken from a large class 
of which there are hundreds of modifications, and 


many are re-invented year after year. It looks 
well on paper, and will fully serve our purpose for 
illustration. 
if we suppose that there is no leakage at A, nor 
at the arm P at either end, nor at the ends of the 
cylinder; and that it be made of such material 
that the friction will not be serious; then we have 
a good measuring device. But experience and fre- 
| quent experiment have proved that it is practically 
impossible to construct such a machine, as there 
must always be some leakage. If it is attempted 
to make a tight fit, friction will be increased, and, 


consequently, wear; a greater head of water will be 


required to drive the parts, and this will create still 
greater leakage, and soon make it absolutely cer- 
tain that the machine will not run on any stream 
smaller than that which can leak by the parts un- 
der the head required to drive them. Hence, ma- 


chines of this class will never work, i. e., will never , 


measure correctly if the attempt be made to cause 
a close fit. : 

Even in piston meters where the effective area is 
equal to the whole area of the piston, after years 
of labor and the expenditure of many thousands, 

' manufacturers have demonstrated that such meters 
must be filled loosely to be successful. 

Hence, even in a positive meter there will be a 
chance for leakage and the amount of such leak- 
age will depend on the amount of resistance in terms 
of the effective area of the piston, which the mov- 
ing parts will have to overcome, and to the amount 
of surface over which the joint must be made. 

The proposition already stated may be now con- 
sidered—that the value of a positive meter depends 
upon the amount of the ratio which the effective 
area bears to the actual§ area of the, piston, for 
several of the most important qualities of the 
meter depend upon this ratio. 

First.—The effective area and the speed of the 
piston determine the delivery of the meter; and 
hence, the greater the actual area of piston com- 
pared with the effective area, the larger must the 
meter be to deliver a given quantity of water at a 
given speed of piston. 

(The greatest speed at which it is safe to allow a 

_ piston meter to travel depends upon its design and 
‘construction, and upon the material employed. 


drum A Cand cylinder A B. Let I be an inlet 
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' Reciprocating piston meters must have a tardy 


speed, while rotary meters may be driven at a very 
high speed, hence, rotary meters have a great ad 
vantage in this respect. These points will l:- 
treated hereafter.) 

Second.—The power todrive a meter depends 
‘only upon the effective area of the piston, while 

the greater the actual area of the piston the greater 
will be the weight of the working parts and the 
resistance to be overcome. 

Third.—The amount of surface over which a 
joint is to be maintained depends upon the same 
ratio. 

Since we have seen that a piston meter must be 
| fitted loosely, it is evident that the easier the pis- 

| ton and other working parts can move, the less 
leakage will there be by the parts, and conse- 
quently the more sensitive will the meter be upon 
small streams. 

The resistance to be overcome may be 
classified : 

First.—The power to drive the registering ay- 

paratus. 

Second.—The friction caused 
weight of the parts under water. 

Third.—Friction caused by the pressure of the 
water upon the working parts sustained by the 
bearings. 

Fourth.—Friction causing an oblique pressure of 
the working parts upon the casing, producing fric- 
tion upon sliding surfaces; as, for example, upon 
the extremities of the arms P, P, or upon a slide 
valve in a piston meter. 

Fifth.—Resistance of various currents, caused 
by the motions of the parts. 

Sixth.—Cramping, or confining the water in any 
part of the machine. This acts in two ways—by 
causing great local pressure at some point, and by 
| forcing the working parts upon the bearings or 
| case, causing increased friction. 

it must not be forgotton that the coetticient ut 
friction for metallic surfaces is very high unde 
water, being from 8 to 10 as great as for oiled sw 
| faces. 

First.—The first is common to all meters. Where 
the power is ample, asin a piston meter, this re- 
sistance may be of small account, the friction on 
| the stuffing-box being the greatest consideration. 
‘In rapidly-running rotaries this friction is reduced 

by a train of gearing. 

Second.—Many devices are used to reduce the 
second, such as making a hollow plunger contain- 
ing air so that it will just float in the water, or by 
using some light material such as rubber. But, 
other things being equal, the best device is that 
which has the greatest ratio, as given above. 

Third.—Piston meters are usually free from 
| friction arising from these causes, since the mo- 

tion of the piston is exactly in the direction of the 
flow of water—there being no oblique action. But 
.in some such devices, the piston being controlled 
by crank-movements, there will be a friction upon 
the bearings. Such friction does not necessarily 
interfere with the accuracy of the meter, espe- 
cially if the motion of the piston be controlled by 
' other devices—as, for instance, an abutting piece 
upon which the pistons are allowed to strike at the 
end of their stroke. But it introduces one more 
factor, the wear of which must be carefully 
| guarded against. 
_ Almost all the rotary meters are subject to one 
or the other of these influences; and it inay be 
briefly stated, that when friction caused by the 
fourth head is present to any extent in any device, 
such device, to say the least, is faulty, or abso- 
lutely worthless, and this is the primary cause of 
the failure of most of the numberless rotary de- 
vices. Indeed, when from the design of a meter 
there is an oblique action of the pressure of the 
liquid upon the piston with relation to the direc- 
‘tion of its motion, the only way to look for relief 
‘from this is to bring the strain, so caused, upon 
bearings, so as to reduce the friction to a mini- 
mum. 
Such bearing must be perfectly rigid, so that the 


thus 


merely by the 


i 
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pressure may never spring the parts, and thus cause 
them to rub upon the casing. Provision must also 
be made for what wear there may be upon the 
bearings after a length of time, and an allowance 
made so that the working parts of the meter shall 
not touch the shell. 

The best example of a meter in which these ob- 
stacles have been overcome, is to be found in the 
Union Rotary Meter. 

Articles 5 and 6 relating to the resistance of cur- 
rents, may be a serious consideration in some de- | 
vices, but this influence can only be discussed with 
reference to each particulardesign. Since a meter 
must be fitted loosely, and hence is subject toa 
certain amount of leakage, the different classes of 
meters may be examined with reference to the 
driving force of the piston as compared with the 
resistance to be overcome. 

PISTON METER VS. ROTARY METER. 

The piston of a piston meter, as already re- 
marked, is not subject to an oblique pressure, the 
whole of the area being available in driving. Its 
form admits of strength combined with lightness, 
and it isan easy form to fit up, hence it would 
seem that the very best form would be that em- 
bracing reciprocating pistons; and we find that 
some of the oldest devices are upon this principle, 
such meters having been for years in successful 
operation. 

As these pistons are reciprocating, and therefore 
change their direction of motion at each throw, it 
will not answer to accelerate their speed. It there- 
fore becomes necessary to enlarge the area of the 
pistons in order to pass a sufficient amount of 
water without destroying the meter. This neces- 
sarily makes the meter large in comparison with 
rotaries, which can be run with safety at a much 
higher speed with little liability to wear when 
properly constructed. 

Piston meters also require some form of valve, 
which is their most serious defect. 

The rotary principle has the advantage of com- 
pactness, and, when running upon bearings, dura- 
bility, so far as the wear upona journal is less than 
that of rubbing surfaces; they usually require no 
valve, and can be run at such speed as to pass the 
water freely. 

Hence, if we can combine full effective area of 
piston with the other good qualities of rotaries in 
a rotary meter, we may expect to produce a very 
sensitive, cheap and durable device. 





A PRACTICAL TREATISE 


STEAM ENGINE. 


ARTHUR RIGG, M. E., Lonpon, Ene. 


With Additions, showing Latest and Best American 
Practice. 





The following figures illustrate certain novel de- 
tails in construction. The main valve stem G is hol- 
low, and surrounds the cut-off valve stem g’ at- 





Fie. 15. Cross-HEAD AND SLIDEs. 
Seale \. 


tached to the cut-off valve by the nut g—see fig 9, 
and Plates XXI., XXII. Fig. 16 showsa side and end 
view of the wrist K’, by which the main valve rod 


n takes hold of the main valve stem ; the wrist is a surew-bolt, through lugs on the lower side. The centric in the shaft without key or screws, The 
clamped fast by the bolt J’. This design provides | hook rests upon this hox, between the flanges, and ent-off eccentric being so near, there is insufficient 


for ready adjustment of the main valve, and permits 
the wrist to slide on the stem without injury, if from 
any cause—as a loosened bolt or nut in the valve- 
chest, lodging in a steam-port—the valve offers 





is kept from rising by the handle, which is screwed 
into the outer end of the eccentric rod, so that by 
a turn, its pointed extremity may be forced into 
a conical hole in the side of the box nearest it or 





















































Fic. 16. CLAMP WRIST. 


a p i 
Seale \4. 


undue resistance to movement or becomes fixed on 
its seat. 

Fig. 17 is a view, partly in section, of the ball- 
and-socket joint between the cut-off valve-stem g, 
and the cut-off rod k, whereby the curvilinear mo- 
tion of the rocker arms is changed into the recti- 
linear motion of the valve, and the effect of slight 
errors in alignment of these parts is overcome. 
The socket j, which is hollow, and has internal 





\ 


Fie. 





20. Drop-Hook 
Seale \4. 
By this arrangement, there need 
at the 


be withdrawn. 
be 


no lost motion from wear or otherwise 





Fic. 17. BALL-AND-SocKET JOINT—CUT-OFF VALVE- 
Rop. 
Seale ‘. 
threads, is screwed upon the enlarged end or head 
of the valve-stem, one part inclosing the spherical 
end »’ of the valve-rod, and the other acting as a 
jam nut On the side of the rod is clamped the 
handle 7, so that its weight will tend to keep the 
joint from unscrewing and working loose. 
Figs. 18and 19 are side views of the ends ofa 

governor link, and the two studs, by which the | 





Fic. 21. Matin Eccentric. 
Seale '4. 
wrists, and the hooks cannot work up or be acci- 


dentally thrown out. 





Fig. 18, _BALL-AND-SOCKET JOINT—GOVERNOR LINK. 
Seale 4. 
weighted levers are attached to the cut-off eccen- 
tric by universal joints. Fig. 19 is partly in sec- 
tion. The stud L’ hasa spherical head, which is 
loosely inclosed between the recessed end of the 
link B and a packing piece M’, held in position by 
the cupped nut N’, screwed upon the link. 
Fig. 20 is a plaw and side view of the drop-hooks, 
by which eccentric rods take hold of the rocker 
wrists. About the wrist is a flanged, cylindrical 





Fic. 19. BaLt-anp-Socket JoiInt—Goveknor Linx. 
Seale 4. 


box, vertically cut in halves, and held together by 


Fig. 22. 


CYLINDER Cock. 
Seale 4. 
Fig. 21 shows the manner of fixing the main ec- 
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space for a key and its slot, and set screws are lia- 
ble to crack the eccentric bub: 
would be inconvenient and with them, desirable 


access to either 


changes in position of the eccentric could not be 
In“the figure, the eccentric is in section 
N. A radial 


in the eceentric receives the hardened steel 


made. 
through the axis of the main shaft 
slot 


plug R’, which is forced against the shaft by the 
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pressure, due to an accumulation of water in the 
cylinder nearly or quite filling the clearance space. 
They are operated by the engineer in the usual 
way, and for convenience, their levers are coupled 
together and connected to a hand-lever, located 
where he can easily reach it, as shown in Plates 
XXIHIL.. XXIV. Fig. 22 is acentral vertical section 


Nov. 8, 1879. 


condensed water is conveyed away by a pipe wit! 
two branches connecting the cocks, and screwe: 
into the side of the shell at £” as seen in Plates 
XXIV., XXV. 

The cut-off valve being under pressure durin, 
but a small part of its stroke, does not need balan 
ing, either for the purpose of reducing wear «: 


of one of these cocks. The valve H” is held | friction. Whatever leakage past it occurs, is by 


PLATE XXIIL 


14-INCH CYLINDER “ BUCKEYE” AUTOMATIC CUT-OFF ENCINE. 


Front Perspective View. 


PLATE XXIV. 


14-INCH CYLINDER “BUCKEYE” AUTOMATIC CUT-OFF ENCINE. 


transverse wedge-bolt S’ and its nut 7’. To secure 
a tirm hold, the inner end of the plug is coarsely 
serrated. By means of this device, the eccentric 
nay be shifted to adjust or vary the lead of the 
main valve with the precision necessary to obtain 
any required degree of compression of exhaust 
steam in the cylinder. 

Condensed water in the cylinder is drawn off 
through relief cocks, with conical valves and seats; 
the valves are closed by spiral springs, which | 
yield to an increase over the ordinary working ' 


Back Perspective View. 


against its seat D” by the spiral spring V’; the 
valve stem H’ reaches downward through the 
bushing F' and has a washer and double nuts (’ 
on its outer end. A part of the bushing projects 
beyond the shell of the cock; around this is a 
coarse, square thread, traversed by the lever A’, 
which bears against the washer en the valve stem, 
and, when rotated to the left, depresses the valve, 
leaving it free to open under pressure upon its face 
great enough to compress thespring. Oneof these 
cocks is underneath the cylinder, at each end; the 


the main valve excluded from entering the ex- 
haust side of the cylinder and must escape with 
the live steam, to aid in moving the piston, thus 
limiting loss from this cause to the slight back 
pressure it produces, The main valve is set to 
close the steam-ports at three-fourths the stroke, 
consequently the cut-off valve must act within this 
limit. 

- These engines are carefully adjusted to a balance 
when running at mean peed. First, the finished 
fly-wheel is loosely keyed to a mandrel, which is 
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put upon two hard metallic straight-edges, accu- 
rately placed in the same horizontal plane; the 
wheel is then balanced so as not to revolve from 
any position, by inserting in pockets cored out at 
equal distances on the inner side of the rim, blocks 
of lead,on the light side and of wood,on the heavy 
side. Then for the larger engines—shown in Plates 
XXL-XXV.—the momentum of the crank prepon- 
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in any position, by moving a counter-weight in 
the recess on the back of the crank disk, and as 
the centres of gravity of this weight and of the 
erank and half-connecting rod are practically the 
same, the system will be in balance when running. 
The correctness of these methods has been veritied 
by operating engines thus balanced, without bolt- 
ing them fast to their foundations. 


PLATE XXVI 





6 to 10-INCH 


derance and of half of the connecting rod with its 
straps and boxes, transferred to a point in the rim 
of the fly-wheel, where it may be concentrated, is 
computed, and sufficient additional balance blocks 
are inserted. For the smaller engines, which have 
recessed disk cranks—shown in Plates XXVL., 
XXVII.—the fly-wheel is keyed to its shaft and 
balanced; while on the straight-edges, the connect- 
ing rod is loosely put on the crank pins and sus- 
pended horizontally, by a cord attached to the cross- | 
head end; the whole is then balanced so as to stand ' 


6 to 10-INCH CYLINDER 








PLATE XXVIII. 





CYLINDER 


Back Perspective View. 





That the engine. 
smoothly, and to reduce the loss of power spent in 
overcoming the momentum of the reciprocating 
parts, at each change in the direction of move- 
ment, the main valve is set so as to close the 
exhaust port, with exhaust steam, from four to 
five times the volume of the clearance space re- 
maining in the cylinder. The steam, compressed 
by the inertia of the reciprocating parts at the end 
of the stroke, acts somewhat like a spring to 
restore, at the beginning of the next stroke, the 
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when balanced, may run’ 
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force expended in compressing it. The peculiar 
manner of fixing the main eccentric upon the 
main shaft, renders easy, minute changes in lap 


of the main valve, to secure the best effect of 
compression of exhaust steam, for any engine 
with regard to its boiler pressure, speed and 


other conditions of working 
It may be remarked that the result noticed above 





“ BUCKEYE ” AUTOMATIC CUT-OFF ENCINE. 


Front Perspective Vier. 
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is not the only one due to compression in the steam 
cylinder. Were steam a perfect gas, and the cylin- 
der a complete non-conductor of heat, the neces- 
sary degree of compression to restore without loss, 
the force spent in overcoming the momentum of 
the reciprocating parts, could be determined in any 
engine working at a given uniform speed and under 
a regular, fixed boiler pressure. At the begin- 
ning of a stroke, steam more or less charged with 
vapor enters the cylinder which was cooled dur- 
ing the preceding stroke; by expansion and con- 
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tact with the metallic surfaces, its temperature is 


lowered and vapor is precipitated until the exhaust 
valve is closed, when, if exhaust steam 
pressed, its temperature is raised and partial re- 


is com- 


evaporation of vapor occurs; also, a greater meas- 
ure of heat is imparted to the cylinder; and con- 
densation of the incoming steam on the next stroke 
will thereby be lessened. 

de- 
a certain volume 
of steam remains in the cylinder, and consequent- 


To what extent these effects will take place, 
pends somewhat upon the time 


ly upon the comparative length of stroke and the 
the condensation will be 
lessened as the area of metallic surfaces exposed to 
the steam, and the time of exposure are reduced; 
hence, short strokes and high speed in steam en- 
gines are important elements of economy. The 
stroke of these engines is equal to twice the diam- 
eter of the cylinder, except in cases where from in- 


piston speed, Obv iously, 


18-INCH CYLINDER 


suflicient room a proportionately shorter stroke is 
alopted. The piston speed gencrally exceeds 500 
feet per minute; the number of double strokes, 


and consequently, of rotations of the main shaft | 


and fly-wheel, vary from 100 for the larger engines 
to 200 for the smaller engines, per minute. 

In addition tothe advantages mentioned, a high 
rotative speed permits a reduction in the size and 
weight of the parts, easier and quicker regulation 
under variations of load, and adapts the engine for 
use in maay instances, 
where machinery is to be driven at high velocity, 
but little change in speed between the engine and 
machinery will be required. 

The parts of these engines are made from well- 
materials: the 
steel ; 

well 


under a less strain ; 


valve-gear, rods. pins and 
the main shaft is of refined 
wrought-iron, hammered; the boxes are of 
machinery brass and Babbit metal, and the cast- 


‘rained mixture of select 


chosen 
studs are of 


jron is a ; close-g 


Ohio pig-metal. 


strong 


In an examination of this style of engine to 
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determine the quality of its distinguishing teetemns! that, till the heat was app plied had been invisible. 
1 


in design, workmanship and use, reference here 


may be fitly made to the ‘‘ conditions of efficiency ” 


in steam engines, laid down some years ago, by an | 


accomplished scientific expert : 
‘The piston speed should be as great as can be 
sustained with safety. 
“The expansion gear should be simple. 


ernor. The valve should close rapidly, but with- 
out shock, and should be balanced, or other device 
should be adopted to make it easy to move and free 
from liability to cutting or rapid wear. 

** The governor should act promptly and power- 


fully, and should be free from liability to oscil-' 


late and to thus introduce irregularities which are | 
‘flaws by meeting with an obstruction, and so being 


sometimes not less serious than those which the 
instrument is intended to prevent.” 
** Friction should be reduced as much as possible, 
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and careful provision should be made to economize 
lubricants as well as fuel.” 


LIVERPOOL ENGINEERING SOCIETY. 


The usual fortnightly meeting of this Society 
was held at the Royal Institution, Colquitt street, 
on Wednesday evening last, the 22d inst.. Mr. A. 
Ross, Vice-President in the chair, when Mr. F. B. 
Salmon, M. 1. and 8S. Inst., of the Birkenhead 
Forge, read a paper on ** Homogeneity of Welds in 


Tron and Steel,” of which the following is an ab-' 


stract: 
The author, with a view to supporting his theory 


as to the unreliability of welds, took for his theme | 


the paper on the manufacture of crank-shafts re- 
Cons read before the Inst. M. E. at Glasgow, and 
proved by Mr. McLean’s own words that no great 
faith can be placed in shafts made of iron piled and 
welded, acknowledged, as it is that these forgings 
are weaker in one direction than the other, viz., 
across the welds. The author asked the question, 
Why make important parts of engines in a manner 
that must lead to failure if any strain be put upon 
the crank otherwise — in the direction of its 
greatest strength ? 
effect of heated basi bringing welds to view, 


| material of a crank, as Mr. Radc 


The | 
point of cut-off should be determined by the gov-| P. 


lso called attention to the y 
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From these premises, while pointing out that the 
welds were frequently weaker than the material, 
even when en material was scrap iron, he urged 
that it would be useless to yee to improve the 
ffe, of the Mer- 
sey [ron and Steel Company, would do, by substi- 
tuting steel for iron piles, so long as our trust had 
to be placed on the soundness of the multitude of 
welds existing in every crank made under the 
resent system. In conclusion, he maintained that 
if a change must come that it should take the di 
rection of a solid ingot for a crank forging, saying 
that if ingots were not all that is perfection now, 
experience would soon lead makers to approach 
that point. He thought that the homogeneity of 
the ingot would save cranks from becoming 
‘**reedy;” not that ‘‘ reeds,” so long as they existed 
parallel to the bearing, were detrimental in them- 
selves, but that they led to more dangerous cross- 


led to run in a direction at right angles to their 
former path; something in the same way as a river 
may be diverted from its course. 


AUTOMATIC CUT-OFF ENGINE. 
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GENERAL INTELLIGENCE. 


ke We solicit and are always pleased to publish in these 
cotumns any items of interest that may be furnished us. 


GAS AND WATER. 


Glencoe, Minn., has voted $3,000 for reser\ oirs, wells, 
and fire engine. 


A a reservoir is being constructed at 
Charleston, 8. 


Mammoth Cave is to be made light as day by being 
illuminated by electric light. 


Salt Lake City has recently expended an additiona| 
$9,000 on the water-works system. 


Prospect Hill, New Haven, Conn., has been supplied 
with water by a main, w hich the Water Company has 
just com) Jeted taking the water direct from Winter- 
green Lake on West Rock. 


The price of gas in Paris is eighty-one cents per thou- 
sand cubic feet. Yet the city government. which is in- 
terested in this ente , received $1,600,000 as its 
share of profits from the Paris Gas Company last year, 
and there was enough money left to pay the other hock: 
holders a dividend of 31. per cent. enough ! 


Jacksonville, (IIL) water-works reservoir has dried 
up, The Blind Asylum at that has not 
opened this year in consequence. And citizens have 














Nov. 8, 1879. ENGINEERING NEWS. 


been shut cff for many weeks. The dust of that city is | 
something to wonderfat. The Wabash R. R. is hauling 
water in tank cars to Jacksonville from the Illinois 
river, 23 miles. 


There are in Philadelphia 12,260 —_ lamps which are 
lighted by the Trust for $22 per each year. We 
learn that they propose to reduce this $4, which will 
take nearly ,000 off the city’s expenses. If they re-. 
duce the private consumers to $2 on the 1,000 feet, that 
will take from the — of the Trust $200,000 ad- 
ditional.—Saward’s Coal Trade Journal. 


COARSE GRAINEDNESS OF W aTER.—Frow a lengthened 
series of experiments, M. Hermann Herwigg concludes 
that no two contiguous molecular layers of water can 
be more than 1.86 of a millionth of 4 millimeter apart, 
and that the same is true also of the mean distance be- 
tween the centres of adjacent molecules. Sir William 
Thompson's previous estimate of the least value of the 
same distance is 0.05 millionths of a millimeter; so that 
the true value lies between these two estimates. 


Minneapolis takes its supply of water for all domestic 
fo mag tte a mill-pond, and it is described by the 
ing journal of that city as “ at best a decoction of 
rotten wood, pine bark and other floating material, 
which drifts, by the natural current, into the great re- 
ceptacle seen and unseen;” it also receives the street 
washings, the dead bodies of animals, occasional human 
beings, etc.; and it is suggested that spending some 
money in procuring a better and purer supply would be 
a good investment for the health of the citizens. 


Westerly, R. I., and the balance with Telford pavement, 
and State street with the Telford. The Board of Road 
Commissioners of that city ask for an appropriation of 
40,000 for street-paving in 1880. 


—- ee 


BRIDGES. 


A stone bridge is to be built immediately on the Co- 
hoes road, near Waterford, N. Y. 


The Commissioners of Miami County, Ohio, have been 
rmitted to build a swing-bridge over the Miami and 
trie canal at Troy. 


B. W. Reese has the contract tor building the ap 
proaches to the bridge on East Broad street, Columbus, 
| O., across Alum Creek, at 754 cents per cubic yard. 


The bridge on the Little Miami Railroad, between 
Dayton and Xenia, O., was burned on the Ist inst. It 
was one hundred and seventy-five feet in length. Loss 
about $4,000. 


The railway bridge over the Severn, connecting Dean 
Forest with Sharpness, the port of Gloucester, was for- 
mally opened an Friday week. The total cost is up- 
ward of 400,000. Except the Firth of Tay Bridge, the 
Severn Bridge is the largest in Great Britain. 


The Baltimore Bridge Company is building an iron 
bridge over the Mississippi for the Chicago, Milwaukee 
& St. Paul, on its new short line between Telsnccpelie & 
St. Paul. The bridge will be 134 feet above low-water 
mark, and will have one span of 340 feet, two of 270 
feet each, four of 60 feet each ard one of 40 feet. It 
will be carried on iron piers resting on masonry foun- 
dations. 


The Detroit Bridge & Iron Works has the following 
bri orders on hand: Eight spans for the Chicago, 
Burlington & Quincy; ten spans for the Detroit, Grand 
Haven & Milwaukee; four spans for the Lake Shore & 
Michigan Southern; six spans for the Wabash; four 
spans for the Fort Wayne, Muncie & Cincinnati; one 
7 for the Saginaw & Mount Pleasant; three — for 
the Michigan Central; five spans for the Illinois Central; 
one span for the Logansport, Crawfordsville & South 
western. 


Clark, Reeves & Co., at Phoenixville, Pa., have con 
tracted for an iron bridge of three spans 140 feet each, 
for the Vermont Central Railroad, at Waterbury, Vt. : 
for a single-track iron bridge, 250 feet in length, over 
the Jacques Cartier River, near Quebec, for the Quebec 
& Lake St. John Railroad; for 500 tons of bridges for 
the Great Western Railway of Canada, and have re 
ceived orders to go ahead and deliver 15,000 tons of 
fabricated iron for the Second avenue extension of the 
New York Elevated Railroad, between Sixty ninth 
street and Harlem. 


A BRIDGE OF OLD Raiis,-——The new iron bridge to 
carry the carriage-road over the’ railway at the Inter 
colonial station, St. Johns, N. B., is, with the exception 
of the hand-railing, which is made of cast-iron posts and 

s-pipe, built entirely of old rail. 

orm known as the “ bow-string.” 


The big water-works tunnel, at Columbus, Ohio, is 
nearly completed. By its use it is intended to do with 
out river water altogether, as it is expected that enough 
will filter into the tunnel tosupply the city. One effect 
of the tunnel already has been to dry up all the wells 
within a considerable radius thereof, at which some 
people are inclined to growl. To guard against 
emergencies — which, however, are not antici- 
pated--a tower is to be constructed at the west- 
ern extremity of the tunnel, with a pipe leading to 
the river. A valve in the bottom of the tower will 
admit or shut out the water from the river. This valve 
will be — by electricity, carried by wires from the 
works. e apparatus will be so arranged as to enable 
the operator to open the valve to any number of de- 
grees he may desire. This will save the trouble and 
time of walking out to the tower to turn the water in 
from the river. 


The City of Hannibal, Mo.,is to have water works. 
The plan is reservoir and direct pressure combined. 
The location for the reservoir is one which has often 
attracted the attention of engineers in passing up and 
down the river, since just above the city is a high bluff 
sufficiently broad to admit a one-million-and-a-half-gal 
lon reservoir. The water is taken from a point some dis- 
tance out in the river, thence conducted through filter- 
ing material by a sixteen inch iron conduit, to the. 
p 1mping-well ilt in solid rock and thirty feet | 
deep. The distributing pipe from the reservoir, is 
fourteen inches. Dennis Long & Co., furnish the pipe. 
Pumps are Blake Duplex, high , dimensions 
twenty-four-inch steam, fifteen-inch water, twenty-four 
inch stroke; supplied by two sixty-inch tu r boilers, 
sixteen feet long: the valves are man; the hydrants 
are Matthews. About three milesof mains have already 
been laid, and the remaining seven miles will be laid 


There are two road- 


trusses, each 5 feet wide, protected with iron hand- 
railug. The top chords of the outside 
consist of two targe rails (weighing 70 Ibs, 
to the yard), and the bottom ctord of two U rails, 
weighing 56 pounds to the yard. The centre truss con- 


soon. Itis intended to turn on the water by Jan. 1, | “ a 5 COE 
1880. The first shovel of earth was thrown Sept. 21, | sists of three — = on top, and three U rails in 
1879. The works are owned and operated by a private the bottom chord. e diagonals between chords are U 


water company. Mr. Carroll E. Gray is the contractor rails secured to chords with a wrought-iron fastening, 
and builder of the works, and worked up the enterprise. 
J. N. Boutelle, C. E., Clinton, Ia., is the engineer in 
charge. The elevation of the reservoir is 230 feet above 
the river, and will grve a fire pressure over almost the 


entire city. 


The Standard Oil Company has just completed an ar- 
rangement by which oil is to be tri from the 
rich regions of Butler County, Pa., d_rect to this city by | 
means of a five-and-a-half-inch pipe laid overland nearly | 
the entirely length of the route, a distarce of one hun- | 
dred miles. The scheme involves an outlay of half a 
million of dollars and gives the Standard Company 
extraordinary facilities for getting the crude material to 
Cleveland for refinement at their works here, thus se- 
curing an immense saving over any system now in 
vogue. The company has secured the right of way for | 
the pipe, which commences in Butler County, coming in 
this direction ona line near Sharon, and then striking 
across the country to Warren. From this point, the 
line will come direct into Cleveland. Along this line, 
five pumping stations will be established in convenient 
localities. one nearest Cleveland will be at Aurora 
Summit, one mile east of the station, a distance of over 
twenty miles from this city. Each of these five stations 
will rigged with three way-pumps, and_ the 
establishment of each station involves the expenditure 
of nearly $40,000, requiring side tracking and the ser- 
vices of eight men to operate. The project is to be com- 
menced at once, and the 3” will be scattered in a few 
days. The contract calls for the completion of the en- | 
tire line by F . Surveyors are already at work | 
under Mr. Edwin Squires, who will have charge of the 
engineering and the general superintendency of the 
work.—Cleveland Leader. 


and nut. 
flange to flange, and secured to chords with angle iron. 


transversely with 3-in. planks. 


pars apt 
RIVERS AND HARBORS. 
survey of the Mississippi between Minneapolis and St. 


Paul. 


regularly traversed by steamboats. 


completed and in operation. 


war, in the channels of harbors. 


Ottawa, Ont., at something like $267,000. Tenders fol 
lowing close upon 
| McNaughton, Charlebois & Co., and F. B. McNamee. 


other towns upon 


facilities from below are gettin 
count of the rapid changes in 
ing in front 
tramway from the town across 


on title 
STREETS, DRAINAGE, ETC. 

Work on new sewers in New Haven, Conn., was fin- 

ished for the season on the Ist inst. Sewers lately com- | 


are in Collis street, Union avenue, State street, 
igh street and Garden street. 


Messrs. C. W. Blakeslee & Son have 
their contract for paving portions of Meadow street, 


year, $118,000. Amocant of tolls from the 
Oct. 31, $517,000; same time last 


| grain for 
i estimating 
month last year. 


246,000, 
Union avenue and State street, New Haven, Conn. | the same 
Meadow street is paved with 


avenue, opposite 


Belgian blocks ; U 
Union Depot, with granite blocks from 


The trusses are of the 
| ways, each 13 feet wide, with sidewalks outside of 


trusses 


riveted into the U, surged down and fitted with bolt 
The floor beams are made of T rails, riveted 


The floor consists of longitudinal floor timbers, covered 


A perty of enginesrs in charge of Mr. Fred Ferry, 
United States Assistant Engineer, has commenced the 


Arkansas has 3,997 miles of navigable water-courses 
Within the State 
there are eight railroads, having 800.58 miles of railroad 


The Chief of Engineers of the Army wants $100,000 
appropriated for torpedoes to be stowed in our forti- 
| fications, from which they will be planted in time of 


The contract for the canal and lock work at St. 
Anne’s has been awarded to O'Connor & Cassidy, of 


this were those of Messrs. Bowie and 


Helena, Ark., bids fair to share the fate of many 
the Mississippi by the receding of the 
river and its cutting away a new channel. The shipping | 
worse and worse on ac- 
_ a a - is form- 
the city, it is proposed to build a 
a the bar and to the 
| water’s edge, in order that steamers may be easily 
| loaded. 


Canal tolls at West Troy for October, $116,000; last 
opening to 
ear, $591,000; num- 
| ber of clearances to October, 1,676; same time last year, | 
| 1,640: number of clearances from the opening to Oct. | 
31, 7,622; same time last year, 8,130; total receipts of 

October, 14,891,000 bushels, an increase of | 
i flour as wheat, compared with 


Brigadier-General Myer, the chief signal officer, bas | for 
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completed his annual report. During the vear 122 men 
have been instructed as assistant observers, and 9 for 
promotion as sergeants ; 170 stations have been main 
tained, and 25 stations of a second class called ‘sun 
set stations,” have been continued An examination 
as to the accuracy of the daily pre-announcements of 
the weather shows an average percentage of 90.7 per 
cent. verified. The display of cautionary day and night 
signals, by flags and lights, has been made systemati 
cally at 94 sea and lake ports. The adoption of the 
‘off-shore ” signals has much increased the usefulness 
of the service. Of the cautionary signals displayed, 
8O.1 per cent. have afterward been reported as justi 
fied. No great storm has swept over any considerable 
number of United States ports without pre-announce 
ment. Six thousand one hundred and forty-two printed > 
“farmer's circulars” have been displayed in frames 

daily at as many different post-offices. A total length 
of 4,468 miles of telegraph lines, including 543 miles 
on the sea-coast, were in operation by the signal 
corps an June 30, 1879. The chief signal officer recom 
mends just provision for the permanent employment 
and grades of the officers of the corps and the increase 
of the enlisted force. 
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RAILROADS. 


A 300,000 Union Depot isto be built in 
Col. 


Denver, 
A Florida company wants a locomotive, and will aid 
just its gauge to it. 


: The Champaign, Havana & Western R. R 
ing its road westward from Havana, LI! 


. is extend 


E. E. Carpenter, a contractor, has sued the Pembini 
Railroad in a Lyne County (lowa) court for #84,000 


Horace Scott has the contract to build the new road 
from Greensburg to North Vernon, Ind. Terms 
known. 


The Receiver of the Flint & Pere M irquette Railroad 
has been authorized to build a three-mile branch of that 
road in Mason County, Mict. 


The Atchison, Minneapolis & Saline Valley Railroad 
is anew incorporation, formed to build a road from 
Clyde to Minneapolis and thence to the Colorado line 


The Phiiadelphia, Wilmington & Baltimore Railroad 
Company has ordered a surveying party to lay out the 
route for a new railroad from a point south of Darby 
Station to Newtown Square 


Tue General Manager of the Indiana, Blooming 
ton & Western road isin the market for 2.000 or 3.000 
tons of steel rails, but dislikes to pay 860 a ton for them 
that being the present market price 


\ corps of engineers ix now engaged in locating a 
railroad from Hagerstown, Md., to Shepherdstown, W 
Va., which is intended to connect the Shenandoah Valley 
R: ilroad with the Western Maryland 


The Indiana, Bloomington & Western road intends 
purchasing a tract of land at Indianapolis on which to 
erect extensive shops; and will remove its shops, now 
located at Urbana, LIL, to Indianapolis. 


The Atlantic & Gulf Railroad was sold this week un 
der the decree of the United States Court, in Savannah. 
for £300,000 over the first mortgage and other claims, to 
H. B. Plant. The purchase money is already paid. 


John Fitzgerald, of Lincoln, Neb., has the contract 
for grading an extension cf the Republican Valley 
Branch of the Burlington & Missouri River R. R., from 
Naponee. in Franklin County, Neb., westward 100 
miles. 


The shops of the Jeffersonville, Madison & Indianapolis 
Railroad, now located at Jeifersonville, Ind., are to be 
removed to Pittsburgh. The road is controlled by the 
Pennsylvania Company, and the pay-roll of the shops is 
over £200,COO a year. 


The correspondent of the $Pall Mall Gazetfe at Brus 
sels says it is reported that a plan is being elaborated for 
the purchase of al] the railways in Belgium by the State, 
and for the concentration of the whole railway service 
in the hands of the government. 


The St. Paul, Minneapolis & Manitoba Railroad du 
ring the past week placed a second mortgage of $8,000, 
000 upon their property. The first mortgage is of equal 
amount. Thirty-six miles of the road is exempted from 
these liens by reason of prior ones. 


In the ten months ending with Nov. 1, 2,739 miles of 
new railway have been built in the United States, 
against 1,635 for the corresponding period in 1878, 
1,668 in 1877, 1,875 in 1876, 986 in 1875, 1,363 in 
1874, 3,075 in 1873, and 5,709 in 1872. 


FRENCH RAILROAD TRAVELING.—The distance from 
Paris to Marseilles is 600 miles, and by a recent arrange 
ment, a train of the Paris, Lyons & Mediterranean Rail 

| road, makes this long journey in fifteen hours, an aver 
age continuous speed of forty miles per hour. 


The Atchison, Topeka & Santa Fe Railroad has closed 
| acontract for the completion of a branch to Santa Fe, 
New Mexico, to be completed by Jan. 1. The main line 
is now being extended to San Domingo, on the Rio 
| Grande, which will also be completed by Jan. 1 next. 


The Cuyah« Valley Railroad has bought an old 
canal bed in Cleveland from that city for $265,000. 
| The track will be laid through it at once, and the road 
will thus be completed to the heart of the city. Samuel 
Briggs has been chosen General Superintendent of the 
road. 


Columbus, Ohio, Township will vote, Dec. 10, on a 
| proposition of a tax of $65,000 to aid the construction of 
the Columbus & Hardenburg Railroad, and an election 
the same purpose in Sawcreek Township, Dec. 1, for 
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an nopeepriaties of $2,000. 
carry by a large majority. 


Surveys have been made for a narrow gauge ‘road 
from Tracy City, Tenn., north by east to Beersheba 
Springs in “Grundy ( ‘ounty, a distance of eighteen miles. 

ennessee Coal and Railroad Company, the termir-us 
of whose road is at Tracy City, will, it is said, give sub- 
stantial aid to the new project. 


The Cuyahoga Valley R. R., D. L. King, Esq., of 
Akron, 0., President, is now completed, and within the 
month it is thought that trains will run regularly from 
Clevelan 1 to Canton, a distance of 69 miles. This is a 
very valuable feeder to the trade of Cleveland, and to 
Mr. King’s energy is the completion of the road due. 


The Springfield Southern Railroad Company, incor- 
porated the 3d inst., is to take the place of the Spring- 
field, Jackson & Pomeroy narrow gauge. The = 
road will extend from Springfield to a point op’ 
Huntington, on the Chesapeake & Ohio road, an will 
be standard gange. The Seeks: is to be done immedi- 
ately. 


The Port Huron & Northwestern Railroad Company 
has let a 12-mile contract from Croswell, Mich. north- 
ward to Carsonville. The 'foledo & Milwaukee Railroad 
Company, just formed, proposes to build a road trom a 
point on the Toledo & Ain Arbor road, near the Ohio & 
Michigan State line to Allegan, Mich., 144 miles. 
Capital $1,500,000, 


The Higginsville, Holden & Fort Scott Railroad Com- 
pany, with capital stock of $870,000, was formed at 
Holden, Mo., on the 30th ult., for the purpose of con- 
structing a track of the C. & A. Railway, via Holder to 
Fort Scott. H. J. Higgins was chosen President: J. 
Starkey, Vice-President; F. B. Hawes, Secretary; and 
John G. Cope, Treasurer. 


The Springfield (Ohio) Southern Railroad Company, to 
rua trow Springfield vo Rockwood, Lawrence County, 
passing through the counties of Clarke, Madison, Fay- 
etse, Highland, Ross, Pike, Jackson, Gallia, and Law- 
rence —capital stock $1,000,000, by General Samuel 
fhomas and others—has filed a certificate of incorpora- 
tion with the Se -retary of State. 


tobert Arthur, a stockholder of the Pennsylvania 
Railroad Company, has filed a bill inequity asking that 
that company be enjoined from constructing the pro- 
posed elevated railroad on Filbert street and erecting a 
oridge over tue Schuylkill River. Mr. Arthur claims 
the company has no authority to construct such a road, 
and would be liable to forfeit its charter. 


The St. Paul & Sioux City Railroad Company on the 
ist ult. purchased at foreclosure sale the Covington, 
Columbus & Black Hills Railroad. It is proposed to ex- 
tend the line next year, and Engineer Gere has already 
made a minute inspection of the territory which it is 
proposed the extensions will traverse. The 
ripe for railroad facilities and su 
R. J. Dukes is Chief Engineer, 
tractor. 


The President and General Manager of the Lafayette, 
Bloomington & Muncie Railroad were at Fremont, U., 
last Saturday to receive propositions for bonus to be 
paid them for locating the shops of the company in that 

lace. The town of Celina offers $100,000, and that of | 

uncie $75,000, to secure the shops. Thus far no offer | 
has been made by Lafayette. Not only is the location | 
of these shops of great importance to that city, but the | 


eae oe fertile. 
P. Vincent is Con- 


removal of the general offices would be a detriment to | 


Lafayette. 


The present status of the Canada Pacific Railway is | 
the Pembina Branch, from the international boundary 
line to its junction with the main line at Selkirk, 7 
miles, which is open for traffic; 500 miles of the main 
line, from Thunder Bay, on Lake Superior, to the west- 
ern boundary of the vince of Manitoba, are under 
contract and partially built; in British Columbia, a sec- 
tion of 125 miles, from Yale toa point on the Upper 
Frazer, has been let, and the construction of it will be 
commenced immediately. 


Eight thousand two hundred and fifteen miles of rail- 
road are now open in British India. During the present 
year the very important Indu, Valley line, connecti 
the port of Kurrachee in Scinde with the Punjaub Rai 


road at Moultan, has been completed, and thus, with the 


exception of crossing the Indus at Suk Kur, a continu- 
ous communication by railroad via Lahore, Delhi, Agra 
and Benares to Calcutta, about 2,120 miles, is estab- 
lished. The lines in upper India proved of great service 
in the recent campaign. 


Eminent German statisticians have recently pub- 
lished an estirhate of the total amount of capital invested 
in the construction of railroads since Stephenson's exper- 
imental locomotive first ghded over a double rail, revo- 
lutionizing the transport system of our earth. The result 
of their calculations is the amazing sum of seventy-five 
milliards of francs, or fifteen thousand millions of dol- 
lars. The event that inaugurated the expenditure of 
such an amount as this—nearly fifteen dollars a head for 
every human being istnhining the terrestrial globe—is 
worthier of celebration by jubilee ceremonies than the 
anniversary of a great battle. 


Articles of association of the West Jerse 
Raiiroad Company were filed at Trenton, 1 
Secretary of State's office. 


& Atlantic 
ov. 5, in the 
The capital stock is $500, - 


000, divided in 10,000 shares. There has already been | 


subscribed $92,000, of which $70,000 has been deposited 
with the State Treasurer, being $2,000 per mile for the 
entire length of che read, The road begins at Newfield, 
on the West Jersey Railroad, and runs toa point on 
Absecom Reach, 
miles. The charter is to exist for 999 years. There are 
thirteen directors, and the road will he operated by the 
Pennsylvania Railroad Company, 


It is thought both will | 


eountry is) 


in Atlantic County, a distance of 85) 
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Gradi 
Branch 
| 48 miles, is completed, and the 
Grading on the Indianapolis, Delphi 
is completed to anew’ 3 18 miles from Indianapolis. 
Surveys are being made for an extension of the Néw 
London Northern Railroad from Turner's oom Mass., 
to Brattleboro, Vt. 1,600 feet of the Ba 
(Miss.) pile bridge, on the New Orleans & Mobile Rail- 
road, was nares on the 24th ult. It was rebvilt by | 
the 29th. J. C. Ballantine, Chief Engineer. 


caaminuia & WESTERN RaILRoap.—The Pittsbu 


well advanced, | 


& Western Railroad has surveyed a route from the Run | so 


House, on Pine Creek, to a yp on the Evergreen Rail- | 
,road. By this route it would cross over the 
such time as it can tunnel it. It 


on the Westward Extension of the Waco 
the Houston & Texas Central Railroad for 


vor 2 


! 


St. Louis 8°" 


' 


hill until | 
also sur-| enriched water-gas is a cheaper and much better illum), 
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acquired ta acitealiinle down grade and key 
the until the 
Shae atic oaee 


Ming! is required, Dovs 
it to who have 


this 


Chicago Railroad | Sean experimenting for years in “car starters” / 


FvEL OF THE FutuRE.—According to the Min, 
| World, the time is near at hand when water-gas (hy: 
and carbonic oxide) will come into general use, 
eee coal eekeed domestic in cities at least, «,, 
aoe es ee It has also seen)... 
that,enriched, would supplant the coal-... 
| now in general use for ‘iMuminating » though as 
the time seems approaching when elect: lighting will. ‘ 
perfected as to supplant gas, it is probable that : 
ion of fuel isa far more iny nt one ths ! 
at of ilhumina’ gas. It has been fully proved 1); 


] 


veyed a route from a point about three miles out that | ant than coal-gas, and is in no respect more dangers 
road that would give it a grade to connect at Ever- | 


green with the Lawrenceville & Evergreen ee 


and come by it to Bennet Station, from where it has 
its own road completed to the city. One of the above 
routes wili be adopted, unless u sat 
Trade Journal. 

ooo 


MISCELLANEOUS. 
Chaska, Minn., spent $41,500 in buildings in the past 
year. 


A telephone was worked successfully the other day 
between Syracuse and Buffalo, a distance of 168 miles. 


Harvard College has been enriched by a $500,000 do- 
nation from Mr. WV alter Hastings of Boston, lately de- 
ceased. 


Messrs. O’Connor & ag tg gg the contract for 
= St. serve Locks work, . BL. Their tender was 
282,06 


The Pomeroy Rolling-mill was sold to J. H. Moulton, 
E. McMillan and George Willard, Ironton parties, Nov. 
4, for $35,000. 


D. & W: Robertson, of Sydney, London, and Dundee, 
have the contract for supplying Sydney, New South 
Wales, with 1,778 tons of cast-iron pipe. 


A $100,000 casino, after the plans of a New York 
architect, is to be built at Newport, R. Lit will be 
located on ground owned by Jas. Gordon Bennett. 


The depth of the water in the gorge below Niagara 

Falls has just been measured for the first time, theswift- 

; ness of the stream having baffled all previous efforts. 

The average depth from not far below the falls to the 

swift drift, where the velocity of the water is too great 
toadmit of measurement, is 153 feet. 


The directorsof the Delles Improvement omens, 
Eau Claire, Wis., rejected all of the- bids offered for 
| constructing the canal from the Delles dam to Half 
| Moon Lake. It is understood the company has decided 
to change the proposed plans of its construction, and as 
a consequence new bids will shortly be in order. 


The new French cable enterprise has received a serious 
check in the announcement, on the _ of the Anglo- 
American Mag wap! of a reduction in rates to sixpence 

r word, to ta fect u pon the opening of the new 

ine. 

r cent premium, upon the spread of this information 
Foil to 25 per cent discount. 


It is more than probable that it will be decided to run 
| the proposed railroad tunnel between and 
| Switzerland ep Mont Blanc, instead of through the 
Simplon. By the Mont Blanc route the distance betwecn 
Paris and Genoa wil] be shortened nearly fifty miles, 
| while'the estimated outlay would be but $15,000,000, 
against $27,200,000 by the Simplon route. 


The City Council of a Pennsylvania town, having re- 
duced the pay of the cngies of its fire department to 
far below the wages of ordinary machinists, have a 
force of engineers as poor as the pay they get. At the 
burning of a mill recently, the new engineer of one of 
steam engines told the foreman that he couldn’t start up 
because he had no steam, and all the while there was 
was fifty — steam pressure on, only the new engi- 

| neer was looking at the ot esa Ta gauge instead of 
his steam-gauge. 


FLASHING SIGNALS.—A flashing-signal apparatus has 
been in use for several years in the German Navy. As 
constructed at Spandau, in the workshops of the govern- 
ment, it consists of a reservoir of air compressed to 10 
atinospheres, with a reservoir of petroleum communi- 
cating with it by a valved tube anda spiritlamp. By 
means of a valve arrangement, an air current is wed 


to drive the va - of par see troleum into the flame of 
at lamp, w iant flash is the result. Suck 


ashes are comtetined according to code. 


Columbus Grove, Ohio, is exercised over the discovery 
that it is not incorporated as it was suppose to be in 
1863. It is a town of twenty-five hundred inhabitants, 
and the most flourishi town in the canary. 
It is situated on the Dayton and Michigan Railroad, 
twelve tiles north of Lima, and stands to-day without 
mayor, council, marshal or any other corporation offi- 
cers. A surve has been engaged, and they will im- 
mediately set about to have th the town oe 

_and will apply to the Legislature this winter to have the 
past acts and ordinances made legal. 


A new invention has been tried with success nti 
| don Seaman ter Ges puamatedreminiinte dane 
street cars for the purpose o 
| saving the extra nat ee toe The sod ti 
ance is a coiled spring, which is wound a ee. 
| ping of the car, and which, when released, acts wake 
| wheels so as to impart motion. It acts, os an BS 
sistance to herses up a steep grade, the having 


isfactory arrange- | 4D, civil “engineer, upon large ingots furnished |) 
ment can be made vith the West Penn Railreed.—_C —Coal Hated i Co. of Boston, 


| from the fact that the 


Considerable interest is manifested in a series of « 
riments now making in the forge at the Washingt. 
Rav vy Yard, under the supervision of J. Edwin She: 


the result of which, it 
— t, will obviate entirely the necessity for usin 

material, as heretofore, and demonstrate th 
ee of steel over iron for heavy forgings, such as 
shafts, con erank axles, heavy ordnanc+- 
ete. Mr Sherman claims to have discovered a new 
process by which the hardest steel is rendered as soft 
and malleable as the best Swedish iron, and his experi 
ments thus far are regarded by mechanics and eng 
neers as of a most satisfactory character. 


The Swiss government carries on a great coaching 

business, but at a serious loss. In 1876 it owned 1,39: 
| conveyances, estimated at about $300,000, and the tcta! 
net loss on this branch of the postal service was over 
$80,000. The number of passengers conveyed was 
x80, 303, of whom 278,884 traveled on what are known 
Soalpies and tourist routes. A notion of the great 
increase in Swiss traveling of late years may be forme:| 
ngers forwarded by post in 


is 


passe 
| 1852 are given at 570,104, in which figures travelers by 


| rail are not included. 


The shares of the Franek company, issued at five | £78, 


’ 
= 
= 


Great economies have resulted in 
diminished loss in the department in the past two years, 
the falling off of Swiss traveling notwithstanding. The 
depression in England tells heavily on Switzerland 


THE TIME TO ADVERTISE.—There is one thing that 
traders, dealers and storekeepersgenerally ought to bear 
in mind—and that is. that while money is being made 
is the time it is spent, and the way for them to obtain 
their share of it is to advertise. ‘Io be silent these dav. 
is to be ignored. Let the public know what you have to 
sell, to cause them to directly for your establish 
ment before all others. There has not beena time when 
en See surely pay such large returns since 

the war. ow is the time for those who have bargains 
and attractions to offer to herald them far and wide, 
and customers will flock in. Not todo so can only be 
compared to a farmer having great crops, but neglect- 
ing loqather them in. There are to-day immense crops 
in the advertising columns of the papers for those who 
have the enterprise to gather them.—Boston Journal. 


CutInesE WaLL.—An American engineer, who, being 
min Se construction of a railroad in China, bas 
y favorable opportunities for examining the 
Great ' Wall t built to obstruct the incursions of the Tar 
gives the follo account of this wonderful work: 
The wall is 1,728 miles long, 18 feet wide at the bottom, 
and 15 feet thick at the top. The foundation through. 
out is of solid granite, the remainder of com ma- 
sonry. At intervals of between 200 and yards, 
towers rise up, 25 or 30 feet high, and 24 feet in 
diameter. On the top of the wall and on each side of it 
are masonry para to enable the defenders to pass 
unseen from one tower to another. The wall itself is 
carried from point to point in a —_— ly straight line. 
across valleys and hills without slightest regard to 
the configuration of the ground, sometimes plunging 
down into abysses a thousand feet deep. Brooks an 
smaller rivers are bridged over by the enna while on the 
banks of larger streams strong flanking towers are 
placed 


The Berlin (Germany) Water Company having ob- 
that the driving of some b: piles would cause 
njury to their main, which ran c to the proposed 
site, it was determined to make use of a jet of water. 
A tube, 0.89 in. in diameter, tapered at the mouth to 
0.78 in., was led to the point of a pile, and a Californian 
vertical hand- -pump used to at ~ water down. As 
soon as the water was a) a ee to sink, 
and in five minutes had inches, when 
blows from a 770-lb. monkey fallont to drive it farther. 
A force-pump, driven by a 10 horse-power engine, and 
throwing 880 of water per minute, was now 
by eradually —— the pile to the extent of 
3,410 Ibs, it gradually 5 ft., the gauge showing a 
water pressure of eleven 


The first tube was then by one of 2.5 in. 
diameter, tapered toward the mouth as before, and the 
a ere to two and a half a eres. 

jet was now far stronger than at first, and in a few 
minutes the pile sank 9 ft. 9 in., loaded to 3,300 
Ibs. It was, therefore, determined try the town 
pressure—four atmospheres—alone. This was very suc- 
cessful. In about five os the pile had sunk about 
114¢ feet, without loading, and in ten minutes soore it 


had sunk another 4‘ feet. In one hour, be: ety 
had’ sunk nother; feet, Tn one he foot A 3 


tube was then hoandimaedes 
Bron which were rotated their descent. 
was eal accomplished, as was . Inst. Civ. 
plished, as was also the lifting 

urs that ceramic and 


for 
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£. L. CORTHELL, Resident Engineer of the South 
Pass Jetties, has contributed a very valuable paper 





many localities it is impossible to obtain water 
New York City.| above the ground floor; and hence the authorities 
| are in noneed of any device to prove that a fearful 
| waste is being constantly indulged in by the public. 


The existence of this shameful abuse being so 


| plainly apparent, it remains with the Water De- 
partment to apply the only effective remedy for 
the evil they deprecate. 


+--+ > oe 


on the “‘Jetties” to Scribner's Magazine for No-; AMERICAN SOCIETY OF CIVIL ENGINEERS. 


vember. The paper is illustrated with a map of | 
the Mississippi Delta and with eight other cuts. | 
This article, taken in connection with the larger | 





The twenty-seventh annual meeting of the Society 


was held at its house on, Wednesday Nov. 5, 1879, 


; ‘ol. W. Mi berts 
and more detailed paper of Max Schmidt, Assi t | at 10 a.m. The President, Col. W. Milnor Roberts, 


Engineer of the Jetties, published in a recent num- | 


terested in jetty construction about all that can | 
be said at the present time. 
— we 

THE papers referred to by Wm. H. Grant, Esq., C. | 
E., on thesubject of gravel roads, in hiscommunica- | 


being in Brazil, the chair was taken by the First 


hob el the “ Transactions” of the American Society | Vice-President, Mr. Albert Fink. There were 
of Civil Engineers, will furnish to any persons in- | Present the following Members and Fellows: 


Edward R. Andrews, George S. Baxter, John Bo- 


gart, Robert Briggs, O. Chanute, E. S .Chesbrough, 
|Thomas C. Clarke, F. Collingwood, Theodore 


Cooper, Martin Coryell, J. J. R. Croes, Wilson 
Crosby, D. W. Cunningham, E. B. Dorsey, G. W. 


tion to ENGINEERING News, page 346, ante, are in| Dresser, Theodore G. Ellis, Charles E. Emery, 


Volumes 53 and 54 of the ‘“‘ Journal of Franklin 
Institute,” under the head of ‘‘The New York 
Central Park.” Mr. Grant was superintending En- 
gineer of the Park and his papers referred to above 
are exceedingly valuable, especially on the subject 
of roads, and are only to be had in the journal 
above quoted. 

In connection with this mention of Mr. Grant, 
we take the opportunity to correct an erroneous 
statement made in this journal on page 353, ante, 
under the heading of ‘ Personal.” Mr. Dechert, 
whose death we there noticed, was not the superin- 
tendent of Bridges in Central Park, they having 
been erected under the superintendence of Mr. 
Grant. Mr. Dechert was for a short time engaged 
on Park work, and our notice was taken from an 


exchange. 
me 


Iw another part of this paper the very able article 
on “* Water Supply and Water Meters,” contributed 
by Samuel J. Burr, A. M., affords some interesting 
intelligence on these subjects. 

The water-meters described and illustrated are 
the product of one of our advertisers, and, having 
no opinion to express, we leave the question of 
their merits to be decided by the proper authori- 
ties, to whom the manufacturers offer to send 
sample meters on trial. The complaint against 
the reckless and useless waste of water by the 
public in our cities and towns is becoming louder 
and more widespread every year, and it is to be in- 
ferred from the intimations in the water-works 
reports of most of these places, that the day is not 
far off when the universal adoption of the meter 
system will be deemed imperative, at least in all 
the larger cities. Under the present system of es- 
tablishing water rates, consumers of water are 
virtually encouraged in habits of wastefulness. 
In the last report of the Board of Pub- 
lic Works of Chicago, it is remarked that 
“the injustice of the present system is illus- 
trated by the opportunity of one family of 
five persons to consume and waste as much as five 
families of the same size, which pay five times as 
much water tax. ‘‘ Not only does the city fail to 
collect its due, but the economical family is com- 
pelled to pay for the criminal outpourings of its 
neighbors.” In his last annual report the Chief 
Engineer of the Fall River Water-Works, where 
meters have been extensively introduced, says : 

“The revenue is steadily increasing every year, 
and the policy of recommending meters in every 
case is still adhered to, although the revenue may 
be somewhat lessened thereby; for not only is this 
the only equitable method of assessing the water 
tax, but it is considered a wise policy to run the 
risk of losing one dollar of revenue, if at the same 
time two dollars can be saved in the cost of pump- 





Albert Fink, Clark Fisher, Edward A. Flint, A. 
Gordon, Bryant Godwin, G. Thomas Hall, Sulli- 
van Haslett, A. L. Holley, William E. Kelly, 
George O. Knapp, Charles Latimer, G. Leverich, 
W. W. Maclay, Edward Marsland, Charles C. 
Martin, Charles L. McAlpine, D. N. Melvin, 
William Metcalf, W. A. Nichols, Edward P. North, 
F. O. Norton, William H. Paine, Franklin C. 
Prindle, C. Vandervoort Smith, George C. Tingley, 
E. B. Van Winkle, W. W. Wilson, DeVolson Wood, 
William E. Worthen, W. W. Wright. 

The Secretary presented the annual report of the 
Board of Direction, which gave a summary of the 
work of the Society for the past year. The present 
membership numbers 602; of these, 6 are honorary | 
members, 3 corresponding members, 464 members, 
18 associates, 55 juniors, and 56 fellows. 

Meetings of the Society have been regularly held 
on the first and third Wednesdays of each month 
during the year, except on the third Wednesday of | 
August. 

Referenve was made to the Convention held at 


Cleveland in June last, already fully reported in | 


this journal. 
The library of the Society now has some 10,000 


volumes, having been increased during the year by | 


about 650 additions. 

The state of the Society finances was fully re- 
ported as being in a more favorable condition than 
for several years past. 

The conditions of award of the Norman gold 
medal (the fund for which was given by Mr. 
George H. Norman a number of years since) have 
been changed, so that competition is now extended 
to include all papers, conforming to the rules, pre- 
sente1l to the Society throughout the year. The 


members of the Board to award the medal for the | 
present year are Messrs. E. S. Chesbrough, Charles | 


Paine, and C. Shaler Smith. 

The system of sending advance copies of the 
Society papers to persons who are expected to take 
part in the discussions was referred to, and it was 
stated that the result had been not only to secure 
more extended discussions, but also to have 
thoughtful discussions presented at the time papers 
are read at the Society meetings. 

The Society has lost by death during the year 
ten of its members. These are Messrs. Alfred W, 
Craven (Past President), Samuel J. Reeves, R. G. 
Hatfield, James E. Bell, Franklin A. ‘Stratton, 
Warren Colburn, Norman A. Williams, Francis L. 
Vinton, Charles A. Tasker, and Thomas T. Tasker, 
Jr. 
The Treasurer, Mr. Croes, then presented his re- 
port, giving details ef receipts and expenditures 
| for the year. The Finance Committee also madea 
| report. 

The Library Committee presented a report as to 


ing.” Notwithstanding the fact that the enormous | the possibility of sending the books of the library 
quantity of water conveyed into this city daily by | to distant members, who might desire to consult 
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of such a course, which seem at present ‘insur- 
mountable. 

The Committee on Gauging of Streams then 
made an interesting report, which we hope here- 
after to publish. 

The Secretary gave an abstract of the sugges- 
tions made by members as to the place for the next 
annual convention. Many cities were mentioned, 
but the suggestions of the majority were for St. 
Lovis, with, however, quite a large vote for both 
Washington and San Francisco, Afterdiscussion it 
was determined to submit the decision as to the 
place to a letter ballot. 

rhe final report of the Committee on the Exhibit 
of American Engineering at Paris was presented. 
In it reference was made to the grand prize re- 


| ceived, and to the fac-simile hehotypes which have 


been given to the exhibitors, under the auspices of 
the Society. The Centennial Commission of the 
Society also made its final report, and was dis- 
solved. 

The Committee on Quarters for the Society was 
requested to mature and present a plan for pro- 
curing a fit building for a permanent location. 

Two proposed amendments to the constitution 
were discussed, and are to be voted upon by gen- 
eral ballot. We shall print them if adopted. 

A suggestion, made by the Board of Direction, 
was discussed, in reference to the inconvenience of 
the present date of the annual meeting, coming, as 
it does, the day after the general State and national 
elections. It seemed to be the general opinion that 
a change was desirable, and the question will be 
brought up for consideration at the next conven- 
tion. 

Messrs. Daniel Boutecou and Horace Loomis, of 
New York, and Alexander Dempster and James H. 
Reno, of Pittsburgh, were elected members, 

The tellers reported the canvass of the vote for 
officers, and the following were declared elected 
for the coming Soviety year : 

ALBERT FINK, President. 

neni caaaree t Vice-Presidents, 
JOHN BoGarT, Secretary. 

J. JAMES R. Crogs, Treasurer. 

WILLIAM H. PAINE, 

C. VANDERVOORT SMITH, 
CHARLES HERMANY, 
EDGAR B. VAN WINKLE, 
GOUVERNEUR K. WARREN, 

A reception was held on the evening of the day 
of the annual meeting at Pinard’s, in Fifteenth 
street. The members who hai been present at the 
morning session, together with a number of guests, 
were received and welcomed by the newly-elected 
officers of the Society. After an hour of conversa- 
tion, the committee in charge led the way to the 
handsome dining-room, where a supper was served 
which satisfied the taste of the most fastidious 
epicure. It certainly was appreciated and enjoyed 
by those who were present. After the respective 
merits of the quail and the partridge had been dis- 
cussed, and the flavor of the contents of the vari- 
ous bottles had been compared with that of the 
| mixture generously ladled from a very big bowl, 
the gentlemen present were called to an informal 
| sort of order by General Theodore G. Ellis, who 
proposed the health of the newly-elected Pvesi- 
\dent, Mr. Albert Fink. In_ replying, Mr. 
| Fink expressed the regret felt by all in the ab- 
| sence of the Past President, Col. W. Milnor Rob- 
;erts. The Secretary, Mr. Bogart, gave, from let- 
‘ters just received, some description of the 
| engineering problems now being investigated by 
|Col. Roberts. A number of gentlemen, being 

called upon, spoke in a conversational way upen 
various professional subjects. Mr. A. L. Holley 
referred to the progress made, particularly in 
metallurgy, by engineers in Europe. Mr. Wm. 

Metcalf spoke of the facility shown in America in 

the practical application of engineering improve- 

ments and processes. Mr. Edward A. Flint alluded to 
railroad construction in South America. Mr. Martin 





Directors. 


| Van Brocklin gave interesting information as to 


the Croton Aqueduct would be an abundant sup-'them. The Committee finds obstacles in the way | 


the elevated railway system of New York, Major 
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Geo, W. Dresser referred to the manufacture and 
distribution of illuminating gas. The Treasurer, 
Mr. J. J. R. Croes spoke of the engineer as a 
business man. Mr. Charles Latimer alluded to the 
battle of the standards. Messrs. Theodore Cooper, 
Clark Fisher, Charles E. Emery, F. Collingwood, 
F. O. Norton, Edward R. Andrews, and, in fact, 
nearly all who were present, took part in the general 
conversation which followed. Kind allusion was 
made to this journal, and the editor was glad to be 
present to respond. 

The ease and freeéom from restraint of this re- 
ception and supper were very favorably contrasted 
with the necessary formality of the dinner which 
has usually been given on the evening of the annual 
meeting. The committee arranging this new de- 
parture, Messrs. Dresser, Norton and Bogart, are to 
be congratulated upon its success. A more delight- 
ful social meeting of engineers, we are sure, has sel- 
dom occurred, 

_— <> +2 > 0+ Se 


PERSONAL, 


Capt. J. B. Eads, and Col. James Andrews and 
family, of Allegheny, 
Oct. 15. 

Mr. F, 
Louisville & Nashville Railroad, has been appointed 
General Manager of all the lines of that great cor- 
poration, We have no doubt that M. de Funiak’s 
management of the interests intrusted to him will 
largely add to the already brilliant successes of 
the corporation which has at its head some of the 
best railroad officials on the continent. 


were in Constantinople on 


CORRESPONDENCE. 


CLEVELAND, O., 
EDITOR ENGINEERING NEWS : 


Nov. 8, 1879. 


In reply to the communication of Mr. Pecke, in | 


your issue of Nov. 
‘* Surveyer” 


1, wherein he kindly 
not to be led astray by the ‘‘ errone- 
ous” length of radius which I sent you in answer 
to the *‘ circular grass-plat” problem, I have to say 
that unless, in Wilkesbarre, they consider that an 
acre contains 45,040 square feet, or thereabouts, in- 
stead of 43.560 square feet, as the text books have 
it, I fail to see that my answer of 136,443 is not 
the correct one ; and, in order to show Mr. Pecke 
why I cannot agree with him, I bid him to look 
at the annexed diagram and then try his figures 
again. 


Let R = radius of whole circle = BC = 117,752 
ft. 2 = required radius = chord A B = 136,448 
ft. Thencentral angle C = @ = 70° 48’ 42.04", and 
180 — @ 

2 


angle A = = 54° 35’ 38.98". 


Therefrom we get area of segment A > 2,020. - sq. feet. 
2,020.: 

8800-437 
8.869.437 


sector ABE : 
* ADE 


Whole area 21, 780. 044 


Whereas, Mr. Pec e's s radius gives 22,519.6 
feet in half an acre. 
Otto DercuM, Assistant City C. E. 


square 


de Funiak, late Chief Engineer of the | 


warns | 


| drought comes. 


ENGINEERING NEWS. 


WATER SUPPLY AND WATER METERS. 


{Written for ENerneertInc News. |} 
BY SAMUEL J. BURR, A. M. 


It is greatly to the credit of municipal corpora- 
tions that they are beginning to discuss openly, 
and much more at large, the subject of water sup- 
ply and water waste. 


after establishing merely nominal rates of pay- 
ment for the use of water, have said to the con- 
sumers— not in words, but by acts—‘* There are the 
pipes ; you have paid your stipend ; draw out to 
your heart’s content; use as much as you please, 
waste as much as you please.” 

We desire to show that the course pursued by the 
authorities has educated the people to waste; and 
so perfectly have they been taught that they can- 
not now learn ‘‘ new tricks.” Water rates have 
been and still are most conveniently arranged to 
insure waste. It is not extravagant to say that 
they are in accordance with the cubic measure- 
ment of the tenement, and without the least re- 
gard to the number or oceupation of the tenants. 
The consumers have acknowledged the municipal 
generosity by the most persistent and continuous 
efforts to exhaust the life-giving rivers. 

Along the seaboards, they have tumbled the 
streams into the ocean, perhaps fearing that the 
briney deep might dry upand thus the harbor be 
| destroyed. 

The Croton Water Works are supplied with only 
one conduit. True, it can bring to the city 115,- 
000,000 galions of water daily. But the city is 
now using 104,000,000, and we are just approach- 
ing the season when the thoughtful citizen desires 
to prevent his service pipes from bursting with the 
frost, and he must allow his faucets to remain 
open all night to prevent being frozen up. He is 
right. He pays for his supply at the same rate as 
his neighbors, and has a right to preserve the in- 
tegrity of his service pipes. 

We say he is right, and according to present 
| laws in all towns and cities having water supply, 
| we are correct. Open faucets are the order of the 

day; and if one wastes, all may. We live ina 
‘land of equal rights, and one citizen is no better 
than another. 

The waste of water is talked of—has been re- 
| gretted ever since the first water-works were built 
| at Fairmount, nearly seventy years ago. Hundreds 


|of million of dollars have been spent in the United | 


States to procure water for cities and towns, and 
the Boards are still deprecating the waste. 

As long ago as 1850, the report of the Water 
Read of New York, stated that: 


‘** The most unremitting and zealous exertions of | 


| the department to abate the intolerable waste of 
| water have produced an effect scarcely percepti- 
| ble to the public eye. 

| The next year’s report again alluded to this sub- | 

ject, and there is not a water-board in the Union | 
| that has not, year after year, cautioned the people | 
in regard to the same subject; and the people now 


| pay as much attention to the caution as they did | 


|in 1850. 
/wise. As the wicked antediluvians persisted in 
their sins until the floods came and drowned all but | 
| the occupants of the ark, so will our people con- | 

tinue to waste, and will so continue until the 
Come it must, for the capacity of | 
the conduit is now being taxed almost to its full | 
power. The coming winter will prove its inability | 
to bring down the Croton in sufficient quantities to 


| supply the city. 


What next? 
another conduit, or some plan introduced to stay | 
the profusion that now does no good, but merely | 
runs into the rivers. 


This waste does not even reach the streets. It 


simply goes into the sewers, but in so doing it does | 


not serve for any permanent good. If our sewer 


‘system were properly managed, the water might 


In the generosity of their | 
souls Water Boards and Aldermanic Councils have | 
hitherto striven to present rivers to the people, and | 


Neither can we expect them to do other- | 


Millions must be expended for | 


Nov. 15, 1879, 


|help ene the city and pay in money for its 
use. The sewers of Paris and other European 
| cities are sources of revenue to the corporations, 
|Our opportunity for realizing from the sam: 
| source might be improved, but our corporation. 
are too slow in their movements, and are hamper: «| 
| by considerations, of which it is not necessary tv 
| speak at the present time. 

Thirty vears since, meters were hinted at. To! 
sure it was only a hint, but it encouraged the in 
ventive genius of the country, which is always 
|ready to seize any occasion where the people can 

be benefited. We say this in its broad sense, for, 
|as a class, inventors are much more ambitious tv 
| serve the people than to make money by it. They 
are not a money-making class, even though they 
may be told ‘‘ there’s millions in it.” They desire 
to live, as a matter of course, but fortunes are sel- 
dom thought of—their ambition is to do good, and 
to earn thanks. With nine out of every ten, that 
is all their reward. The Scripture tells us tiat ‘a 
poor man saved the city, but no one thought of 
that poor man.” So it may be with the meter 
men; in time of great calamity by fire they may 
save the city, but no one will think of ‘ that poor 
man.” 

The hint alluded to was acted upon, and the 
Patent-Office was soon flooded—not with water, 
but ideas for saving water, from the half-pint tilt- 
ing cup to the ponderous piston pump. 

The history of these has been given in the very 
able articles that have already appeared in this 
paper. The subject has been treated with remark- 
able fairness, and it is to be hoped that the Water- 
Boards will now have ‘sufficient guarantee, not 
only to discuss but to apply, a tangible remedy 
for the waste, before millions are again demanded 
to bring some other rivers to the city. The Mohawk 
might answer were it not that its waters are 
needed for another wasting improvement—the 
Erie Canal. 

It isbut a few years ago that New York adopted 
a meter—one that had been tried by a party of 
Washington magnates brought here to endorse it. 
It was so endorsed, and the city purchased ten 
thousand of that particular pattern at $70 each, or 
$700,000. Some of these meters may have been 
used, but we doubt if there be one now running in 
the city. One thing is certain—-the bill is not yet 
paid, nor is it probable it ever will be, although the 
account has been sued and is now in court. 

This purchase was one of those spasmodic incon- 
gruities that sometimes attack the most judiciour. 
The Washington worthies did not look after the 
measuring of water, but it was asserted upon their 
return to the capital that they had measured large 
| quantities of wine, and that they knew the length 
of a pure Havana and the exact breadth of a soft- 
shell ¢rab. Long before this bargain was con- 
cluded, one of the principal negotiators informed 
the writer of this article that it was not the best 
| meter that would be adopted, ‘* but the one that 

| gave the greatest satisfaction.” Probably it turned 
out that way ! 

These meters were made and delivered, and now 
“cumber the New York Pipe Yard, the same as so 

| much old iron. 

But this pleasant little fiasco did not stop our 
real inventors. They all saw that the day must 
| come when the inventor of an accurate meter 
| would be rewarded for his genius, and perhaps 
| make some money by it. 

The time has already airived when meters are 
|used to measure the water consumed by large 
hotels and heavy manufacturing establishments; 
| and it may be added here, that those who pay for 
| water by the meter are very careful to look after 
the waste. While using very largely, they only do 
So necessarily. The abundance of water in cities 
‘has drawn many manufactories, and to deprive 
‘the owners of supply would be to ruin their busi- 
ness, at least for a timg—perhaps altogether. 

The application of meters where they have been 
introduced has had good effects. It has shown the 

actual consumption,and furnished the departments 











Nov. 15, 1879. 


with facts that they could obtain in no other way; | 
and they have caused consumers to add to the 
price of their products, the amount paid for water, 
the same as they wuuld add the cost of any other 
material which they are compelled to use in 
their business. The charge isas legitimate as the 
charge for lumber or metal, or gas, rent or taxes. — 

Disputes about water are not new in the world. 
Full a thousand years before King Solomon flour- 
ished, his great ancestor, Abram, had a trial on 
that subject with his nephew, Lot. They had but | 
one well between them, and the herdsmen of Lot 
contended with the herdsmen of Abram for the 
water, which was not sufficient for all. Abram gave 
Lot his choice of direction, but insisted upon a 
separation to avoid any further trouble. And Lot 
chose all the plains of the Jordan, because it was 
well watered ; and at that time Jordan was not ‘‘a 
hard road to travel.” This was before Egypt had 
built her hundred canals, and before the water 
purveyors of Rome tapped the aqueducts for their | 
profit. Butthe tapping of aqueducts has returned 
to the modern ages, and is very prevalent in many 
communities. The operation is differently per- | 
formed, but is quite as effective. 

Nor were these the only water troubles of the an- | 
cients. Herodotus informs us—and he ought to. 
know, for he lived four hundred and fifty years 
before Christ—that Xerxes, when he marched an | 
army of over five millions of men, beside nearly or 
quite as many attendants, together with horses, 
cattle and sheep, that the nations drank up all the 
rivers they crossed, with one or two exceptions. | 
Possibly he put them on short allowance of water 
fora time. They might have drained the Grecian | 
archipelago had it not been salt water, and then | 
the battle of Salamis would have been without a 
history. | 

We do not waste our gas—simply because we | 
pay for it by the foot, though the Dutch alderman | 
of Washington could not see how ‘“ dey measures | 
de vind.” <A foot of wind he could not understand, | 
and having never tasted water, he thought it might 
do, because it ‘‘ makes lager.” 

The exertions which have been made within the 
last thirty years to perfect an accurate water- 
meter are known to very few beyond those who 
have puzzled their brains and spent their money | 
and time most freely. 


As it may not be uninteresting to the readers of | 
ENGINEERING NEWS, we propose to briefly re-| 
view the history of one of the most prominent and 
successful meter companies in the city of New) 
York. After many years spent in studying the | 
laws governing the motions of fluids and in prac- 
ticalexperiments for the accurate measurement | 
of water, Mr. Henry F. Read, of Brooklyn, secured | 
Letters Patent in July, 1869, for a rotary er infer- 


eal - 
actual service in different sections of the country, | so as to prevent any strain upon the body to cause 


and have been generally approved on account of | friction upon the case. 
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their simplicity, 
moderate cost. 


durability, compactness and 
The smaller sizes can be almost 


and one inch meters weighing respectively only 
five, six and seven pounds. 
Although the general principles on which the 


action of the Gem meter is based are precisely the 


same as when first invented, long experience and 


close attention to details in manufacture have sug- 
gested many important improvements in construc- 


tion, which have from time to time been adopted; 


so that now it is unanimously conceded to be the 
best and most efficient inferential meter in exist- 
ence. 


Since the organization of the National Meter | 


Company there have been made and sold many 
thousands of the Gem meters in sizes ranging from 
a half inch to ten inches. They are now being suc- 





| 
| 





SECTIONAL VIEW OF THE GEM METER. 


_cessfully used in about two hundred cities and | 
towns in the United States and the Dominion of | 
Canada. 

Having learned that many water departments | 
| were desirous of having a *‘ positive” in preference | 
to an “‘ inferential” meter, the company decided, if | 
| possible, to construct upon the former principle a | 
meter that shculd combine all the advantageous | 
| features of the ‘‘ Gem” and other favorably known | 
meters, and yet be free from the least of their | 
objectionable points. 

Urged forward by the necessity to which we have | 
| alluded at the commencement of this article, and | 
the great prospective demand that might naturally | 


ential current meter, and on the 5th of January, | be expected, for a meter of this character, it was | 


1870, the National Meter Company was organized, | 
with the special object of manufacturing meters | 
under Mr. Read’s patent, the device being christ- 
ened the ‘‘Gem Meter.” The officers and trustees | 
of the company are: Mr. John C. Kelley, Presi- 
dent; Mr. John Graham, Vice-President; Mr. | 
John I. Holly, Treasurer; Mr. Eugene Pitou, | 
Secretary, and Mr. David H. Gildersleeve. 

We here present a sectional view of the Gem | 


resolved to spare neither labor nor money to attain | 
the object in view. 

Having entered into an agreement with Mr. Lewis | 
| H. Nash, M.E., of South Norwalk, Conn., the com- | 
pany, in January, 1878, embarked in a series of ex- | 
periments for the perfecting of a sliding piston | 
device. The principle was thoroughly tested ; and | 
| proving défective, was abandoned. The matter | 
was now entered upon as a problem in engineering. | 


The general conditions necessary to the construc- 
Meter, with the case divided vertically, in order to| ‘aaa oe a dstistile metsesing per i were conceded | iM& the index on the top. It is shown here as when 


exhibit the interior machinery. In the lower part 
of the cylinder will be perceived a propeller made 
of hardened rubber, with wings nicely adjusted so 
as to just clear the inner walls. The rubber cor- 
responding almost exactly with the specific gravity 
of water will move as the water moves, and will 


be nearly frictionless. The inlet is at the base of fill the case from side to side, and must float ahead 


the cylinder, and the outlet just below the dial box 
on top. Opposite the outlet will be seen the main 
wheel of the index box. Each revolution of the 
propeller causes this wheel to turn; and by mov- 
ing suitably adjusted devices, records accurately 
upon the dial on top the number of cubic feet that 
passes through the meter. 

For eleven years the Gem meters have been in 


as follows : 


First.— 5s a primary requisite a substance should 
be obtained as near as possible of the same specific 
gravity as water. 

Second.—This substance must be so shaped as to 


of the water by the current; always preserving a 
joint at the sides of the case, and yet keeping a 
continuous motion. 


Third.—The body must be of such form as to | 


secure a valve within itself sufficient under all cir- 


cumstances to control effectively its own motion. | 
‘ourth.—The pressure of water upon the valve | 


must be so arranged as to balance itself perfectly , 


that shall answer the conditions, 
| is it possible to produce by casting 


cult points, and now offer to the 


| sas : . 

composition and inclosed in 
| metal, and every part is constructed in the most 
| thorough manner. 


| wear. 


| 
a meter has been made 
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Fifth.—There must be no swinging arms, or 


| moving parts except the body itself. 
carried in the pocket, the half, three-quarter inch | 


So much for the problem. 
rather work out. 

The primary idea of the motion, stripped of 
its mechanical difficulties, is that of a cylindrical 
drum rolling upon the inside of a cylinder of 
greater diameter, this drum touching the cylinder 
and making the joint upon one side, while the 
joint upon the other side is formed by solid project- 
ing points upon the drum, passing solid projecting 
points upon the inner circumference of the 
der. 

Valves must be formed on the ends of the drum 
or piston, acting with water passages in the head 
of the cylinder. 

The conception of the motion was simple, 
the practical realization, the 
| What is it possible to design, 


Now to illustrate, 


or 


all 


cy lin- 


but in 
questions 
of hard 
and of what form 
in metal ? 

after having spent more than a 
year in experimenting 
most thoroughly, 


arose : 


rubber, 


The company, 
and testing each device 
has settled successfully all diffi- 
public a meter 
which they believe conditions of the 


fills all the 


| primary problem—a most perfect measuring ma- 


chine in every respect. 
Great care has been taken 
registering mechanism; all the 


in the 
is cast of 


of the 


perfecting 
gearing 


a Case same 


Having only one working part, and that free to 


| accommodate itself to the flow of the water, there 


is little or no chance for derangement; and severe 


|tests have proved that there is no appreciable 


The whole area of the piston being effect- 
ive in driving, it is not necessary to fit closely; and 


that registered correctly 


although the piston was one thirty-second of an 
_ inch loose in the case. 

As this meter was the crowning effort of the 
National Meter Company, they have very properly 
‘CROWN METER.” 


| sty led it the * 





Fic. 1 
Fig. 1 isa perspective view of the meter, show- 
placed in position. The proper threads at the in- 


let and outlet make it easy of attachment to the 
supply and discharge pipes. 





ve 
~ 


Fic. 
Fig. 2 is a view of the hard rubber piston (the 
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only working part), with spindle for moving the 
lever communicating with the intermediate gear, 
as show in Fig. 3. 


ENGINEERING NEWS. 


complete the patterns and tools necessary for the 
|three and four inch sizes, which they expect 
| shortly to have upon the market. 

| The Crown meter is an entirely new device, and 
| has been patented in the United States and in all 
| the principal countries of Europe. It is a positive 
| displacement meter, having an interior construc- 
| tion of brass and hard rubber. It is accurate, 
| durable, compact and simple, having—as already 
| stated—but one working part, a hard-rubber piston. 
| It is provided with an ingeniously-constructed 
stuffing-box, by which the dial of the index is 
| always preserved clean and dry. 

It is emphatically claimed for the Crown Meter 

that it will register on a smaller stream than any 
| other meter ever made; and that it will work 
| equally well on all sized openings, whether the 
| pressure be small or great. 
It has been thoroughly and most extensively 
| tested by the most critical hydraulic engineers and 
mechanical experts in the country, and is by them 
unanimously conceded to be the most thoroughly 
| efficient water meter now known or in use. 

The company is in the constant receipt of the 
most flattering testimonials from all sections, cer- 


Fig. 3 gives a view of the interior, showing the | tifying the great success of the Crown Meter, and 


corrugated brass cylinder inclosing the revolving 
The water, passing from the inlet up| 


piston. 
through an opening in the center of the lower cyl- 
inder head, revolves the piston, and escapes 
through a corresponding orifice in the upper head, 
filling the space between the cylinder and the shell 
of the meter; from thence it passes under the 
lower cylinder head out into the discharge pipe. 


Fria. 4. 


Fig. 4 isa view of the interior, with the outer 
shell of the meter and the upper cylinder-head re- 
moved, and‘illustrates the motion of the piston, 
which is constructed with a double-end valve 
formed therein, and adapted for codperating with 
the water passages formed in the opposite inlet and 
outlet heads of the cylinder, so that in whatever 
position the piston may be, the valve-space at one 
end of the piston will always communicate with 
the inlet passage, and the valve-space at the other 
end of the piston will always communicate with 
the outlet passage of the cylinder-chamber, dur- 
ing the continually-changing points of division of 
said chamber, made by the movements of the 
piston. 

The National Meter Works, in Brooklyn, are 
provided with the most thoroughly-equipped ap- 
paratus for testing their meters, and with the 
latest improved machinery and mechanical appli- 
ances for manufacturing meters in any desired 
quantities. 

It is the intention of the company to make the 
Crown meters in all sizes, from the half-inch to 
four inches. They have perfected their mechan- 
ical facilities for making the various sizes up to two 
inches, and are putting forth every exertion to 


has already introduced them into the water de- 
partments of the following places: 


| Birmingham, Cincinnati, Central Falls, Detroit, 
Fall River, Houston, Lambertville, Montreal, Mont- 

omery, New Brunswick, Ottawa, Rochester, Sa- 
‘lem, St. Louis, St. John, Taunton, Toronto, Vir- 
ginia and many others. 


This history is not without its lessons. It con- 
firms our statements at the beginning of this ar- 
ticle, in relation to the apathy that prevails regard- 
ing the general introduction of meters. The Water 
boards know the need of strict rules regarding 
water supply. They are fully aware of the fearful 
and continued waste, and no device is needed to 
convince them of the fact. From one end of the 
land to the other they have complained annually ; 
and yet they still-hesitate about enforcing correct 
| measurements. When driven to absolute want, as 
the city of New York is liable to be this very 
winter, sooner than stop the wanton waste by co- 
ercive measures, they will ask for further appro- 
priations for greater supplies. They have encour- 
aged this very National Meter Company to spend 
time and means under the impression that meters 
must be used; and yet, when the company pre- 
sents the very article they must have sooner or 
later, they wait and dally and speculate. The 
ery of ‘‘ Wolf” is laughed at, and yet the wolf is 
at our very doors. As we have already said, the 
policy has been to educate the people to waste, and 
they cannot now be taught to save. Some may 
consider this a wet subject, but it will be dry 
enough when the supply gives out. 
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AMERICAN SOCIETY OF CIVIL ENGINEERS, 





A meeting of the American Society of Civil En- | 8" 


gineers will be held Wednesday, Nov. 19, at 8 
p. m., when a paper by A. G. Menocal, M. Am. 
Soc. C. E., subject ‘‘ Interoceanic Canal Projects,” 
will be read and discussed. 

JOHN BoGart, Secretary. 


A Rattway TO VEsuvius.—The Vesuvius Railway 
will take travelers from the foot of the great cone to 
within a few yards of the edge of the crater. It will be 
opened toward the end of this month. builder of 
| this railroad was forced to overcome great difficulties 
| and his work is a remarkable achievement of en - 
|ing. As a correspondent explains them, these di' 
| arose chiefly from the steepness of the ascent, and from 
the movable character of the soil, formed of lapille, or 
| small pumice stones, which yield under the feet like tiny 
cinders and give way under the slightest pressure. The 
| system chosen, therefore, has been to lay down on the 
| lava beneath a continut fixed, and solid planking on 
| which the rails are to be pi ? Thew of the cars 
| are constructed in such a way that they cannot 
| the rails, and these cars will be drawn up by tw 
| ropes worked by an engine at the foot of the cone. 

ascent will be made in seven minutes. ‘The cars 
| likewise be supplied with —— brakes which 
| sufficiently at stay downward career, 
an almost impossible case—both the wire ropes should 
break at the same moment. 
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A PRACTICAL TREATISE 


ON THE 


* ‘ , ‘ Y . 
STEAM HNGINE. 
BY 
ARTHUR RIGG, M. E., Lonpon, Enc. 


With Additions, showing Latest and Best American 
Practice. 


COMPOUND HorIzonTAL ENGINE, Plate AXVIII.— 
This engine differs in many respects from apy of 
the preceding. It is shown in very complete 
detail by figs. 1, 2 and 3, and forms an excellent 
example of the simplest and least costly form. in 
which a high a high-class compound engine can be 
coumruttel. For this drawing, and several others 
subsequently illustrated, the writer is indebted to 
the courtesy of its makers, Messrs. Simpson & Co., 
of London. 

The most striking feature in fig. 1 is the absence 
of any engine bed, in the ordinary sense of that 
term, its place being taken by an elongation of the 
crank estal or bearing, which is bolted to the 
front of each cylinder, and thus transmits those 
horizontal strains which are associated with ordi- 
nary working; the crank pedestal itself, has its 
brasses made to open horizontally, for the purpose 
of resisting those pressures, an arrangement which, 
under most circumstances, would leave the whole 
weight of the ponderous spur-wheel, resting upon 
the edges of the two brasses, without any means 
being provided for tightening them up. In the 

resent case, however, a spur pinion is driven 

rom the large wheel in such a manner as to relieve 
the bearings from much, if not all, downward 
pressure. 

Each engine is designed on the same general 
type, the only difference being the diameters of 
the cylinders, 25 inches and 39 inches, while the 
stroke in each case is 4 feet and the revolutions 35 
per minute, with a piston speed of 280 feet per 
minute. This slow speed gives a horse-power of 
4.163 -for each pound per square inch average 

ressure in the smaller high-pressure cylinder, and 
10.089 indicated horse-power per pound pressure in 
the larger low-pressure iytiaaher. Each engine is 
provided with an ordinary slide valve, driven by 
an eccentric in the usual manner, and also a 
second or expansion valve, working over ports cast 
through the main valve, and driven by an inde- 
pendant eccentric. This second valve cuts off the 
supply at any defined point, which can be regu- 
lated, in the first instance, to be the largest amount 
of steam which the engine is ever intended to take 
in a single stroke. The supply first enters the 
high-pressure cylinder, and is there expanded to a 
certain extent; on the exhaust passages opening,the 
steam into a large receiver between the two 
cylinders, and accumulates there, until admitted 
into the low-pressure cylinder by the opening of 
its steam ports. At proper times, the low-pressure 
cylinder receives its supply of once-expanded 
steam, and after the expansion valve cuts off fur- 
ther ingress, expansion begins a second time, and 
continues until finally the exhaust port opens, and 
the steam into a surface evaporator-con- 
denser, parts there with its remaining latent heat, 
and reverts to its original form of water. This 
—— consists of eight double cast-iron 
cylinders, 3 feet 6 inches outside diameter, 
and 12 feet high, placed vertically in an 
exposed tituation; each pair consisting of 
twe cylinders, one inside the other, with a space 
of 2 inches between them, which space is closed at 
both ends, and receives exhaust steam from the en- 
ine, while water is caused to trickle down the 
inside of the inner cylinder, and the outside of the 
outer cylinder, and thus condense the steam, pro- 
ducing a vacuum, generally from 28 inches to 2819 
inches of mercury. The air-pump plunger is at- 
tached directly to the farther end of the low-press- 
ure piston rod; and, cottered to the projecting end 
of the high-pressure piston, there may be seen a 
double pump, the back end of which circulates a 
stream of water over the surface evaporator-con- 
denser, while the front end of the same pump feeds 
the boiler with condensed water, and any further 
supply that may be required. : 

single slide bar is seen behind each cylinder. 
and is intended to assist in supporting the weight 
of the piston by its red, so as to prevent the cylin- 
der wearing more rapidly below than above; for 
this evil is found to occur with ma oe oa 
of — ns, especially when moving at slow speeds. 
he governor diktors in detail, though not in 
principle, from the ordinary ball governor. It 
regulates by contracting or widening the 
— through an ordi equilibrium valve. 
and thus, when the engine is lightly loaded, it de- 
ys some of the advantages gained by the em- 
ployment of high-pressuy steam; but by a careful 
adjustment of the ly to very regular work, 
this evil is so mitigated that it does not in the pres- 
ent case become seriously detrimental to the 
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marked economy in fuel for which this class of ol and under circumstances where, on account of 


gine is conspicuous. The governor balls are 
driven at a higher speed than usual, and require to 
be loaded bya heavy weight upon the spindle 
to assist the action of gravity in keeping the 
balls down. A long belt from the main shaft 
drives the governor, and, like all others of its kind, 
such a belt is necessary to prevent its being too 


ready to oscillate with these smaller periodical vari- | 


ations which are constantly occurring above or 
below the average speed of revolution. 

The cranks of this engine are made of wrought 
iron, unbalanced, for the speed of revolution, 35 


per minute, does not need the counterpoise imper- | 


atively demanded for engines of higher speeds. 


The cranks are also placed at right angles to each | 


other, so that while either is passing its dead centre 
the other is working at full power. 

Both cylinders, also the upper and lower covers, 
are steam-jacketed, and a constant supply of fresh 
steam enter this jacket, for reasons to which allu- 
sion has already been made; and outside all there 
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is a thick layer of felt covered with wooden lag- 
ring. 
4 The most regular rotative motion in this engine 
is found to be obtained when steam is cut off in 
each cylinder ata little before half stroke; and 
under no circumstances should steam be cut off in 
the larger cylinder later than half stroke, for then 
a second supply from the exhaust of the high- 
pressure cylinder would begin to enter. Such 
would be an extravagant proceeding in the absence 
of a large intermediate receiver, provided in the 
present illustration, though not very frequently 
constructed as a separate part in a compound 
engine. 
This 
of Mr. E. A. Cowper; and their proportions are 
based upon those of the engines in H 


deed, much of the economy with which land en- 
gines now work. is due to their design being based 
upon the practice of marine engineers, who are 
obliged to provide, for the propulsion of ships, far 
more power than suffices to drive the largest fac- 
tories, with a very restricted quantity of fuel. 


THE DIRECT EXPANSION COMPOUND STEAM ENGINE 
is thename given to a horizontal compound steam 
engine, with a single external cylinder and a vari- 
able cut-off controlled by the governor, made by 
the Compound Steam Engine Co., of Boston, Mass., 
who supplied the drawings, from which the ac- 
companying illustrations were prepared. 

The design is simple, fitted for adoption in places 


aoe of engines is made from the designs | 


o Wei 
Briton, which have been found to work with an | 
exceedingly moderate consumption of fuel. In-| 
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their many parts and first cost, the usual, more 
complicated examples of this type, would be un- 
suitable. In general appearance, the engine re- 
sembles the ordinary non-expansive horizontal | 
| engine; its principal parts are: A steam-jacketed 
large or low pressure cylinder, in which the piston | 
is a smaller, secondary or high pressure cylinder | 
| one-half so long as the other, with flanges at each 
end inclosing an annular steam space between the | 
two cylinders; a fixed piston for the high pressure | 
cylinder with piston rod attached to the back low 
pressure cylinder head; asteam valve in the annular | 
| space, operated by a small crank on the main crank 
pin; an exhaust valve in the exhaust chest, operated 
by an eccentric on the main shaft, and a cut-off | 
valve in the steam pipe, operated by the governor. 
Plate XXIX., is a horizontal plan, in section | 


i 


PLATE XXIX. 


DIRECT EXPANSION COMPOUND ENCINE. 
5 AND 10-INCH CYLINDERS, 16-INCH STROKE. 


Sectional Plan. 


| through the cylinder, steam chest and main shaft, 
of one of these engines, with high pressure cylinder 
,5 inches and low pressure cylinder 10 inches in 
diameter, and the stroke of both 16 inches; it is 
designed to make 150 revolutions, that is, a piston 
speed of 400 feet per minute. Plate XXX. is a 
| front perspective view of a similar engine. 

The bed is of girder form, squared at one end 
and bolted to the low-pressure cylinder; together 
| they rest upon two pedestals; a third pedestal sup- 
| ports the outer end of the main shaft, carrying the 
crank, the eccentric which drives the exhaust ! 
| valves and the fly-wheel. 

The low pressure cylinder G is cast with two 
walls; the annular space inclosed between them | 
| filled with live steam conveyed direct from the | 
| boiler, by a small pipe tapped into the steam pipe 
above the inlet valve, forms a steam jacket; circula- 
tion in this is kept up by another small pipe, run- 
|ning from the bottom of the space outward and 
| through which the steam and condensed water es- 
|capes. Radiation from the exterior of the outer 

cylinder should be prevented by a covering of felt 
|cloth, a lagging of wood, or the application of | 
|similar nonconducting material. The open space 
| between the two cylindrical walls is closed at the 
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Moving within the low pressure cylinder is the 
secondary high pressure cylinder C, having flanged 
heads at each end with steam packings, thus in- 
closing between it and the low pressure cylinder, 
the annular steam space B, which forms a _ reser- 
voir for thesteam admitted from the boiler, through 
the inlet pipe that enters on the top and in the 
centre of the external cylinder. The high press- 
ure cylinder, thus acting as a piston for the low 
pressure cylinder, moves to and fro over the small 
piston L, which is stationary and attached by its 
piston rod to the back low pressure cylinder head. 
This rod is shouldered at its outer end, pa=ses steam 
tight through the head, and is secured by a thread 
and nut. Another piston rod, screwed into the 
front head of the high-pressure cylinder, attaches 
it to the cross head, main connecting rod and main 
crank, 


The pistons are made steam-tight by cutting a 
square groove around them, into which is sprung 
a loosely-fitting cast-iron packing-ring; this is first 
turned up on the outside, somewhat larger than 
the bore of its cylinder, and on the inside, eccen- 
tric to the outer circle; then, on the thin side, it is 
cut apart diagonally, and a thin plate brazed on 
to cover the joint thus made; the ring is finally 
sprung into place and turned down but slightly 
larger than the cylinder. When finished, a 10- 
inch ring is 3g inch wide on the thick and ,3, inch 
on the thin side; a 5-inch ring is similarly y inch 
and 14 inch wide. 

On the outer and front side of the high-pressure 
cylinder, reaching inward from each flange, two 
hollow lugs are cast and bored out to surround 
and form a seat, for the tubular main valve D, 
which alternately opens the high-pressure ports, F 
and F, into the annular steam space or into the 
low-pressure cylinder. 

The main crank-pin projects beyond its connect- 
ing-rod, far enough to carry a short crank, having 
134 inches radius, set so that its wrist revolves in 
advance of the crank-pin andin the same circle. 
By a connecting rod and value stem this crank 
drives the main valve; & the front end of the 





jends by the low pressure cylinder heads which 
| project flush with the outer wall. 


valve is a recess, in which is loosely inclosed a 
double nut, screwed upon the backend of the valve 
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stem, so that—referred to its seat and the high | 
pressure cylinder—the valve moves only at the 
two extremes of the stroke and is at rest at other 
tires. 

The exhaust chest A, bolted to the back side 
of the large cylinder, surrounds the exhaust-valves 
J, J, which are cup shaped plugs or pistons, con- 
nected together by a rod between them. The ex- 
haust ports terminate in annular spaces K K, K 
K, over which the exhaust valves move, to open 
or close the passages from the ends of the low 
pressure cylinder to the exhaust chest, and thence 
to the exhaust-pipe. These valves are operated by 
an eccentric on the main shaft, having a throw of 
3 inches. 

To aid in overcoming the momentum of the re- 
ciprocating parts when a change in direction of 
their motion occurs, the exhaust-valves are set so 
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Z ! 
when made, and are not likely to be much worn 


by continued use. 

A conical pendulum governor, similar to those of 
this type generally used, but with longer arms and 
heavier balls, is supported by a bracket upon the 
back side of the large cylinder ; it is driven from 
the main shaft by a pair of equal spur wheels, a 
small intermediate shaft, and two pairs of unequal 
bevel wheels, speeded so that the governor re- 
volves two-thirds as fast as the engine. 

The cut-off valve case is a short, vertical cylin- 
der, closed at both ends, and as large as the steam- 
pipe, which, by right-angled bends, enters and 
leaves it on the front side, opposite to two annular 
spaces around the bore of the case, one above the 
other, and which forms the inlet and outlet ports. 
The cut-off valve is a light, cup-shaped piston, long 
-enough to fully cover the upper or inlet part. Its 
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18%, Mr. Rudolph Hering mace some remarks 
upon the cement and works of the Copley Cement 
Co. The fact that their cement is not artificial, 
but depends entirely upon the nature and compc- 
sition of the various layers of rock in quarry, leads 
to .frequent variations in quality. Mr. Hering 
described processes of burning and grinding the 
rocks from which the celebrated brand, ‘* Saylor’s 
American Portland,” is made. The rock is a mass - 
ive argillaceous limestone, which occurs in beds 
of about twelve feet thick, and forms the upper 
layers of the Trenton group. 
Mr. Charles A. Ashburner read some notes on 
the ** Eames’ Petroleum Puddling Process.” This 
yrocess for utilizing petroleum as a fuel has been 
in use for about five years, in the manufacture of 
blooms, boiler-plate, horseshoes, crucible and 
open-hearth steel, and glass-ware. The petroleum 
vapor generator, which is che peculiar feature of 
this process, consists of a cast-iron vessel, with 
slightly-sloping shelves, projecting alternately 
from opposite sides. The petroleuni enters at the 








Ree, _ 


as to close the port, through which, at the time, 
the exhaust steam is escaping, when one-eighth of 
the stroke is to be completed, thus providing a 
‘“‘cushion” for the moving parts to bring up 
against. 

In Plate XXIX., the engine is shown at the end of 
the forward stroke; during movement in this 
direction, port E on the working side of the high 
pressure cylinder, is open into the annular steam 
space, and port F on the exhaust side, into the 
low pressure cylinder on its working side; the ex- 
haust port on this side is closed and the one on the 
other side is open until the stroke is nearly ended. 
Just before the main crank passes its centre, the 
valves are changed, port F' is opened into the 
annular space and port E into the forward end of 
the Jow pressure cylinder, the exhaust port at the 


back end is opened into the exhaust chest, and the | 
other exhaust port remains closed. 


The main valve stem has a guide attached to the 


cross head, and moving with it; the guide of the | 


evhaust valve stem is cast on the back side of the 
engine bed. The wearing surfaces are flat—wear 


DIRECT EXPANSION COMPOUND ENCINE. 
5 AND 10-INCH CYLINDERS, 16-INCH STROKE. 


Front Perspective View. 


stem is a small rod, which reaches downward, 
| steam tight, through the bottom of the case, and 
carries on its lower end a cross-piece, with curved 
lower face. This piece rests upon a similar curved 
| piece, or double-rocker arm, which with face up- 
| ward, is loosely pivoted upon the inner end of a 
| short, horizontal, transverse rock shaft, supported 
| by the governor bracket and extending back un- 
derneath the governor. On the outer end of this 
shaft is a small, vertical crank of 4 inches radius, 
| connected by a rod to a wrist, on the drivn wheel 
forming with it a second crank of 15, inches radius, 
so that at each revolution of the main shaft, the rock 
shaft makes two vibrations, and thereby may at 
each stroke of the engine, lift the cut-off valve, 
and entirely open and close its inlet port. 





ENGINEERS’ CLUB OF PHILADELPHIA. 





A business meeting of the Club was held Oct. 
4. It was the first of the Fall meetings, and was 
held in its new and commodious rooms, at 1518 
Chestnut street. The following gentlemen were 
elected members: M. Ernest Pontzen, of Paris, 


is taken up by gibs and set screws. The valves be- | corresponding member, and Messrs. Frank Lyman, 


ing constantly enveloped, either with live or ex-| J. 


haust steam, are practically balanced, and move 
with but little friction, They are carefully fitted 


W. Edwards. William Forsyth, George C. 


Thomas, John Haug, E. B. Wall and Charles 8. 


| 
Heller, as active members. 


At a regular meeting of the Club, held Oct, 


top from a quarter-inch pipe and under twenty 
pounds pressure. Steam, heated to incandescence, 
enters the bottom of the generator and meets the 
oil as itdrips from the lowest shelf; they then 
pass into the combustion-chamber, which is situ- 
ated on the bridge-wall, and consists of a cellular 
layer of bricks placed on end and extending across 
the bridge. The gas is ignited here and forced 
into the furnace by an air-blast. 


The works shut down at6Pp.m. At 6:15 a. m., 


, the next day, fire is let into the furnace and pud- 


dling can be commenced at 7 o'clock. The capa- 
city of a furnace is fifteen tons per day; to work 
which ten barrels of crude oil are used. The iron 
manufactured by this process is of a very superior 
quality, and commands a high price. ~ 

Mr. Rudolph Hering exhibited a full set of de- 
tailed drawings of the extensive works at present 
being prosecuted for the improvement of the sew- 
erage of Boston. 

Mr. Charles Darrach presented some notes on 
‘*Meyers’ Formule for proportioning Culverts for 
Railroads ”—these being in aaeden of a paper b 
Mr. Cleeman, published in No. 3 of the * Proceed- 
ings ” of the Club. 

At the regular meeting of the Club, held Nov. 1, 
Prof. L. M. Haupt read a report upon the “ Progress 
of the Geodetic Survey in Pennsylvania,” which 
was illustrated by maps and drawings. The report 
contains a synopsis of the survey and results 
obtained. The inception of the survey was the 
result of a conversation held in 1874, between the 
Hon. C. G. Pattison, Superintendent U. 8. Coast 
Survey, under whose direction the work is con- 
ducted, and Prof. J. P. Lesley, Director of the 
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Second Geological Survey of Pennsylvania. Prof. | five miles distant. The drawing off of so much water 


Haupt was selected to conduct the work in this 
State, and began work by a reconnaissance in| 
Lehigh and Northampton Counties on July 1, | 
1875. The manner of conducting reconnaissance 
work was fully explained, and a list of points, as 
determined by the survey, given for reference. 
CHARLES E. BILLIN, Secretary. 


GENERAL INTELLIGENCE, 


2 We solicit and are always pleased to publish in these 
cotumns any items of interest that may be furnished us. 


GAS AND WATER. 


Asbury Park, N. J., has incurred a debt of $5,000 for 
the purchase of a new steam fire-engine. 

Brooklyn gas stocks are appreciating in value in con- | 
sequence of the consolidation of the gas companies of | 
that city. The consolidated stock is estimated to be | 
worth $2,600,000 more than that of the companies as | 
they now stand. 

The new roservoir being built for the New Liverpool 
(Pa.) water supply gave way on the 9th. From the ac- 
count given, it appears to have been a foregone conclu- 
sion that it would never hold water. Who the engineer, 
if there is one, is, we donot know. 


Water will be turned into the new Cresent Hill Reser- | 
voir, Louisville, Ky., the latter part of this month. | 
The work is said to be the largest and finest in the 
United States, holding exactly the same number of gal- 
lons as Eden Park Reservoir in Cincinnati. 


} 
j 
| 


The Wingham, Ont., Council has accepted tenders for 
the proposed water works from Goldie & McCulloch, of | 
Galt, who supply the wheel, machinery, pumps, etc., for 
$1,700, and from A. J. Laxton, of Toronto, who fur- | 
nishes the pipes, hydrants, etc., at $2,995.10. The con- 
tract for the buildings is not yet given out. 


Dr. J. A. Cloud, the contractor for the Jacksonville, | 
Fla., water works, has received from the Warren Foun- | 
dry, New Jersey, 185 pieces six inch pipe ; 8 pieces ten | 
inch; 90 pieces eight inch; 171 pieces of twelve inch, 
and 70 reducers and ways. ese mains are about | 
twenty feet in length, and the total weight is 318,444 
Ibs, This pipe has all been tested and withstood a pres- 
sure of three hundred pounds to the square inch. 


The Martin’s Ferry News says: ‘* There are not less 
than 1,000 families in town who have to depend on the 
river for water, this costs twenty-five cents a barrel, and 
as by economy a barrel can be made to last a family a 
week on an average, this is $250 per week or $13, 

ser annum. At this rate, how long would it take to pay 

or water-works of sufficient rr to supply the 
present and prospective wants of town ? t capi- 
talists and property owners answer.” 


A Bodie (Cal.) paper, in mentioning the letting of the | 
water-works contract, says: ‘‘The day that sees the | 
completion of this important work will be a memorable 
one to Bodie, as it will abolish the slavery we are squirm- 
ing under—the fetters that bind us to the insurance com- | 
panies of San Francisco and the East would be sun- | 
dered, and we freed from an onerous bondage; and | 
thousands of dollars will be kept within the confines of 
Bodie that now go to those companies. There is ample | 
time to do the required work before the winter fairl 
sets in, if the contract is let to energetic parties, as it | 
undoubtedly will be. Next to the extinguishment of 
fires, the extinguishment of the dust on our streets, and 
which has made life ineBodie almost unendurable, is no 
small item in itself; a1.d this alone should make the aver- 
age Bodieite daily offer up a prayer for the speedy con- 
summation of the good work. 


Paterson, N. J., is suffering from lack of water. Sev- 
eral manufactories are temporarily stopped, and there 
is a possibility of the citizens being deprived of their | 
regular supply. Never before in the history of the city 
has the Passaic River been as low as it is at present, and 
never have the evil results of a scarcity of water been 
as keenly felt as at present. All the water in the Pas- | 





' 


| ing place for locomotives in the Eastern Division. 


| Union, 


was protested against by sundry mill owners, who 
secured an injunction, which has not yet been removed. | 
e water in the reservoir of the cit 
almost exhausted, it was suggested t 
spent in turning in a suppl 
t a public meeting call 


The Indianapolis, Decatur & Springfield road has 


works being | %100,000 worth of improvements projected in the way 
t $25,000 be | Of new shops and round-houses. 


that could not be exhausted. | The people of Trenton, Tenn., will vcte on the 29th of 
ed to discuss the matter, a | November, on the 


sy we pome to subscribe $25,000 to 
road. 


‘* prominent citizen” moved that the matter be left to | the Tennessee Central 


Providence, which was unanimously adopted by the 
good people of Middletown. ‘‘ The prope addition to 
the water-works was unanimously voted down. The 
water company notified the public that after Nov. 11, 
the water would be shut off. The reservoir is nearly 
empty. A number of large factories depend for their 
= upon the water company. They must shut down. | 
he Erie Railway Company makes this its chief wees 
e | 


company will at once put in a pump to pump water from 


Conklin’s ice pond. The failure of the water supply 
sa 


will cause great distress in the village, and the town is 
in; 
filly 
residents hope to tide over the famine until rain comes. 
Empty whiskey barrels are bringing from $1 to $2 
apiece, and even oil barrels are snapped at. The Port 
Jervis people, less pious than their Mick letown neighbors, 
—. that the reservoir of their water works was | 
rapidly being emptied, last week had a large pump | 
dlaced in position, and the reservoir is being replenished | 
y water from the Delaware and Hudson Canal. This | 


| supply is uncertain, for all the reservoirs of the canal | 


are lower than they have ever been before, and it is 


likely that ae 
will be stopped long before the usual closin 
canal.” More recent news states that the Middletown 


reservoir was partially replenished by a rainfall, and 


| now there is ‘“ not much of a show” for water works 
| contractors in that Providentiallty favored city. 


eer 


STREETS, DRAINAGE, ETC. 


R. A. Malone, of Lancaster,.Pa., has been awarded 
the contract for Dorchester Bay Tunnel of the improved 
sewerage works, of Boston. ice, $396,450. 


The American Public Health Asscoiation, the Sani- 
tary Council of the Mississippi Valley, and the National 
Board of Health will hold a joint session in Nashville, 
Tenn., on the 18th inst. 


An ordinance to authorize the construction of sewers 
on Thirty-eighth, Spring Garden, Centre, Melloy, Pine, 
ieoek and Oxford streets and Westminster and 
Chelton avenues, a distance of about six hundred and 
eight feet each, with a clear inside diameter of three 
feet and a four feet diameter sewer across Oxford street, 


| about two hundred feet west of Twenty-ninth street and 


near the line ot a water course at that point, said sewer 
to be built of brick, circular in shape, and in accordance 
with specifications prepared by the Chief Engineer and 
Surveyor, has been passed by the Common Council of 
Philadelphia. Proposals will be advertised at once in 
Philadelphia papers 


———- $9 o————— 


BRIDGES. 


The Penn Bridge Works, at Beaver Falls, Pa., have 
lately taken orders for five highway bridges in Massa- 
chusetts and New York. 


The Philadelphia Bridge Works, Pottstown, are being 
enlarged by an extensive addition. When completed, 
the whole building will be 500 feet long. 


The contract for the steel fur the Niagara s nsion 
bridge has been awarded partly to Hussey, owe & 
Co,, and ee Carnegie Brothers & Co., both of 
Pittsburgh. e floor beams for the bridge are to be 
15-inch beams of 150 Ibs. to the yard. 


At a meeting of the stockholders of the Long Branch 
Pier saneeny: the following Board of Directors was 
elected: William Ottman, Hon. John Fitch, Joseph 
Francis Becker, Warren Leland, Sr., Edward C. Shaffer, 
Samuel M. James and Warren Leland, Jr. The Board 
= Officers will be elected on the first Monday in Decem- 

er. 


The New York Bridge Co., of this city, is at present 


saic River is controlled by the Society for the Promo- | busily engaged, having, among other contractson hand, 
tion of Useful Manufactures, founded by Hamilton. | a 140-foot draw-bridge at Long Island City, including 


Steps have been taken toward building a narrow-gauge 
ilroad along the river shore between Wheeling and 
Parkersburg, a distance of 94 miles. 


Application will be made at the next session of the 
Legislature of Ontario for a charter for the Toronto & 
Nipissing Extension Railway, from Coboconck to Nor- 


| land, and thence easterly to the township of Dungannon, 


in the county of Hastings, and thence to Ottawa. 


A project of a railway through Central Africa is now 
id to be well under way, the route of line from the 


ransacked for water-tight barrels, casks, etc., by the | river Zambesi through Livingstonia, it is said, started 
ng of which, before the water is shut off, excited | the idea. Manchester merchants nave taken it up, the 


a approves it, and a company with £2,- 
,000 capital is about to be formed. 


The engineer corps of the Shenandoah Valley Railroad 
is now in the field running experimental lines to an in- 
tersection with the Chesapeake & Ohio Railroad. The 
line to Fisherville has been surveyed and the right of 
way secured. Another line to Waynesboro’ and another 
to Staunton, Va., will be run at once. 


Efforts are being made to complete the Air Line Rail- 


now carried on with great difficulty, | road from New Albany, Md. Waldron H. Brown, a 
of the | New York banker, is interested. New Albany will be 


asked for $135,000, to be paid when the machine shops 
are built there, and the people are to have coal delivered 
at six cents per bushel. New Albany has already sunk 
a half million in it. 


They intend making traveling more convenient on the 
continent of Europe by adopting our system of rail- 
way cai Little Belgium is wide awake in matters 
of business, and is setting the firstexample. The Inter 
national Company of Sleeping Cars has submitted a 
project to the government of Brussels for organizing a 

t ex 3 train between Ostend, Cologne, Berlin and 
the Russian frontier. The train will be exclusively com 
posed of sleeping-cars and-saloon carriages. 


The following figures were made up by one of the 
leading engineers of the country a year , a8 an esti- 
mate of the cost per mile of erecting an elevated rail- 
road, and were u actual experience, taking 
prices that ruled at that time. From 40 to 50 per cent 
Sean now be added for increased cost of material and 
jabor. 


TOTAL SUPERSTRUCTURE. 


1,993,09244 Ibs. wrought iron, at 3 7-L0c 

81,200 Ibs. cast-iron fender, at 145-100c. .. 

Filling 131 rust joints, at $5.22 

Track-laying, 52, at 40c 

Painting, two coats, at « 

Steel rails, 78 Br tons. 

Spikes, 5,000 Ibs, at 2 1-16¢ 

Splice-bars, 8.800 Ibs., at 1 8-10c.. 

Rail-bolts, 1,500 Ibs, at 3 4-10c... 

Guard rail, 11,700 | 

Log-screws, 5,200, at 3 4-10c 

Clip-washers, 17,000 (cast), at 1 7-10c.. 
cartage 


: 


$4,410.40 
4,168.40 
19,255.00 
SP MID. . v<cacavce sstecemedsccec $107,241.33 
—Railway World. 
oo 


RIVERS AND HARBORS. 


The government mene on Manasquan River, 
N. J., and at Squan Inlet, have been abandoned, the 
appropriation for the work being exhausted. 


The dee running stream that is known is the 
Niagara River, which, just under the lower Suspension 
Bridge, is 700 feet deep by actuai measurement. 

"the 


A party of engineers in charge of Mr. Fred Fe 
United States Assistant Engineer, has commenced 
survey of the Mississippi between Minneapolis and St. 


Paul. 


Its charter, giving it all the privileges and advantages 
which the fertile Conta of its founder could imagine and 
his influence obtain, reads more like the nt of a mon- 
arch than the patent given by citizens of a republic to 
their fellow citizens. The society could at an 
time, it is said, destroy the largest part of the 
industries of Paterson, and thus cripple the city 
itself. Of this, however, there is little danger. 


After years of discussion and wrangling over the sub- 
ject by the local press, “ officials, interested con- 
tractors and citizens generally, Fort Wayne, Ind., has 
decided to at once commence the construction of water- 
works. The contract for the pumping machinery has 
been awarded to the Holly Manufacturing Company, of 
Lockport, N. Y., and will consist of one compound con- 
densing engine of 3,000,000 gallons ———, daily, and 
a high-pressure pumping engine of 2,000,000 gallons 
capacity. The other bidders for the pumping ma- 
chinery were the Cope & Maxwell Manufacturing Co., 
of Hamilton, O., the Corliss Steam Engine Co., of Prov- 
idence, R. L, and H. R. Worthington, of New York 
City. The contract for furnishing and laying the cast- 
iron pipe and mains will be filled by R. D. Wood & Co. 
of Philadelphia. The works, the estimated cost o 
which is about $800,000, will be built under the super- 
intendence of J. D. Cook, Esq., of Toledo, O., as Con- 
sulting Engineer. 


Middletown, N. Y., is trusting in Providence for a 
sufficient water-supply, and is saving its money. About 
a year ago, $60,000 was voted to build | Gi Sete 
and introduce water from Shawangunkill Creek, about 


y | 


| the masonry and substructure; two bridges, one ot 85 
| feet and one of 45 feet in length, in Union County, N. 
| Y.; a 130-foot structure at Orange, Mass., and twospans 
| of 105 feete ach, at Newburgh, N me 


St. Louis, Noy. 11.—The St. Charles Bridge disaster 
will be very thoroughly investigated, with a view to 
learning the cause of the accident. Great care will be 
| taken in removing the wreck, and each piece of iron be- 
| longing thereto. The truss will be photographed, and 
| the pictures submitted to a committee of experts for 
| scientific examination. These investigations will be 
|}made under the directions of C. Shaler Smith, en- 
gineer of the a The testimony before the coroner’s 
i . so far, is in favor of the strength and safety of the 

ridge. 

There are seven large-sized bridges on the Boston, 
Hoosac Tunnel & Western Railroad, all of which are 
built. The first one is that which crosses the Hudson 
River at Mechanicsville. It is a double-track iron 
bridge over 2,100 feet long and 60 feet above the river. 
It was constructed by Messrs. Clark, Reeves & Co., of 
Philadelphia, at a cost of $130,000, and was finished in 
July, 1878. The next important bridge is at Schagti- 
coke, crossing the Hoosac river, and is an iron structure 
about 450 feet long, and was built at an expense of 
$16,000. At Valley Falls, between er and 
| Eagle Bridge, is another double-track iron bridge, with | 
marble piers 200 feet in le East of Eagle Bridge | 
another bri crosses the W yaloomsic River, and there | 
| is a la bridge at Tomhannock and two bridges at 


| 


| Pownal, in Vermont, 


Texas must have a harbor. Whether that harbor shall 
be Houston, Galveston, or at the mouth of the Brazos, 
isa a of little concern; a great harbor is what is 
wan 


Orders have been sent to the officers of the coast sur- 
vey to resume their work on the Mississippi river. Spe- 
cial instructions have been given to conduct these opera- 
tions in the future in furtherance of the Mississippi River 
Commission. Professor Mitchell, who represents the 
coast er! on that commission, and who asso- 
ciated with Gen. Humphreys and other officers of 
engineers on all important commissions involving harbor 
rom river surveys, will give his special attention to the 
operations of this service. The section to be surveyed 
lies between Donaldson, La.; and Helena, Ark. Should 
the commission desire, these surveys will be extended 
from Helena to St. Louis. 


The surveys made by the government for the Florida 
Canal have just been completed, or rather have been 
shed as far as possible with the limited i 
that was made, These surveys were made under the 
supervision of Col. Fremont, the work being at 
near 


j 
| 


j 
| 


| 


|a party under the immediate direction of P. 
| Goodwyn and James G. Gibbons, Jr. The lines ran 
oO 


| wy 

| were through the Okefeenokee te 

| St. Marks. The route was found to entirely practi- 
cable. The Okefeenokee swamp is ca) of furnish- 
inf all the water required. Itg elévation is from 110 to 

117 feet above low tide at St. "s. Suwannee 

River, at Blunt’s Ferry, is 87 feet above, and San Pedro 

Bay 85 feet above the 
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THE governaient estimates for the fiscal year 
ending June 30, 1881, as printed, foot up $136,- 
$47,129, of which $7,557,034 are for public works 
of various kinds. 


A BITTER feud appears to exist between the 
new American Union Telegraph Company and 
the Western Union and other telegraph companies. 
A suit has been brought by the former to restrain 
the latter from cutting down its poles. and to re- 
ceive damages for those already destroyed, amount- 
ing to about $4,009. 

—— > a sa 

Coat oil filtered through the roof and sides of 
Tunnel No. 3 on the narrow-gauge railroad from 
San Jose to Santa Cruz, Cal., at about 2,700 feet 
from the mouth of the tunnel, and on the 18th an 
explosion of the gases thus occasioned occurred, 
which was soon after followed by another explo- 
sion. Both together resulted in the death of about 


$0 Chinamen who were working in the tunnel. 
a Se 
WE wish to call the attention of correspondents 


to the necessity, under the recent promulgation of 
the Post-Office Department, of addressing all let- 
ters with the name of the State as well as the city 
plainly given. While it is probable that letters 
addressed to New York city will usually come 
here, yet it is always best to be on the safe side 
by complying with existing regulations. We take 
pleasure in recording the fact that a delayed or 
miscarried letter is an extremely rare occurrence, 
so far as our experience goes. 
capil é 

AMERICA and Europe are now connected by 
another tie. The laying of the new French cable 
was successfully completed on the 17th inst, and 
the first message from the station at Cape Cod, 
Mass., to Brest, France, was sent by President 
Bates. of the American Union Telegraph Company 





to the president of the French company in Paris. | 


congratulating the latter on the speedy and success- 
ful accomplishment of the great enterprise, which 
has taken only seven months from the date of the 


concession by the French government, and to which | 


work there is no parallel in cable history. A de- 
scription of the cable is as follows: The conduc- 
tor is formed of one copper wire, in the centre of 
ten smaller copper wires. This is encased in three 
layers of gutta percha, outside of which are seven- | 
teen iron wires, and the whole is encased in a cov- 
ering of prepared hemp. Its insulation is perfect. 
M. George Von Chauvin is the cable engineer. The 
steamer Faraday was used in laying the cable. 
OO 

IN an upper room, containing 13,500 cubic feet 
of space, heated with furnace heat. with the win- | 
dows closed, and with no other means of ventila- 
tion than the open hall door, with 10 five-foot 


pshort canals of an aggregate length of 3.5 miles, 
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first and second hours, what is the presumable effect rock the canal passes through, the less walling to 
upon the reader of the paper, and what may be keep the banks from falling in will be required and 
the effect upon the discussion? Is such a quality the more solid and durable will be the structure.” 
of air good for the average intellectual man, any- Total cost of this route, $104,017,780, to which, 
way ? if the tunnel be lined, $32,103,200 will have to be 
. - Fo ceeMie a : added. Mr. Kelly claims that at the rate of three 
In the Economist of the 8th inst., published at miles per hour, this canal would pass two hundred 
31 Milk street. Boston, Admiral Daniel Am-' ships in twenty-four hours. The distance between 
— “that no possible route exists com-' oceans is thirty miles, of which ten is Bayano 
parable with what had been presented in the sur-' River with nineteen feet of water on the bar at 
veys a ea order of our government.” That) jow tide. 
means the Nicaragua route. He estimates the cost ’ 
Gen. G. M. Totten, the Chief Enginee , 
at $10,000,000, and further states: i *. M otten, the hie f Engineer of the 
a ’ te Panama Railway, states that during the building 
The actual line of transit is far greater than : : : 
the distances demanding labor. To navigate the of the Panama Railroad, the total number of 
lake 56.5 miles involves labor on only a few thou- deaths among the employes, exclusive of the 
— —— ogee less than eas = a thousand Chinamen who worked for a time on it, 
million dollars. 1e river navigation 63.02 miles, : . QxO to Jan. 28 _ ve 
involves a cost of but $8,679,253, which includes reusing from oan By BONO, 00: dams 08, persis 
the construction of four dams, three locks, three 398. Of these, 293 were white men, out of about 
short canals around the dams, the diversion of the 6,000employed and the remainder were negroes and 
mouth of the San Carlos River, and the necessary | coolies, out of about 7.000 thathad been employed, 


blasting and dredging. Thus 49.5 miles of transit : cal tliat ' 
is represented by an estimate of $9,394,911. The President Hoadley, of the Panama Railroad, stated 


real cost of the work falls on the 58.23 miles re- |! an official paper that, though the climate is in- 
quiring the construction of 17 lift-locks, besides | salubrious, it is less unhealthy than that of most 
= se — eee a one ar = tropical countries, or the southern portion of the 

1e construction of two harbors. these 58.23 17); : T . i 

‘ 2 — S ™ > Tre “ts *k . » 
miles not less than twelve are so situated as to United tates. ‘The reports of sickness sm 
allow the work to be done by machine labor. There isthmus, he stated, were greatly exaggerated. The 
is no engineering difficulty in the construction of chief engineer of the road stated in his report of 
this work, and there is no likelihood of contingen- November. 1858, that the sickness among the 
cies to materially raise the cost of construction ex- alittle: tenet aed. te : ™ 
cept the uncertain cost of the harbors and the ~ : ne ete ne ee ee 
chance of finding buried trees in excavating the ®VeTage on the public works of many of our West- 
alluvium.” ern States. Those who died during the construc- 

Gen. A. A. Humphreys writes: tion of the road, he says, did not die of diseases in- 
: * The en eae tic > ere ower, cident to the climate. Native white men of high 
veginning on the Atlantic side at or near Grey- a = ee aa 
town, running by canal to the San Juan River, northern latitudes resisted the climate best. The 
thence fellowing its left bank to the mouth of the deaths among the negroes was less than I'¢ pey 
San Carlos River, at which point navigation of the | cent. for four years. 
San Ju: iver begins, ; by > ai : . a: : . zs 
san River begins, and by the aid of three | The difficulties of the Nicaragua route are in 
reaches lake Nicaragua; thence across the lake great length compared with the Panama route, its 
and through the valleys of the Rio Del Medio and | consequent greater cost of construction, the greater 
the Rio Grande to what is known as the port of | expense of maintenance afterward, and its lack of 
Brito, on the Pacific coast, possesses, both for harl iar Wiel dn Ole tailing 
the construction and maintenance of a canal, | "TOFS. “ew Tork Ish ty miles nearer to Aspin- 
greater advantages, und offers fewer difficulties wall than to Greytown, and the quickest route 
from engineering, commercial and economic points from New York to Brito would be by the Panama 
of view, than any one of the other routes shown | (anal 

; - as ; +, | Vanal, 

to be practicable by surveys sufficiently in detail 
to enable a judgment tobe formed of their rela- 


General Totten estimates the cost of this canal 
| tive merits.” 


at $102,869, 516, while the cost of the Nicaragua 

Mr. Frederick M. Kelly presents the advantages | Canal would be according to his estimate, $139,- 
of the San Blas route, with estimates. He writes: | 044,450. General Totten’s canal would be 106 feet 
. ‘I claim that the commerce of the world justi- | wide at bottom, 1 to 4 feet slope at sides, with locks 

| fies and can afford an outlay of $300,000,000, and 600 feet long and 65 feet wide. The Nicaragua 

| that it demands and will have a sea-level canal; Canal. he gava, gives 82.000.000 cubic y 

and any attempt to inflict and restrict it with a | “®"’, D© Says, BIves o-,\Ny, cubic yards of ex- 


canal having bad harbors, locks and duplicates,— | 
amounting in all to thirty-six or forty locks,—so 
liable to get out of order, will sooner or later be 
rejected by ship owners, ship captains and marine 
insurance companies, who, after all, control the 
trade that will use the canal and direct the course 
it shall take in quest of speed and economy. 
‘*Thave no hesitation in saying that a canal con- 
structed with eighteen or twenty locks and as many 


| more duplicate locks, amounting in all to thirty- : 
| six or forty locks, as proposed on some long route, | respective lengths, or as 42 to 181. So that if it 


would be a great misfortune, if not a disgrace, to 
modern civilization, and soon after being opened it 
would prove so tedious, expensive and dangerous 


|to navigation, that the public would demand a 


deep, wide cut, without locks, through the narrow- 


cavation and embankment, of which 21,000,000 
cubic yards are rock on dry land, and 990,000 cubic 
yards are rock under water ; this is against 45,000,- 
000 cubic yards of excavation and embankment for 
| the Panama Canal, of which 17,000,000 cubic yards 
| are rock on dry land and none under water. The 
difference in the cost of passage through the two 
canals would be about in the proportion of their 


¥ould cost $100 to tug a ship through the Panama 
Canal, it would cost $430 to tug her through che 
Nicaragua Canal. 

The General protests against Admiral Ammen’s 


gas-burners lighted and turned on full, 45 gentle- | est part of the isthmus, in order that vessels of the | account of the rainfall in Nicaragua, and appends 


men of more than average intelligence sat for two 
hours in an atmosphere further ‘ purified” by the 
voluminous product of twelve vigorously-puffed, 
excellent cigars, said gentlemen listening, mean- 
while, to the reading of a valuable paper on an in- 
teresting subject. Trautwine says: A grown 
" person, at rest, requires 0.25 to 0.35 cubic foot of air | 
per minute, which, when breathed, vitiates from | 
8.5 to 5.0 cubic feet. When hard at work (say | 
pumping a cigar, for short), a man breathes and 





largest class may quickly on an even keel. In 
that case there will be two canals, and it needs no 


| prophet to pee which would be worthless. The 


wealth of the world is accumulating so rapidly it 
will be quite as easy to raise $300,000,000 twenty 
years hence as half that amount now; and in order 
to have a first class canal,—one that the next 
generation instead of laughing at will be proud 
of,—what does $10,000,000 or $20 

less signify ? 


“The true plan to adopt is a first-class sea-level 
canal, cost what it may, as the money, resources 
and engineering skill of the day are equal to the 


a tabular statement of the annual rainfall in As- 
pinwall from 1861 to 1873 inclusive, with the ex- 
ception of 1868. It isa record kept by Dr. White, 
of New York City, who was in the service of the 
Panama Railroad Company as surgeon, being 
|stationed for a part of the time at Aspinwall. 


,000,000 more or The average rainfall for these twelve years is 


shown from this careful record to be 124.17 inches. 
The mean temperature at Aspinwall for thirty-two 
months in succession according to the record of 


vitiates two or three times as much; 15 cubic feet | task of driving a tunnel through the Cordilleras, | the same gentleman, was 78.9° Fahrenheit. 


of fresh air per man per minute is required for | 
perfect ventilation; 900 cubic feet per hour for 2 
hours is 1,800 cubic feet per man ; 45 men should 
consume in that time 81,000 cubic feet of fresh air. 
We do not present the effects of the lighted gas | 
and cigars, especially on the non-smoke-loving por- | 
tion; buf we submit the problem: What amount | 
of oxygen remains in the room at the end of the 


which have remained so long a terror to timid en- 
a During the last twenty-seven years, I 
ave sent to the isthmus seven different engineer- 


Nathan Appleton, Esq., discusses the advantages 
of the sea-level cana) as against the Nicaragua 


ing parties and procured two governmental sur- route with locks, and there is a memorandum from 


veys, and thus have had examined nine routes! M. De Lesseps on the same subject. 

through the Atrato and other valleys; and the re- Joseph Nimmo, Jr., Chief of the Bureau of Sta- 
sult of all my studies of the question is that the ,._.- ; FO . ; 
San Blas is the shortest. ch and best sea-level tistics, gives statistics of distances and tonnage. 


| route known; that rock is the safest and most reli- A double page map of the Isthmus (which, by the 


able material to remove; that the more miles of ' way, is a novelty in engraving) is also given, by 
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means of which engineers who are familiar with 
all the proposed routes may possibly recognize 
their localities. 

The Economist has done a good work in grouping | 
the merits of the several lines in one sketch. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 


A regular meeting of the Society was held at 
104 East Twentieth street, on Wednesday evening, 
President Fink in the chair; and a more than usually 
large attendance of members and visitors pres- 
ent to hear Mr. A. G. Menocal read a paper on 
‘*Interoceanic Canals.” But while his paper was 
there Mr. Menocal was not, to the great disappoint- | 
ment of the engineers who wish to have the privi- | 
lege of asking some questions and discussing so 
important a subject as the one in question, with 
one of the men who, it is fair to presume, is| 
abundantly able to give the desired information. 
The paper was read by Mr. Chas. H. Meyers, of the 
ingineering Department of this city, and was lis- | 
tened to with marked attention. 

The author said that the choice of practicable 
routes lay between two, the Panama and the) 
Nicaragua routes. On the Panama route there 
are three schemes, one for a canal at the level of | 
the sea, and two for canals with locks. A survey 
from Colon to Panama was made by Lieut. E. P. | 
Lull in 1875. It was also reported on by Lieut. | 
Wyse before the International Canal Congress in | 
Paris. The length of the proposed canal between | 
Colon and Panama would be 73,200 meters; width, | 
20 meters; depth, 8,5, meters with a tunnel 4,4 | 
miles in length, and the whole was estimated to | 
cost 95,000,000 dollars. Floods and _ tides in the | 
Bay of Panama form impediments to the naviga- | 
tion. The cost of the proposed canal via this route | 
was reckoned at 38,500 francs per lineal meter. 

There were considerable difficulties of excavation | 
and dredging to be encountered on this route, and | 
the total amount of earth-work, as computed by 
Lt. Wyse, was 99,392,000 cubic yards, of which | 
75,441.000 cubic yards was excavation in rock, and 
1,000,000 cubic yards was excavation under water. 
To meet these difficulties, the Paris Congress al- 
tered parts of the route which reduced the total | 
earth-work to 73,925,000 cubic yards, of which 11,- 
741,000 was rock excavation, 14,000,000 above 
sea and 8,000,000 dredging and excavation below 
sea. The Mataguan River was furthermore a 
troublesome element to deal with. It rises 6 feet | 
in times of flood, and runs with a current of 7 
miles an hour. It rises in the narrow valley oc- 
cupied by the canal until it attains a width of 500 
feet. Another great source of difficulty is the | 
periodical floods. With regard toa scheme for a 
canal, with locks from Colon to Panama, the 
Engineer's Commission established the fact that 
the freshets rise 36 feet above the normal 
river level, and to a height of 42 feet 
above the sea level. A survey was made 
for the location of a canal, with locks 
1233, feet above the sea level. The outpour of | 
water on this route was reckoned at 5,500,000 cubic 
feet per day, which, although a sufficient amount, 
was reduced in April by one-third, which fact | 
proves it could not be relied upon for all time. | 
Along the route there is an ample supply of all the | 
building materials necessary for construction. 

Another proposed route was the San Blas Route. | 
A survey was made of this route by Mr. Macdougal 
for Mr. F. M. Kelley in 1864; another by Com- | 
mander Selfridge, U. 8S. Navy, in 1871. This route 
was 30 mileslong, of which 7 to 10 miles were in 
excavation and tunnel. The total cost was esti- 
mated at $261,536,000. 

It seemed to be assumed in the consideration of 
this route, that the tunnel would pot require lining, 
but this was by no means certain; indeed, some | 
surface indications pointed the other way, and the 
only certain method of ascertaining this is by sink- 
ing shafts along the line of the proposed works. | 
The infiltration of water at the level of the sea) 
would also have to be contended with by this! 








' route and this would probably increase th 


, tary of the Navy in 1873. 


Juan River. 
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$°0,000,000 as within every 66 or 100 feet the oper- 
ation of damming would have to be performed. 
The next route proposed, and the one which the 
author himself considered the most feasible, was 
the Nicaragua Route. This was surveyed in 1872 
and 1873. Reports on it were made to the Secre- 


an‘ surveyors had had eight years’ experience of 
this route. It had been thoroughly examined. 
Elevations were taken every 25, 50 or 100 feet, and 
also cross sections wherever necessary. With re- 
gard to curves in the canal, the author contended 
that 2,200 feet radius should be the minimum 
curv. As laid out, the canal has one curve of 
2,200 feet radius, three of 2,500 feet radius, eleven 


| of 2,000 feet radius, and others of 5,000 and 10,000 
| feet radius. 


The amount allowed for increasing 


ithe radii of the curves was $1,800,000. Lake 
| Nicaragua is 110 miles long by 30 wide, and the 
| average depth is 23 feet. 


Canals and dams would be required on the San 
These were estimated at 26},5, feet 
in depth, and the locks 1,196 in length. The first 


| three locks would be in rock foundation, and with 
‘rock buttresses: the last ones in gravel bottom. 


The water need not be raised till all protective 
works were completed. The river would be banked 
four months before the water reaches the top of the 
first dam. Materials sufficient for dams are to 
found by the side of the water. A railroad can 
also be easily constructed for transportation of 
materials along the canal. The canal will be sup- 
plied from the water of the river, with a fall of 
181,7%; feet—as the canal falls 
164 feet from Dam No. 


“ “6 


1 100 
41%, 


564 “ “ 
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2. 
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Total fall, 181,;%, feet. 
The excavation and embankment is reckoned as 
follows : 
cin. ota s caw enka }s Uae ae 
Rock 
Lake Nicaragua 


Embankment 
Under water 


32,000,000 
14,000, 


Total cubic yards .000, 
being of excavation 52,570,000 cubic yards, or 
48,000,000 less than Panama route. The canal 


| could easily be made to pass vessels drawing 20 


feet of water. 
Lift locks must be used, as by means of these a 


| saving will be effected which will enable the canal 


to pay a profit without ever taxing commerce. 
There will be 10 locks in 37 miles on the Pacific side, 
and 10 in 87 on the Atlantic side. The time estimated 
for the use of each lock is 11 minutes, allowing 114 
for entering, and 14¢ for leaving—but to give g 


|liberal allowance, say 20 minutes. Sir John 


Hawkshaw was of opinion that from 15 to 20 
minutes would be ample time for getting through 


the proposed locks. The total time estimated for 


passing through the canal is 3814 hours. 
At Brito Harbor there is a bar forming which 


| will require a jetty and breakwater for its preven- 
| tion. 


But Brito need not have much harbor. 
Materials are here also in great abundance. 

The conclusion at which the author had arrived 
was that the Nicaragua route was the best. Lake 


| Nicaragua had an area of 12,250 square miles and 


formed a sort of inland harbor. On this route a 


|canal could be constructed which, as before said, 


could be made to pay a good profit on the outlay 
without charging over-heavy dues.. The excava- 


‘tion had been reckoned at $5 per cubic yard—this 


was considered ample. Indeed, the author was 


| informed that excavation is now being done under 
| water in the St. Lawrence at a cost of from $2 to 
| $3 per cubic yard only. 


The thanks of the meeting were rendered for the 


| paper, and in reply to a question it was answered 


that $5,000,000 would be reckoned sufficient for the 
construction of harbcr works at Brito. 

Mr. Emery asked what the rate of current was 
in the Chagres River? Was it 26 miles an hour? 


Altogether, explorers | 
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e cost by | And was any one familiar with the navigation of 


lit? He asked the questions because he had heard 
that a violent rush of water, at certain periods, 
;commonly called a ‘‘bore,” existed there. A 
| steady current of 26 miles an hour was easily dealt 
| with, but if there was a ‘ bore” of water rushing 
| down at intervals the difficulties would be much 
increased. 

Mr. Chanute asked whether vessels could gain 
access to the ports at all times. How about the 
|currents? Again, he understood that the port on 
| the Pacific side was in the region of calms. 
| The meeting then adjourned; discussion to be 
resumed on Wednesday, the 3d of December. 


———0+0 @ «+e 


PERSONAL. 


Charles Ehlers has been appointed to serve the 
unexpired term of the City Engineer's office, in 
Allegheny City, made vacant by the resignation of 
Mr. McDowell. 





CORRESPONDENCE. 


Lockport, N. Y., Nov. 17, 1879. 
EDITOR ENGINEERING NEWS : 
In regard to the ‘“ circular grass-plot problem,” 
| I would state that I find the figures given by Mr 
Otto Dercum in No. 46, on page 370, are correct in 
all details. JULIUS FREHSEE, Surveyor. 


MOoRENCI, Mich., Nov. 17, 1879. 
EDITOR ENGINEERING NEws : 

I will venture the assertion that the solution of 
the carpet problem, as recently given in the News, 
is incorrect. The squares of x and y, as given, 
will not equal the square on the hypothenuse of 
the small triangle, and therefore is incorrect. It 
should be 47.1275. 

Yours, J. M. BURKE. 
Most eats will be satisfied with the former 
solution.—ED. ENGINEERING NEWS. | 
| wrens 92ers em = 
THE BARTON & WEST WATER METER. 


Enough has probably been said on the subject 
of the necessity for a general use of water meters. 
Indeed, it must be acknowledged that they are 
the only means by which the price for water can 
be equitably adjusted to the quantity used. They 
would have been more generally adopted had it 
not been for the high prices charged for them, and 
their tendency to become deranged, and to need 
expensive repairs so that in many instances their 
total cost has amounted to a sum so nearly the full 
amount of the water bills, that engineers and 
others interested have not deemed it advantageous 
to adopt them, except where large quantities of 
water are used. 

There has been and still is urgent need of a 
meter which shall answer all reasonable demands, 
for accuracy of measurement and durability in 
point of time, and also be cheap enough to go into 
general use with profit. Not only must such a 
meter be able accurately to measure water flowing 
slowly but also when moving with great rapidity, 
and whether in small or in large quantities; and 
not only must it do this accurately for one test or 
ten tests, but for thecontinuous tests comprised in 
its use for years. 

Such a meter the Barton & West Water Meter, 
manufactured by J. B. West, at Rochester, N. Y., 
is claimed to be; and in its production much weari- 
| some and patient labor both of brain and hand has 
been spent, accompanied by years of practice, test- 
ing and remodeling. 

As all water carries with it more or less im- 
purities, grit,sand,and mineral deposit, it has been 
found that accurate metal fittings such as have 
been used in meters, must soon wear sufficiently 
to pass a considerable quantity of water without 
registering. From this cause alone engineers have 
not had confidence to p»t them in very general 
The Barton & West Water Meter, is one 
of the successful water meters and is fully 
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endorsed by those who have used it at 
home and abroad, and is acknowledged by 
many engineers to be an entire departure from 
the general system of meter making. It is an up- 
right single piston meter, having the full advan- 
tage of the piston system with much less cost of 





construction and maintenance. Most piston meters 
have a horizontal position, which allows the great- 
est opportunity for the destructive effects of grit 
or sand, in which the piston will drag indefinitely. 
In the upright meter any such substance will be at 
rest on the bottom of the cylinder, or on top of the 
piston, and not come in contact with any moving 
part. To make it better and cheaper than any other, 
were the points sought and attained. The outer 
case is of cast iron,in which is a sheet brass cylinder 
which is as smooth and true, and just as good as, 
and much cheaper than, one made of cast brass. 

A water way extends around the whole surface 
and under the bottom. Pressure being the same 
inside and out, no strain is brought upon it except- 
ing the slight pressure required to move the piston. 
As leather has served so good a purpose forso long 
a time, in pumps, and, as this piston has so much 
less work to do, leather is decidedly the best 
material for packing. 

The leather is cupped in perfect shape on a 
former. Two of these are placed one on each 
side of a central plate with narrow flanges that | 
hold the leather in proper shape allowing sufficient 
bearing against the cylinder above and below. On 
the leather are placed thin disks of brass with edges 
cut and turned up, forming a series of light springs 
inside the leather to insure contact with the cylin- 
der, which will always keep it perfectly tight with 
the least friction. To the center is attached a pis- 
ton or guide rod, which is flat and has a slot nearly 
its whole length; which guide runs in a flat tube 
sealed at the top so that no water can pass, and it 
consequently needs no packing. 





In the upper part of the case are induction and 
eduction water chambers, the outer parts of which 
are threaded to receive the respective pipes, and 
are ona direct line so that pipes ready laid can 
be easily connected. The inner parts from these 
chambers are four in number, and are covered by | 
double acting balance valves, made of phosphor- | 
bronze and faced with leather resting and tipping | 
on knife-edge bearings, and so connected that they 
will close of their own accord in either direction | 
from their centre, that is to say, so that two will 
open and two will close at the same time, never 
shutting off the water at all, but simply changing 
its course alternately above and below the piston, 
and making no pulsation or intermittent action 
whatéver. Astride the lower half of this valve 
stands a lever on knife-edged bearings held in place 
by a flat phosphor-bronze spring, one end of which 
lever passes through the slot in the guide rod above 


tain limits, be varied as desired, by changing the 
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the slot raises the lever till it passes the center 
when the spring throws it over, shifting the valve 
instantaneously, when the piston returns repeating 
this action on the down stroke. 

Competent engineers have said, after thoroughly 
testing this meter, that it obstructs the flow very 
little more than a pipe the same length would do 
without it. 

The register was invented for this meter and 
presents plain figures on parallel wheels, et an 
opening in regular order,and can be produced much 
cheaper than the ordinary form with dials, and is 
much more easily read. 

An exhaustive series of competitive tests was 
made in London, England, with other first class 
piston and rotary meters, occupying six weeks in 

‘ebruary and March, 1879. The mean average 
error in the Barton & West meter, was thirty three 
per cent less than the best of the others. 

Tests were made here under competent super- 
vision, running ten feet in five minutes and ten 
feet in fifteen hours without the slightest variation. 
About three hundred are now in use in this coun- 
try and in England. They have been used in the 
Rochester City Water-Works for nearly a year, 
and, after they had been there used for six months. 
they were taken off and their parts examined, and 
no perceptible wear was found, and they continued 
to register as accurately as at first. 
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Projecting downward from the governor, nearly 
tothe rock shaft, is a rod or stem which rises and 
falls, contra-wise with the governor balls. This 
rock shaft is mortised to receive a key or latch 
pivoted on its centre; this at one end engages with 
the double rocker arm, and at the other is tripped 
by the governor stem earlier or later during a 
vibration of the rock shaft, as determined by the 
position of the stem, and consequently by the speed 
of the governor and engine. 

The operation is simple; at the beginning of each 
stroke the cut-off valve is, (or may be) raised, and 
steam at full boiler pressure rushes in until the 
double rocker arm is released by the governor, 


| when the cut-off valve falls, no more steam is sup- 


plied, and what has been admitted expands during 
the remainder of the stroke. 

It will be noticed that the steam pressure against 
the cut-off valve is balanced; to prevent concussion | 
and jar when the valve falls, the valve-case extends | 
a short distance below its outlet port, so that a 
cushion of steam is confined underneath the valve. 
The mean speed of the engine may between cer- 


length of the governor arms. To do this, the balls | 
are screwed in or out. 

The cross-head guides are vertical; they are | 
flanges cast on the front side of the bed, finished 
to an arc of 44g inches radius and 3 inches chord. 
The cross head is fitted to these arcs by shoes, top | 
and bottom, bolted fast to the head and set out by | 
inserting packing pieces or ‘‘ liners.” 

The fly-wheel is 5 feet in diameter, has 12 inches | 
face and weighs- 1,200 pounds; the main shaft 
journals are 4 inches in diameter and 7 inches long; 
the journal boxes are of Babbitt metal. The con-| 
necting rods have steel straps and keys; their boxes | 
and the other small wearing parts are made of 
hard machine brass or “‘ bell metal.” The crank 
pins, piston rods and valve stems are of steel; the 
bolts, shafts and connecting rods are of wrought | 
iron. 


A clearance space of 34 inch between the cylin-| 


der heads and pistons is allowed and the valves | 
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inches square, and the low pressure ports are 1, 
inches long and 6 inches wide; the internal dia- 
meter of the steam pipe is 2 
exhaust pipe 3 inches. 

The net volume of 


inches, and of the 


the annular steam space 
around the high-pressure cylinder equals that of 
this cylinder, and of the low-pressure cylinder is 


four times greater. The range of cut-off by the 


governor is from near full stroke to nothing—that 
is, no steam will be admitted ; the corresponding 
expansion will be increased, and in extreme cases 
may be more than doubled, in the annular space 
and in the high-pressure cylinder; whatever this 
last is, it will be nearly quadrupled in the low 
pressure cylinder. For most economical working, 
the boiler pressure should not be less than 100 
pounds per square inch. 


CHAPTER XV. 


CYLINDER, PISTON AND PISTON ROD. 


Besides the complete engines used as illustra- 
tions, there are innumerable varieties of details for 
the construction of parts, and nothing is more use- 
ful to a designer of steam engines than to be able 
to refer to methods of construction, for the perfec- 
tion and suitability of its details are essential to 
the perfection of an entire machine. Hence, before 
describing more steam engines, it will be conve 
nient to illustrate plans which have been carried 
out in the formation of various parts, and to in- 
vestigate general principles of proportion, begin- 
ning with the cylinder, piston and piston rod, and 
then gradually extending the subject. 

CYLINDER.—A steam cylinder and its piston form 
part of every engine of the positive kind, that is, 
where no steam can or ought to escape, if the 
machinery is properly made, without doing a cer- 
tain amount of work. All other parts of engines 
are nothing else than conveyors or distributors of 
the power so obtained. 

This essential feature of every engine is placed 
in practice in many different positions, according 
to the necessities of economy in cost or space, or 
perhaps sometimes from the will or caprice of the 
designer. In the example shown by fig. 1, Plate 
I., for an ordinary commercial engine, the cylin 
der lies horizontally, and is fixed by bolting to a 
bed, through flanges cast upon it. Various plans 
are adopted for fastening such cylinders. Gen- 
erally they are attached directly to the bed, as in 
the present example; but for some modern engines 
a practice has arisen by which they are attached to 
a head or projection cast on the bed itself, which 
replaces the cylinder cover ; and occasionally, but 
rarely, we find cylinders and bed cast together. 
Besides these plans, there are several others, most- 
ly foreign, where the cylinder is attached to a 
foundation-stone and connected by the tie-rods tu 
the crank-pedestal, and hence is has no bed casting 
atall. 

The steam-cylinder is made of tough cast iron, 
bored in a suitable lathe, so that the inside is truly 
cylindrical, and it generally has the apertures for 
admission and exhaustion of steam, termed steam 
and exhaust ports, as well as the valve seats, cast 
with it. To withstand the constant wear of the 

iston and valve, the iron employed should be 

rd, while at the same time it must be convenient- 
ly workable to allow of the inside being bored out, 
the ends turned off, the bolt-holes drilled and the 


| valve-seat smoothly planed. 


There are various mixtures of cast iron employed 
for casting steam-engine cylinders, the object be- 
ing to secure the maximum of hardness without 


| destroying that toughness and workability so neces- 


sary to retain. 

A very good mixture for strong and close-grained 
cast iron for steam cylinders is composed of 8 
parts by weight No. 5 charcoal pig, 10 parts Scotch 

ig, and 10 parts scrap iron; another is made of 
lainavon (cold blast), Silverdale (Madeley Wood), 
hematite (No. 7 or 8), and Glengarnock, mixed with 
‘ood scrap in varying proportions ; while 2 parts 
0. 5 charcoal pig, 4 parts Scotch pig, and 30 parts 


|scrap, form an excellent metal where great bhard- 


ness is —— 
The addition of 2 or 3 per cent. of manganese to 


| cast iron has been found advantageous in produc- 


ing a good, hard, and slippery surface for such 
castings as cylinders, slide valves or motion bars ; 
and such a mixture of metal is obtainable by pro- 
portions of North Lincolnshire manganiferous iron 
with hzmatite and a little Scotch pig, for the pur- 
pose of securing fluidity This metal can be turned 
and bored without difficulty, but will not easily 
file or wear, so that it is exceedingly suitable for 
the cylinders of horizontal engines. 


In the selection from the many brands of pig 
iron to be had at a particular foundry, of the best 


referred to. When the piston rises, one end of ‘have ;, inch lap; the high pressure ports are 1% ' to use in easting a steam cylinder, various consid- 
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erations will govern. The bore of the cylinder | generally the softer irons will be most benefited | culiarities of many steam engines can be appreci- 
and the maximum steam pressure under which it | by several meltings and continued fusion before | ated. 


is to be worked, fixes what its strength should be, | 
and if the cylinder is large, it may be desirable to 
reduce the weight by choosing a mixture which 
will withstand a high tensile strain. The size of 
the cylinder also, and the skill of the founder will | 
determine the method of casting; and in one case, | 
it may be of greater importance to have an iron 
more fluid or which melts at a lower heat than in | 
another, The metal when cast should be close- | 
grained, tough, and as hard as it can well be bored 
and faced; the degree of hardness allowable will 
depend upon the facilities in the machine shop for | 
finishing and the skill of the machinist. The 
difference in cost is also to be considered, both of 
the pig metal delivered at the foundry and of 
working it; although this may be a small item | 
when a few or small cylinders are to be cast, it 
cannot properly be overlooked, when they are | 
many or they are large. 

Several brands of pig iron, suitable for steam 
cylinders, can readily be had in various parts of | 
this country, some of which are peculiar to the 
locality; they differ in strength, texture, hardness | 
and fluidity, as well as in cost; experienced found- | 
ers have theirown mixtures for the purpose, which | 
in some cases, doubtless, may be improved by 
trial of other brands, or a change of proportions in 
the mixture, as well as of its treatment in melting 
and casting. What may be done in this direction, is 
suggested by the experiments of Gen. Rodman 
(late of the Ordnance Corps, U. 8. A.), which re- 
sulted in nearly doubling the tensile strength of 
cast iron used for American ordnance, and a simi- 
lar addition to other desirable qualities. These 
facts were established by the experiments; the | 
strength and density of cast iron are greatly in-| 
creased by its being longcontinued in fusion and 
by its being remelted; its transverse strength is in- 
creased by rapid cooling in small masses, and its 
tensile strength by slow cooling in large masses. 

Authorities give 16,500 lbs. per square inch as | 
the average tensile strength of English cast iron. 


| affected when cast in small and large masses. | 


1 
| steam-jacketed, only seeks 





An American specification of recent date for build- 
ing a set of compound, walking-beam pumping 
engines* to make 9 feet stroke, with high and low | 
pressure steam cylinders respectively of 2514 inches | 
and 52 inches bore, and pump cylinders of 48 
inches bore, calls for cast iron having a tensile 
strength per square inch in the steam cylinders of 
not less than 25,000 Ibs., in the pump cylinders of | 
not less than 28,000 lbs., and in the beams, bed- | 
plates and other cast iron parts, of not less than | 
30,000 Ibs. Re-melted, air-furnace cast iron, hav- | 
ing a tensile strength of 40,000 Ibs. per square inch, | 
is not rare, and tests up to 45,900 Ibs. are recorded. | 
Iron melted in a reverberatory furnace and kept | 
for some time in a fused state ata high tempera- 
ture, is more or less refined and consequently its | 
strength is increased ; while it is not to be ex-/| 
pected that cupola melted iron can be as greatly 
improved as instanced, without doubt, by a more | 
skillful blending of choice brands and still better 
treatment in the furnace, much may yet be done 
to secure and increase in the resulting product, the | 
desirable qualities separately possessed by each | 
component, and toa greater degree than hereto- | 
fore has been accomplished. 

For large and important cylinders where the 
expense of molding is considerable, it is a ve 
prudent thing to melt the metal first, and pour it 
into temporary moulds in such pieces.or pigs as can | 
be easily broken, and then, after examination, it can | 
all be remelted, and cast in the form required. | 
Many moulders are in the habit of uncovering 
the casting too soon, that is, after it has lain a few 
hours in the sand; but this is unwise, and for such 
casti it is desirable to leave them in the sand 
for oo ortwo for small Inga eae and longer | 
periods for larger cylinders, allowing them to cool 


j 





How far these processes should be 
h 


pouring. 
carried, can only be determined by trial of eac 

particular brand and mixture, and in this it will | 
be well to select kinds from one furnace made) 
from the same ores, which best exhibit different | 
qualities ; then to determine the changes produced | 
by repeated meltings and continued fusion upon | 
each of these kinds separately and upon them in 
mixtures, and how, alone and together, they are | 


Similar trials may be made with brands from 
other furnaces and finally, with the best pro- 
ducts from each trial, in mixture. 

While these processes tend to reduce and refine 
the iron and to increase the density and tensile 
strength, they also, as continued, make it closer 
grained, harder and more brittle. At each melt- 
ing, more or less foreign matter, from the furnace 


Drawings such as represented in these figures are 
sent out from an engineer’s drawing office first to 
pattern makers, who proceed to make wooden pat- 
terns for the assistance of moulders. In many 
cases more or less temporary arrangements are 
adopted to save the expense of complete patterns, 
and though it will be necessary to describe some of 
these, yet it will have to be borne in mind that 
such constructions share the usual odium of all 
temporary expedients, and are frequently most ex- 
pensive in the end. 

Where a trial engine has to be made, and it is 
possible that considerable alterations may follow 


| the experience of manufacture, for all must gain 
| their experience through more or less failures, then 
| these expedients are excusable ; but for the regular 


manufacture of engines no doubt whatever exists 
that a complete and perfect set of patterns is not 
only best for all concerned, but also cheapest in 
the long run. 

To return, then, to a cylinder pattern. Assum- 
ing that the draughtsman has arranged his design, 





linings, the fuel and other sources, will be intro- 
duced to debase the product. This is particularly 
true when scrap is used; generally it is in small 
fragments, coated with rust, often of poor quality, 
and much burnt. When a strong mixture is re- 
quired but little if any scrap should be employed. 


All the parts should be arranged by the designer 
to cool as nearly as may be at the same time; and 
it must be recollected that an absolute equality of 
thickness does not necessarily accomplish this ob- 
ject. The body of thec 
toward the outside; for 
the core soon receives all the heat it can take from 
the melted cast iron, and thenceforth radiates out- 
wardly. On the other hand, all flanges should be 
thicker in order that they may retain heat a while, 
and this agrees with the natural necessity for extra 


| strength at such places. 


In the change from a fluid to a selid state, a cast- 
ing necessarily is put under strain, greater in some 


inder, especially if cast | 


and that no serious inconveniences are found in 
carrying it out, the pattern maker’s first considera- 
tion is on the subject of allowances to be made for 
subsequent boring and turning, and here his 
knowledge of such work takes the place of any 
useless rules, The amount generally allowed de- 

nds to some extent on the size of cylinder, but 
it is always better to leave too much for turning or 
planing off than to leave just a little, An allowance 
of about 3-16 or 14 inch in small cylinders is little 
enough, and as much as 14 inch in cylinders of 
medium size may be allowed with advantage. The 
same allowances are made for turning the cylinder 
ends and flanges and facing the valve ports and 
cover joint. 


How much extra metal should be cast upon sur- 
faces to be finished, depends on the skill of the 
moulder, the quality of the iron, and the excel- 
lence of the casting. Necessarily the mould will 
be, more or less, larger than the patterns, some irons 
will cast smoother and nearer to form, and the cast- 





parts than in others, and in degree varying with 
its form, the style of mould and the rapidity of cool- 
ing. The heat is given off from the surfaces, the 


| thicker parts cooling last; in the case of a steam 
cylinder cast about a core which yields as the 


metal shrinks, it escapes faster from the outside 
than the inside surface. As each cylindrical film 
from the surfaces toward the interior solidifies, it 
opposes the shrinkage of the adjacent fluid film; 
when the whole is solid, the casting is under tan- 
gential strain, varying from inaximum tension at 
the outer surface to maximum compression at the 
inner; in like manner, it is strained in the direction 
of its length, also at the flanges and other places 
where there are changes in form; if these changes 
are angular, the resulting forces acting in line with 
the surfaces tend to separate the casting on a plane 
which divides the angles. 


These opposing strains, generally can be reduced, 
so as to have little practical effect, by leaving the 
cylinder in the mould, so that the whole mass may 
cool nearly at one time, or in certain instances by 
uncovering first the parts which otherwise would 
shrink the most; sometimes their cooling may be 
hastened by judiciously applying water to them. 


During the time when an engine is working, a 
constant series of changes occur in the tempera- 
ture of the metal, due not only to starting and 
stopping, but also in ao. of high rates of 
expansion in one cylinder; these variations of tem- 

rature, though amounting to perhaps about 200° 

‘ahr., are minute compared to the variation of 
about 3,000° which occurs in the original casting,+ 
and they are found to be of no practical incon- 
venience, so far as they might affect the durability 
of the cylinder itself. 

Fig. 1, Plate I., represents the horizontal section 


of a cylinder and valve box, showing the ports or 


passages through which steam is led to both sides 
of the piston alternately, and the exhaust 
by which it is conducted away either into the 


| atmosphere or to be condensed. This cylinder is 


one for an ordinary commercial horizontal engine, 
which will form the text for a general discussion 


ings will be more free from adhering sand and im- 
perfections than others. To keep down waste of 
metal to be removed, and the cost of removal, as 
well as to test the founder’s skill, the allowance for 
finishing should be small. In the best practice, 
| from 1 inch on small and medium size castings, 
up to ly inch on large castings, will be found to 
answer. 


The next consideration relates to contraction on 
cooling in the mould, and 14 inch per foot is gene- 
raily allowed for this, but it really varies with dif- 
ferent mixtures of iron, and the contraction of an 
irregular mass like an engine cylinder does not ac- 

| tually follow any well-defined tow, 
| Having settled these points, the pattern-maker’s 
;next duty is to consider the best arrangements of 
| cores and core-boxes for the various openings and 
passages uired ; but before considering this 
| matter, it will be well to illustrate the cylinder as 
| actually cast'after the gits and other excrescences 
have been chipped off. Fig. 1, Plate XXXI., repre- 
sents a horizontal section where shaded of the same 
cylinder,exactly as it leaves the sand—that is, before 
= machine has been at work upon it. At one 
end of the cylinder a prolongation will be observed 
_which reaches some distance beyond the flange, 
|and the object of this extension is twofold. The 
cylinder has been cast upon its end with the afore- 
| said ‘‘ head” uppermost, and any scoria, bubbles of 
air, or gas retained in the cast-iron have ascended 
into the extra metal, and thus the cylinder itself 
| becomes a cleaner casting than would be the case 
| without the head. Another gain by this device is 
found in the pressure which it gives, amounting to 
8 or 4 lbs. per square inch over and above that due 
to the length of the cylinder itself, and this excess 
of pressure is advantageous in every way, and 
ought properly to be made as great as the mould 
| itself will endure. Metals cast under pressure are 
stronger, tougher, and generally better throughout 
| than when cast in the ordinary manner. 


| Similar considerations apply to the use of a sink- 
|ing head, as to allowance for finishing. In 
‘ordinary work it is not often convenient to make 
‘the head of sufficient height to sensibly increase, 
| by its pressure, the density of the casting. Gen- 
| erally, with good iron, of the right temperature 





as slowly as possible, and thus a kind of annealing of various elementary and important matters | and properly poured, it need be long enough only 


is secured. 


The founder must judge whether the quality of 
iron used is improved by more than one remelting, | 


~ *General Specification for Pumping Engines. Improve 
Sewerage, City of Boston. Joseph P. Davis, City Enginee 





+Cast iron expands .00000616 of its dimemsions, per de- 
i renheit. The melting = of white cast iron is 
from 1922° to 2012° Fahr., and cast iron, from 2012° 
to 2192° Fehr. According to observer, it is 2786° 
Fabr. 


| which require to be well understood before the pe- | to supply fluid metal to the casting while coofing, 
and to free its top sutfave from air-holes and im- 


perfections. 
After the i has left the hands of the 
‘* dresser,” who has broken or cut off all the othe. 
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projections and cleaned the metal with an old file 
or piece of stone, the head is first cut off by placing 
the cylinder on a lathe face plate, and then it is 
really ready for the machine. 

Reverting now to the process of pattern making, 
which this necessary digression has interrupted, 
all allowances for turning, boring, planing, and 
contraction having been duly made, a wooden pat- 
tern is constructed of the exact but enlarged form 
shown in the original drawing, and this pattern is 
never made of one solid block. In the case of 
small cylinders it is divided horizontally into two 
halves, as shown by the separate parts of fig. 2, 
Plate XXXI., and built up of many pieces, for the 
purpose of avoiding that warping and disfiguration 
which wood receives when damp and dry alter- 
nately. 

The exact cylinder pattern having been made, it 
remains to consider what core prints are to be fixed 
upon it. It is more convenient to regard the sub- 
jectin this manner, though really the core prints 
are made to a great extent as part of the cylinder 
pattern. These core prints are shown with the 
cylinder pattern in figs. 1 and 2, and may be taken 
consecutively. 

There is the main core, or cylinder proper 


of a diameter about 4% inch, or more than 
1g inch, less than the finished size _ re- 
quired. It is designated by A, B, and con- 


sists of two short cylindrical pieces of wood 
fixed on the end of the pattern of the same diam- 
eter as the required core, and when the pattern is 
removed from its mould these blocks leave a ledge 
or support for the core. 


An ordinary core is made upon a perforated pipe 
of wrought or cast iron, by first winding straw or 
hay bands around it, alternately with layers of 
loam, to nearly the required thickness, and then 

lastering all over with loam of about 1 inch or 114 
inch thick. Loam is a mixture of clay, sand and 
other ingredients familiar to moulders. This core 
is turned up Nel in a lathe of the rudest 
possible description, and when made into a plain 
parallel cylinder it is dried in an oven and is 
then ready to be placed in the mould. Another 
method of making these cores is adopted for a 
larger class of engines, namely, that the core is 
regularly built up in its vertical position of brick 
and loam, without any haybands, and thoroughly 
dried by a temporary fire of coke or wood sur- 
rounding it ; and the same plan is adopted for the 
cylinder itself. This system differs somewhat 
from ordinary moulding, but not to such an extent 
as to require separate description in any work not 
specially devoted to moulding. 

Other cores required in casting cylinders are of 
a far more complicated shape than the central one, 
and require special boxes constructed as moulds 
in which they can be made. These boxes are built 
up of pine or mahogany, in a somewhat expensive 
manner, and, like Lee they ought to be 
painted over, or covered with a varnish made of 1 
part by weight of lampblack, 5 of shellac, and 16 
parts of spirits of wine; or with some other com- 
position. 

Where iron patterns are used they should have 
their surfaces smoothed, and be then slightly 
heated and waxed all ever with the best bees-wax. 

There are generally four core boxes required for 
an ordinary a cylinder such as shown 
in fig. 1; of these the largest and most important 
is that which forms the valve box, and the core 
which it moulds is represented by figs. 3 and 4, 
Plate XXXI. 

This core, marked C D, fills up the coreespond- 
ing print made by the pattern, which is made of 
sufficient size ta give a good hold, whereby the 
core proper is neither allowed to fall downward 
by its own weight or be pressed upward by the 
superior weight of melted metal in the process of 
casting; and the horizantal section corresponds in 
outline with the enlarged drawing of the valve 
box, fig. 1. 

Another projection may be placed on the valve- 
box core for the valve-spindle stuffing box, but it 
is better policy to cast such places solid in the 
first instance and bore them out afterward. The 
latter plan is su to be adopted in the cylin- 
der casting now under consideration. 

Where steam and exhaust ports are led away 
from the valve case, we find on the valve-box 
core recesses corresponding to the exact size of 
a - into these recesses go other cores which 

orm the steam passages. e@ steam-port cores 
are made in boxes open at both sides, and by lay- 
ing one of these boxes on a flat plate, the core may 
be made conveniently and well rammed home. | 
One of these core boxes is shown in figs. 5 and 6, 
and the end marked E into the valve-box core 
recesses, while the end, F, fits directly on 
the large cylinder core and is fastened there by 
sprigs ; any are filled up with damp loam, 
and the whole dried by a hat iron being held 


against it. 
The last cores remaining for notice are those 
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which form the steam and exhaust pipes; these 
are not illustrated, but one end fits into the recess 
left by prints G or H on the cylinder pattern, and 
the other end goes into a recess or upon the valve- 
box core C D. 

With all these cores prepared, dried and ready, 
the moulder proceeds to make a mould in a double 
cast-iron moulding box for the cylinder pattern ; 
and then, by dint of great carefulnuess and skill, 
fits all into their places, filing and adjusting where 
they have become distorted, and after seeing that 
there are sufficient holes for discharging air and 
gases, his duties as a moulder end, and he either 


PLATE 


CYLINDER PATTERNSA&FOR:10 
Fig.4 ——— 


STEAM PORT CORE. 


c L Fig .é. 


| 


pours the melted metal in himself, or leaves it to 
other hands, according to the peculiar or special 
ee rpg of the foundry in which he is em- 
loyed. 
. Hefore leaving the subject of moulding, it should 
be mentioned that the sand employed for this pur- 
pose is er, mixed with clay either naturally or 
artificially, for alone it would never retain the shape 
of a mould ; and it is necessary too that it should not 
be burnt, for this renders clay insoluble in water, 
and no binding element remains in the sand itself, 
hence that which generally sticks to the casting 
can never be used at all in without fresh admix- 
ture of clay. and even then is never so good as 
fresh sand. Itis rare that a smooth, fine sand can 
be retained in a foundry for giving a good surface 
to any mould ; consequently moulders are in the 
habit of packing up fresh sand against the patterns, 
and simply using the 1 foundry sand as a 
backing or substance for filling up and resisting 
the pressure of melted metal. After a pattern has 
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been removed the mould is subjected to a process 
of dusting, by which powdered coal or charcoal is 
dusted out of a bag on its surface, which is then 
smoothed up by the ordinary tools. 

When melted metal is poured into any ordinary 
mould a considerable volume of gas is discharged 
generally called *‘ air” by moulders; but this gas 
is of a somewhat mixed nature, being in part air, 
or rather nitrogen, while the main bulk is com- 
posed of steam, carbonic oxide and hydrocarbons. 
These gases are always set on fire by the applica 
tion of a hot iron the moment they rush out of the 
various passages in the mould, for without this 
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' précaution an explosion might result with special- 
y serious results, and even with ordinary care ex- 
plosions are not always avoided. 

All moulds for cylinders and all cores require 
strengthening with iron pieces inside them, and 
these pieces are generally prepared of cast iron 
so as to be easily broken up in the process of dress- 
ing. For steam-port cores a simple plan is to use 
perforated hoop-iron bands, to which the cere is 
found to adhere sufficiently. 


The outline of the processes of molding thu’ 
given will enable those who are unaquainted 
with the subject to form an idea of the difficulties 
and precautions attendant thereon. Of late years 
some little attention has been dev ted to the ques- 
tion of employing machinery for moulding, and as 
the process is essentially mechanical, there is no 
doubt that its present state might be wonderfully 
improved, and unskilled labor replace much that 
is now dependent upon the steady hand and prac- 
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rious and | them eighteen feet and two ten feet in depth, rest- 

| ing on the floor beams and ing from end to 
jend, There are to be five Soaightienaats in the 
roadway—two for cars, trucks and i two 
for rapid-transit trains, and one for foot 


ticed skill of a life time spent in this labo 
unhealthy employment. 

The method of casting in green sand above de- 
scribed, is here used for small steam cylinders, 


running up, in some foundries, to 16 inches bore; | gers. Fill the bridge with an assortment of these 
to thus successfully mould cylinders of the latter vehicles, and pack it with pedple and there will be 
size, however, the best facilities and workmen are 20 perceptible motion of the structure.” 

required. Cylinders of larger size, or of intricate | amy Tee 
form, are moulded in dry sand; large cylinders of ' 


plain form can best be moulded in loam, and by | The Mississippi Jetties are constructed princi- 
improved appliances a number of one size may be/| pally of willows. These trees grow in great 
cast in the same mould; after each pouring it is to | abundance about 25 miles up the river, and vary 
be recanted with tebe | in size from 1 to 244 inches at the butt, and from 
oo. ea | 15 to 80 feet in length. They are, however, not as 
It is not the best practice to employ for large) pliable and easily twisted and tied as the osier 
cylinders a core as usually made ; it will not with- | pero used on similar nah = aes: A 
stand the static pressure of the fluid iron, and also | Peculiar construction was adop y which these 

: stor . : | willows could be used most economically, and at 
yield so that the cylinder in cooling may freely | the same time suit the existing conditions, expect- 
shrink around it. The core used should be so ar- |ing that in whatever manner they might be put 
ranged that it can be taken from the mould while | into water, they would soon fill with sedimeut. 
the metal is cooling. _ | It was not necessary to make as firm and compact 

For casting a large number of pneumatic pile | * construction as would Rave been required if the 


THE JETTIES. 


cylinders, 81 feet in diameter, 10 feet long and | 
11g to 154 inches thick, with internal flanges, Mr. 
Robert Cartwright, of Rochester, N. Y., devised 
and successfully used a skeleton core-barrel, made | 
of cast and wrought iron, so constructed that it | 
could be quickly withdrawn, when the poured | 
metal was cool enough to stand. It substantially | 
was a thin cast-iron cylinder, about one inch less 
in diameter than the finished core, cut into six 
segments or staves, internally ribbed and held in 
place by a wheel or spider at each end of the | 
cylinder ; these were bored out to slip over a ver- | 
tical rod or axis, fixed in the centre of the mould, 
which was of brick, and with the barrel, received 
a thin coating of specially-prepared loam, care- 
fully put on and swept to size. The top of the 
mould or cope, was an annular plate; it supported 
short sinking heads, and the gits and risers. 

After acast, and while the pile cylinder was red- | 
hot, the cope was removed, ther the spiders and | 
staves were withdrawn, and the cylinder was left 
to freely cool, with its whole interior surface ex- 
posed to the air. The pile cylinder was taken | 
from the pit as soon as it could be handled ; before | 
they were cool, fresh coats of loam were applied | 
to the mould and core-barrel, and quickly dried ; 
the cope was prepared, and, with the core-barrel, | 
was put in place, and all was ready for another | 
cast. 





THE EAST RIVER BRIDGE. 


Work on the East River Bridge continues. A | 
force of about 700 men is employed upon the ap- | 
proaches, and there is enough of the special appro- | 
priation left to continue this work for some time, | 
and it can be completed in about a year. But the) 
superstructure cannot be proceeded with until | 
another appropriation is made. On the Brooklyn | 
side twenty-six of the suspenders which are to} 
support the superstructures have been placed in| 

ition. They are 90 inches apart, and vary in| 
ength, from 6 to 14 feet. There will be 1,796 of | 
these required. The shortest will be in the centre 
of the span. They are made of fine steel | 
wire, and plaited in seven strands, each strand 
containing from seven to nineteen wires. Near | 
the tower the suspenders are to be one inch and five- 
eighths in diameter, and in the middle of the 
bridge, one inch and three-quarters. For protec- | 
tion from the weather, they are galvanized. Eath | 
will have a test strength of 100 tons, but, with the 
weight of the superstructure and the most trying | 
traffic upon it, the suspenders will be subjected to 
a maximum strain of ten tons only. ey are 
fustened into heavy wrought-iren soekets that are 
connected with the cables by bolts of the same) 
material. Attached tothe lower extremities of the 
suspenders are cast-iron plates one foot long, five | 
and a half inches wide and four and a half inches | 
thick. These will be made fast to the floor-beams | 
by two large bolts in each. | 

When asked if the superstructure would not be 
liable to vibrate either from the motion of travel | 
upon it or the force of the wind, Mr. Hildenbrand | 
replied: ‘‘ Not in the least. The roadway will be 
eighty-five feet wide, and there will be four rows 
of suspenders across this distance at intervals of 
seven and one-half feet inthe row. With this sup- 
port the weight of the bridge alone would prevent | 
vibration; but a further preventive will be the 
bracing force of six longitudinal trusses, four of 


| to be made. 
| while the ends of the timbers are under water at 
the river, they are about six feet above the level of | 


/about six inches is 
| wise with the frame, then another +o angles 


| the bottom. The fou 


whole jetty had been thrown out on some stormy 


coast into the clear salt water of the ocean. The | 
construction most closely resembling that em- | 


ployed here was that used at the mouth of the 
Maas, in Holland. There they constructed “ zink 
stukken,” or mattresses of willow fascines, o 
bundles of the willows compactly tied together. 
These fascines were laid close together and then 
others placed over them at right angles and all in- 
termediate spaces filled with willows packed closely. 
The several courses of fascines were then tied to- 
gether tightly with cords of rope, and the raft 


tbus built was floated out to its place and sunk | 


with gravel and stones. 

The plan adopted by Captain Eads is much more 
simple in construction, and is more economical. 
As this is the most important part of the construc- 
tion of the jetties, we will describe it in detail. 
Along the bank of the pass near the land's end 
were built inclined’ ways at right angles to the 
shore line and extending back from the river bank 
about 50 feet. On these ways the mattresses were 
The inclines are so constructed that 


the water at the other or shoie end. 

These timbers are about six feet apart, 
and are parallel with each other. A ribbon is 
spiked lengthwise on top of each one, the upper 
edges of which are rounded off. 

Underneath the timbers are nailed inch boards, 
so that the men in working on the ways will not 
fall through. The ways are now y for the 
mattress which is built in the following manner : 

The strips for the frames of the mattress are 
piled up just above the ends of the ways. 

These strips are two and a half by six inches 
and from twenty-five to forty feet long, -the mat- 
tresses usually being one hundred feet long. The 
strips are cut to e that — when joined. 
They are placed on trucks and wheeled to that 
part of the ways where the mattress is to be built. 
After being lifted upon the ways the joints are 
fastened by a lap of the same material about six 
feet long which is spiked to the strips. If the 
mattress is to be forty feet wide, nine strips are pre- 
pared. Holes are now bored through these strips. 
one and one-eighth inches in diameter and spaced 
five feet apart. Hickory pins, whose ends 
have been turned to fit the holes tightly, 
are driven into them and oak wedges 
driven into the lower ends of the pins, 
with twenty-penny nails, to keep the pins steady. 
The wipe, with the pins standin upright, are 
moved down the ways and monet 
six inches apart. If the mattress is to be two feet 
thick, the usual size, the pins are cut thirty inches 
long, except the outer row on either side, which 
is thirty-two inches. A of the mattress gang 
now climb upon the willow barge and pass the 
willows down to the other workmen standing on 
the frame, who place them carefully side by side 
on the strips across the frame. Tr a course 
another is laid length- 


with the last, and so on, until the ws stand 
above the top of the pins. In placing the willows, 
the bushy tops are laid so as to project 3 or 4 feet 
outside of the frame. The men then bore holes in 
other strips forty feet long, place them across the 
mattress, and insert pins into the holes, pressing 
down the cross strips with levers. 

Wedges and nails are driven into the ends of the 
pins and the mattress is ready for launching. The 
mattress is easily off ways by a 
steam-tug, were tows it to its place . the 
jetty piling. barge loaded with rock is then 
eek aan ide the 
stones distributed evenly over it until it sinks to 
) mattress is generally 
forty or fifty feet wide, aecording to the depth of 


four feet and | 


mattress and the! Pa 
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the water. The courses placed above it become 
narrower and narrower until they reach the sur- 
‘face of the water, where the average width is 
| twenty-five feet. The last mattress is either built 
|in place on the jetty at low tide, or built on the 
| ways and pulled into place at high tide by a steam 
| pile-driver, or built on tilting ways which rest on 
|a barge from which the mattress is launched upon 
a jetty. When the mattresses are sunk at flood 
_Tiver all the interstices fill very rapidly with sed- 
| iment, which serves not only to hold it more se- 
curely in place, but makes it much more impervi- 
ous to water. 

When the jetties were nearly constructed it was 
decided to build temporary spurs or wing dams, at 
right angles to the jetties, extending into the 
channel about 150 feet. 

These wing dams narrowed the channel from 
1,000 to 700 feet. 

The objects in constructing these wing dams 
were : First, to locate deep-water channel mid- 
way between the jetties; second, to hasten the 
channel development; third, to induce a deposit 
| of sediment and an incipient bank formation along 
{the channel side of the jetties. These wing dams 
about 600 feet aa They were 
built by driving a row of piles from the jetty line 
and resting the mattress against them, placing it 
| on its edge. 

The materials used in all works, or on hand at 


were 





r| Port Eads, are, in round numbers, as follows: Wil- 


| lows,592,000 cubic yards; stone,100,000 cubic yards; 
gravel, 10,000 cubic yards; concrete in place, 4,300 
aaron or 9,000 tons; piling and lumber, 12,- 
| 000,000 feet-board measure. 
| The difficulty and expense in procuring these 
| materials will be appreciated by giving the places 
from which they were obtained, and their distance 
| from Port Eads. The willows were brought from 
/aminiature delta or extensive swamp, called the 
Jump,about 25 miles above the jetties,and from the 
banksof the river as far up as the mouth of the Red 
River, a distanceof 315 miles. The greater part of 
the stone came from Rose Clare, Indiana,on the Ohio 
River 1,320 miles distant, much of the remainder 
from Vicksburg, Miss., and some from all parts of 
the world, brought here as ballast in vessels and 
discharged either at Port Eads or at New Orleans. 
| The gravel came from an island in the Mississippi 
River, 260 miles above; the sand for the concrete 
from the Mississippi Sound, 100 miles away ; Say- 
lor’s Portland Cement from Pennsylvania via New 
York, by steamersand sailing vessels; the lumber 
from Pearl River, Miss., 130 miles; the vee 
logs for crib work from Appalachicola, Fla., 300 
miles to the eastward, and finally 11,000 cubic 
ards of dirt ballast was received in vessels from 
oreign ports and placed on the banks of Port Eads 
for raising them above the highest tides.—EZ. L. 
Corthell in Scribner's Monthly for November 
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THE SAN BLAS ROUTE. 


The intention of M. de Lesseps to visit the United 
States has given renewed interest to the interoce- 
anic ship canal question. M. de Lesseps, it is 
understood, is to be at Aspinwall a. 
He will make a suitable stay.on the Isthmus, and 
then if he finds the Panama route practical and 
desirable, he will sail direct to New York on to 
confer with the — men of the New 
World about the can intention to come 
here has ‘caused some sensation among the en- 





gineers. . 

There have been several discussions in regard to 
the canal in the American G phical Society of 
this city, and there is scarcely an engineering 
journal in the country which dées not contain, 


week after week, papers by men prominent in the 
past history of this enterprise. 

It is interesting to note a single fact in relation 
to the discussion now going on. The valuable re- 
searches of the engineers of the United States 

| Navy and Army having demonstrated already the 
|entire impracticability of certain routes, senti- 
| meand appenes apw to Se ceyetalining in regard to 
the few now remaining in the field. The route 
| which is gaining the most ground in the favor 
| of engineers is that known as the San Bilas, 
which is the shortest of all ever pro i. 
It is for a canal on the sea level, without locks, 
and it is so short that it will allow 200 ships to 
be towed through in a single day, the — 
going through in ten or twelve hours’ time. The 
main drawback to this route is the length of 
the tunnel required. It may be eight miles long, 
and, th not hard to construct, may be costly. 
Some of the engineers claim that a tunnel is an ad- 
vantage. It renders the work of construction a 
simple problem, protects the canal from the tropi- 
cal rains and floods, and av: the expense of con- 
fining the canal within banks, which, in the 
nama region, will have to be built, in places, on 
very treacherous soil. Great interest is now mani- 
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reveal a mountain pass by means of which so long | . o. of Bodie, Cal. 
ee 


a tunnel might be avoided. 

About twenty years ago, when Mr. Kelley went 
to Europe and presented to Robert Stephenson, | 
Napoleon III. and other eminent men, the project 
of aship canal across the American isthmus, he | 
found Lesseps there urging the Suez Canal 
scheme. The two projects were presented to Euro- 
pean engineers at the same time. The Suez Canal 
scheme was preferred because it was the simpler | 
of the two. It woul! now seem that there is to be | 
a new comparison between the ideas of these same 
two men. The American stands now a better | 
chance of having his ideas thoroughly weighed and | 
considered. Bothadvocates already agree entirely 
in regard to acanal on the sea level, without locks, 
by the shortest route. They differ only as to the 
tunnel.—N. Y. Tribune. 
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LIVERPOOL ENGINEERING SOCIETY. 


The usual fortnightly meeting of this Society | 
was held at the Royal Institution, Colquitt street, | 
on Wednesday evening last, the 5th inst., Mr. M. 
E. Yeatman, M.A., President, in the chair, when a 
paper entitled ‘‘ Notes on Sewers and Sewage ” 
was read by Mr. E. H. Allies, member of the Asso- | 
ciation of Municipal and Sanitary Engineers and | 
Surveyors. The author dividei his subject into | 
four parts : 1st, Drainage Works, both ancient and | 
modern ; 2d, the sewer in relation to public health; 
3d, the form, construction and ventilation of sew- 
ers, and, 4th, the disposal of sewage. After glanc- | 
ing at the construction of sewers by the Romans, | 
and others, down to our own times, the author | 
went on to show how great an effect the sewer had | 
on public health, and how important it is that | 
work of this description should be properly de-| 
signed, carried out and kept in repair. He treated | 
at considerable length of the ventilation of sewers | 
and the various methods proposed from time to | 
time for effecting this object, adyocating the sys- | 
tem of open grid ventilators at frequent intervals, | 
and condemning the use of charcoal in Lever ven- 
tilators. In conclusion he treated of the disposal | 
of sewage, and showed how the difficulty of deal- | 
ing with this part of the question has increased of 
late years. The author does not believe in any of 
the chemical treatments of sewage being made to | 

yay at present, in proof of which he stated that at | 
east nineteen-twentieths of the sewage of Great | 
Britain is still thrown away. He advocated agri- 
cultural irrigation as the least expensive mode of | 
disposing of town sewage when there is no direct | 
outlet to the sea, and gave the area required for | 
this purpose per head of population. 
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The works give a fall of 175 


The Syracuse (N. Y.) Water Company, which since 
1872 has been supplying the city with water for public 
uses at the rate of $25,000 per year, has asked for an 
increase to $35,000, which the City Council thinks is 
too much, and has appointed a Commission to determine. 
The Water Company is building a new 60,000,000-gal- 
lon reservoir. About 4,000, gallons are supplied 
daily to private consumers. 


Mr. J. E. Robinson bas been making experiments 
with artesian wells, on Mystic water, at the Mystic 
Lake. He has driven nineteen wells on the shores of the 
lake, near thedam. Sixteen of them have been attached 
to steam-pumps, and have been in use about two weeks. 
They are now producing about 66,000 gallons per day. 
Mr. Robinson is endeavoring to make a contract with 
the city of Boston, claiming that 210 wells will furnish 
10,000,000 gallons daily. 


A thorough system of water supply in case of fire is 
now being completed in the Louvre, at Paris. 
a work was begunin 1876, but has been neglected 

or some years. Now, however, water-pipes have been 
carried along most of the galleries, with taps at regular 
intervals, and a complete apparatus of buckets, etc. The 


ees of water from a reservoir at the top of the | 
uilding is said to be great enough to allow of a com- | 
plete inundation of any of the galleries in a few seconds. 


The National Water-Works, 


authorities of the City of Kansas to introduce their sys- 
tem of water-works in that city, and that $56,000 was 
to be paid above the expenses. On the completion of the 


| work, two years later, the city refused to pay for the 


work, but afterward a compromise was made, the city 
agreeing to pay $92,500 in cash and $33,000 a year in 
semi-annual payments. A suit has been brought against 
the City of Kansas to recover $16,500 claimed to be due 
on the Ist of July last. 


St. Louis, Mo., loses nearly $2,000,000 by the recent 


decision in its suit with the gas company. This suit | 


was begun over two years ago, and by it the city 


hoped to wrest from the gas company not only all its | 


works and mains, but its earnings since 1872; the claim 


being that when the City Council extended the fran- | 


chise beyond that year it did so without any warrant 


| of law, and under the influence of immense bribes. A 


Circuit Judge decided in favor of the city. The Court 
of Appeals sustained the decision, and now the Su 
preme Court sets both decisions aside. The stock of the 


company, which on the morning of the 17th sold at | 


$98 per share, brought $350 per share in the afternoon, 
The costs of the suit, amounting to nearly $200,000. 
will be paid by the city. 


Ata meeting of the Sub-Committee on Water, having 
in charge the *‘ equalization of water rates,” held in Phi 
adelphia on the 18th, after hearing the arguments in 
favor of meters advanced by the manufacturers who 
were present, and the Chief Engineer of the Water De- 


| partmert, the following report, as adopted by the com- 


mittee, was offered: 


To the Chairman and members of the Committee on Water | 


Works: 

GENTLEMEN : Your sub-committee, appointed for the pur- 
pose of making a propeg adjustment of water rates, so that 
the interest of the city and consumer shall be equally pro- 
tected, beg leave to submit the following report: “ After a 


| very care ul consideration, we find that the only equitable 


manner for adjusting the rates to be cha 


ed for the use of 
water suppli 


A. O. Granger & Co. have a contract to put up 4 | The adoption of a meter system of charges will stop the un- 


Lowe Gas Apparatus for the Bethlehem (Pa.) Gas Co. 


necessary waste of water and increase the revenues of the 
city. We therefore recommend the adoption of a meter 


The Missouri Supreme Court has decided against the | system, ani would suggest that meters be placed upon 


city of St. Louisin the great suit againsi the St. Louis | Premises using water as soon as possible. 


Gas Company. 
By reason of quarrels between competing gas com-| 
poales in Wa , Conn., the people of that city are | 


enjoying the unwonted luxury of cheap gas. 


In the twenty-three years, since 1855, five insurance 


com have paid losses in New York City aggregat- | 
ing $50,230,550" or an average of $2,148,319 per year. | 


A plumber fell twenty-six feet in a house in Washing- | 

tom, cod ley Sv ten bours in an unconscious condition, | 

the owner of the house had to pay for it at the rate 
of 20 cents per hour. 


Twelve wells at Womelsdorf, Berks County, Pa., that 
had heretofore been never-failing sources ne 
ply, became dry on Saturday last. Twenty-three w 

are also dry in the little village of Lewisburg. 


The Citizens’ Gas-Light Company, of Newark, N. J., 

ee i reduce the price 
in Orange after the ist of January to $2.50 per thou- | 
t the price has been | 





It was stated this left the question of the style of 


| meter open. 


There is no subject of more immediate or general in- 
terest to every member of any community than that of 
fires, the liability to which is ever present in our houses 
and places of business, there not being an hour when the 

-earned savings of a life-time may not be swept out 

of existence by a besom of fire. In the main every 
son of in recognizes this condition, and 

es ordin ms against it; yet, events prove 
that the care is not directed at the rig it moment, nor 
bestowed at the right point. In European cities, con- 
flagrations, destroying millions of property and hun- 
dreds of lives, are not yet known—yet those ‘ cities 
are densely populated by people no more intell gent than 
are the populace of our cities. The exemption from such 
= calamities there must be attributed more to the 
abitual ‘‘ounce of prevention,” than the “pound of 
cure.” They economize by investing in the potent 
ounce, whereas we, far more careless of our easily and 
rapidly attained wealth, expend it on the of 
remedy—we build a , rapidly, but *‘ for a day,” 
rather than “ for all time.” a consequence, fires with 


usare numerous, scgregatin an amount annually that 
makes the sum a national caluntty. This is the penal 


| the wood. 


| cutter or planer, or it may be called both 


This im- | 


of New York, allege | 
thet in 1873 they entered into an arrangement with the | 


by the city should be established by meters. | 
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Through the shank, just above where the 
thread commences, is a slot, into which is fastened the 
This extends 
out a sufficient distance from the shank to make a hole 
of the size required, and on the extreme end is a lance 
extending downward about a sixth of an inch, while the 
remainder is more like the knife of a planer. As the 
shank turns the lance cuts the fibre at the circumference 
of the whole, just its length in advance of the planer, 


while the nife, which, though moving with 
the lance, follows one turn behind in its work, 
lifts off the chips, which are ten imches across 
and one-sixth of an inch thick. This auger is 


guided by a wrought-iron spider or frame fastened to 
the platform through which the shank works. Before 
boring the hole, a hole is bored with a common auger a 
little smaller than the thread on the lower part of the 
shank, in which this thread works, thus not only guiding 
and regulating the whole, but drawing the large auger 
in just so much at every turn. With this auger forty or 
more ten-inch holes were bored in that platform, and 
that by human power, and without material difficulty. 
It took only five men to work it, and with these the 
hole was bored through the four feet in two hours from 
the commencement, This includes the setting of the 
auger, etc., but the actual boring time, at Jeast in some 
instance, was one hour and twenty minutes. 


ciasnameilgiiiiaidlatinen 
STREETS, DRAINAGE, ETC. 

A Mr. Birkhead, of Liverpool, has patented a process 
to separate the water in sewers from the solid sewage 
and conduct it to small turbines, to be used in driving 
the machines required to produce the electric light. 


Atarecent meeting of the Boston Society of Arts, 
Assistant City Engineer Elliot C. Clarke delivered an 
| interesting address on the new sewerage system. Mr. 
| Clarke stated that the cost of the work, unless the 
| prices of materials and labor advanced too rapidiy, 
will be $3,713,000. There will be fourteen miles of 
| Sewers, in the construction of which, and the reser 
| voirs, will have been employed 18,000,000 feet. of lum 
| ber, 60,000,000 cubic yards of stone masonry and 40,- 
000,000 brick. There will also have been from 600,000 
| to 700,000 cubic feet of excavation and from 400,000 
to 500,000 cubic feet of filling. The pumping-engines 
| have been contracted for, and the first is expected to be 
ready for work by January, 1881. The second will not 
be finished for two years yet. It is probable that, even 
| then, the engines will be in position before the tunnel is 
| complete, and Mr. Clarke thinks it not improbable that 
the sewege may temporarily be pumped into the harbor 
| from Old Harbor Point. 
sicaninsigiplabaieniti 


BRIDGES. 
A new highway bridge is to be built at Miamiville, 
| Clermont County, Ohio. The Commissioners were to 
, consult about the matter on Thursday, at Loveland. 


Three spans of 106 feet each of the bridge over the 
Illinois River at Meredosia, on the Wabash R. R., were 
blown into the river during a wind-storm, on the night 
of the 11th inst. 


} 


| The new railroad bridge over the Missouri River at 

| Plattsmouth, Neb., which connects the Chicago, Bur- 
lington & Quincy with the Burlington & Missouri River 
in Nebraska, has been completed, and trainsare running 
on it. 


The north or temporary span of the bridge across the 
| Kansas River at Lawrence, was carried away on the 


| 12th. The river rose four feet in two hours, carrying 
|an immense amount of flood-wood against the trestle, 
| which forced it out. 


In place of the iron bridge over the Naugatuck River, 

for the New Haven & Derby R. R., contracted for by a 
| Pennsylvania bridge company, but which, it appears, 
| for some reason, that company has declined to fulfill, a 
new contract has been made with Messrs. A. D. Briggs 
| & Co., of Springfield, Mass., to erect a Howe tress bridge 
| of two spans of 100 feet each. 
j 
| The Department of Public Works of New York City, 
| has just entered into a contract with Mr. John Beattie, 
| of Connecticut, to construct an iron bridge over the 
, Harlem River to be completed within six months, and 
| at such a height as not to interfere with navigation. It 
| will be commenced at Fifth avenue, near the south side 
| of 188th street, and will terminate at Mott Haven, on 
| the Morrisania side of the river. 

| The Boston (Mass.) Bridge Works are engaged in con- 
| structing a train-house roof and bridge for the Boston 
| & Lowell Railroad, in the rock cut at Lowell, Mass., 
| over which Chelmsford street is carried, the roof having 
| to be built strong enough to sustain the street, which is 
| carried on iron work above it. They are also en 

in constructing the iron roof of the new Dominion Cus- 
| tom House building at St. John’s, N. B.; a building 200 
| x 90 feet, with a massive central dome. The worksare 
| also busy on other contracts, involving turn-tables and 
| bridges for railroads, and much private work. 


from water-works, issuing bonds or con we for lack of thoroughness in the art of co See 

for the building of works, was dissolved this week, ing bolbdinga —Pireatga’s Joureal. | RAILROADS. 

wherenges 5 See wes filed and 9 second ten- repairs being made Pettaconsett Pum | The Wabash Railway Company has purchased the 

7“ bate Mean aati sfunicipar |i, Station of the Pantene on L) Wa Wa | Peoria, Pekin & Jacksonville Railroad for $950,000. 
new gas company, oS necessitated the boring of holes ten inches in di-| ‘ ‘ 

Gaslight Company, bas been organized at New Haven, | meter through a platiorm of hard pine timbers four | the new Sauk Coutre & Brown's Valley. branch of the 

Conn, |The now gue to Re ey water gam, and the | toot thick, for wing purposes ‘be hind of auger, | Sr Poul, Mimscspalis & Macitoba Reilssaa 

new company claims that itcan be furnished 25 per | snd how to use it—that was the question; and it was | eee . 

cent. less than the gas now furnished the citizens; ‘one that the average a nufacturer couldn't solve,| The opening of the Cincinnati Southern Railroad 

the street now cost the city $35 per an- City En, neer Gray it, and with the assist- from Cincinnati to Chattanooga, Tenn., is expected to 

num, can be lighted for $20. anes of the Providsace Locomotive Works accsenpiiched | take place about the middie of January. 

Twenty bids were received by the Bodie (Cal.; Water | his object. The tool consists of a shaft or shank, the) The N. ¥., N. H. & H. R. R. Co. is having 100 
Company, for @ reservoir to bolt 180,000 gal- lower end of which is one and a half’ inches in diame- | ¢our- wheeled and 100 eight wheeled freight cars built 
lons, to be on the 4th of December. com- | ter, and basa trend cut in & The upper pert is 4¢ Hartford, Conn., to accommodate its increasing 
tract was let to J. M. Watson and J. M. Anderson. The | some two inches in diameter. The whole is about 4)... 
contract for 4,009 feet of pipe, 2 hose carts, and 1,000 \four feet im length, and there is an extensio | 
feet of carbolized hose, was awarded to Gillson, Barber shank to give more length as the shank disappears 1 The contracting firm of Frazer & Grant, interested 
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in Section B, Canadian Pacific Railway, have added to | 
their firm Mr. Joseph Whitehead, who brings new capi- 
tal with him. 


Orrawa, Ont., Nov. 20.—Sir C. Tupper is expected 
to return from Halifax to-morrow, when the letting of 
the British Columbia Railroad contract will be pro 
ceeded with. Twenty-three tenders for work are said 
to have been received. 

W. W. Rich, Chief Engineer of the Minneapolis & | 
St. Louis Railroad, was tast week at Taylor’s Falls, | 


ENGINEERING NEWS. 


A recent account of civil engineering says that asa 
distinct profession it first arose in Holland where dyke 
and canal making created it. 


Amherst College has just received a gift of $55,000 
from Chester W. Chapin, of Springfield, Mass., and 
$50,000 from the Stone estate, Malden, Mass. 


Messrs. Moses Pond & Co. have contracted for $3,625 
to furnish and set up the metal work of the ventilating 
apparatus of the new school buildings in Boston. 


After five hundred years of constant work the great 


Nov. 22, 1879. 


except live stock, shall be rated per one hundred pounds 
| instead of per car load. 


| Theo tions undertaken to connect the triangula 
| tion of ria with that of Spain have been crowned 
with complete success, the angles of a triangle, the sides 
of which, nearly 180 miles in length, extended across 
the Mediterranean, havi been correctly measured. 
The work was carried out by means of electric lights, 
four of which were employed, one at each angle of a 
See. The lamps employed were Serrin’s, the 
| electric current for each being generated by a Gramme 


Minn., to locate ground for elevator, —_, depot, etc., | and splendid Cologne Cathedral is about completed. The | machine worked by a small steam engine of four or five 


for his company, and to locate the line 
to White Bear Lake. Contracts for grading are to be | 
let at once. | 


The New York & New England Railroad Company 
has awarded the contract for the completion of its road 
from Waterbury to Brewsters to Messrs. Smith & Rip- 
ley, of New York. The contract is for the completion 
of the road ready for operation, and embraces the fur- 
nishing of all material except ties and steel rails. 


At a meeting of the directors of the Manhattan Ele- 
vated Railroad Company, held on Monday, the 17th, the 
following officers were elected: Mr. Robert Harris, Gen- 
eral Manager of the New York, Lake Erie & Western 
Railroad, was elected President: Gen. C. F. Winslow, 
bresident of the Burlington, Cedar Rapids & Northern 
Railroad, First Vice-President and General Manager; N. 
Guilford, Second Vice-President; F. E. Worcester, Secre- 
tary; and John E. Body, Treasurer. 


The Port Huron & Chicago Railway, recently ac- 
quired by the Grand Trunk, has been re-christened the 
Northwestern & Grand Trunk Railway. Repairing 
work is rapidly going on along the line, with the pur- 
pose of having the through route to Chicago in first-class 
order. There still remains a gap of about 44 miles re- 
quiring complete construction, and when this is done the 
direct road across Michigan, from Port Huron to Chi- 
cago, will be 27 miles shorter than any other. 


The survey party of the “‘ A” Division of the Canada 
Pacific Railway, sent out last spring, has returned to 
Ottawa. The survey began at the terminus of the sub- | 
sidized portion of the Canada Central Railway at South- | 
east Bay, on Lake Nipissing, and was pursued for some | 
distance beyond the Smoky River, when the advent of 
wintry weather cut off further operations. The country 
traversed is described chiefly as a fine agricultural dis- 
trict, though rough and irregular for considerable dis- 
tances. 


According to President Garrett's fifty-third annual | 
report of the B. & O, R’y, the aggregate earnings of 
the main stem and all branches and devisions were $14,- | 
193,980.93; expenses, $7,691,595.79; net earnings, $6,- | 
502,384.64, showing an increase in the earnings, com- | 
yvared with 1878, of $428,700.44. The aggregate work- 
be expenses of the main stem, with all branches and 
divisions; were 34.18 per cent. of the whole gross 
revenues; being 2.26 per cent. less that the preceding 
year. 


The South Florida Railroad, of three-foot gauge, is 
projected to run frcm Sanford, in Orange County, south- 
west to Charlotte Harbor, Manitee County, Fla., a dis- 
tance of 150 miles. The first 20 miles of grading will be | 
let about Dec. 12. The country through which the line 
runs is flat and dry, is heavily timbered with yellow 
pine, soil is sandy and entirely free from stones; no cul- 
verts will be needed. Negro labor is $8 and rations, or, 
in all, about $15 per month. The President of the road 
is E. W. Henck, Esq., and the Chief Engineer is F. C. 
Tucker. The offices are at Longwood, Orange County, 
Fla. 


The following gentlemen were elected directors of the | 
new Texas Trunk Railway, from Dallas to Sabine Pass: 
Josiah G. Graves, of South Scituate, Mass.; Daniel R. 
Sortwell, Cambridge, Mass. ; George H. Ely, Cleveland, 
O.; John T. Ely, Cedar Rapids, Ia., and Maleomb Hen- 
derson, James B, Simpson, William L. Cabell, Joseph T. | 
Vanston, D. A. Robinson, of the different counties | 
through which the road will run. Josiah G. Graves was | 
elec President: William L. Cabell, Vice President; 
Malcomb Henderson, Treasurer; D. A. Robinson, Sec- 
retary. The capital stock is to be $5,000,000, of which 
about 5,000 shares were subscribed on the spot. The 
road will be 350 miles long. 


THROUGH THE BERGEN HiLuis.—The Pennsylvania 
Railroad Company has completed the first section of its 
new cut through Bergen Hill, in Jersey City. The last 
blast was fired on Sunday afternoon, the i6th. It re-| 
moved 600 cubic feet of rock and shook the houses in | 
the vicinity. The old cut has two curves—one beginning 
at the Point of Rocks and running to Magnolia avenue, 
the other continuing from Magnolia avenue to High 
street. These curves caused considerable delay and 
extra wear on the rolling stock, which thie new cut will 
obviate. It extends in an almost straight line from 
Marion to a point 200 feet east of Summit avenue. It 
is principally through trap rock. It is finished and 
rraded from the Point of Rocks to Magnolia avenue. 

Vhen finished it will be 3,200 feet in length, with an | 
average depth of fifteen feet. The entire work will re- 
quire the excavation of 100,000 cubic yards of trap 
rock, and 58,000 cubic yards of earth, and it will cost 
about $250,000, 


eee 


MISCELLANEOUS. 


There is talk about a large grain elevator to be built at 
the South Pass Jetties. 


It has been decided by the Municipality of Paris to 
deepen the river Seine at a cost of 36,000, francs. 


The Long Branch _ Pier is to be extendéd 200 feet | 
farther oceanward. Work was to commence this week. ' 


| for which iron ore is given in exchange. 


rom that point | cap-stones and gigantic crosses will be put in place soon. | horse-power. 


Attorney-General Devens has decided that Capt. Eads 


| is entitled to his pay for maintenance of channel at the | the q 


jetties. Itis not necessary that the days be consecu- 
tive. 


The American Humane Society of Chicago has of- 
fered $5,000 for the invention of a stock car capable of 
carrying live animals long distances without needless 
suffering. 


It is proposed to erect at Port Hope, Ont., a grain ele- 
vator capable of holding 100,000 bushels, at a cost of 
a the town and the Midland Railway sharing 
the outlay. 


Only three of the twelve sites proposed for the New 
York World’s Fair, of 1883, are recommended by the 
committee. No fina] decision upon the subject can be 
arrived at for some time to come. 


Messrs. Reynolds & Angel, who are now constructin 
the new water basin at Norristown, have been award 
the contract for the last thirty-five miles this side the 
ae terminus of the West Jersey & Atlantic Rail- 
road, 


A public meeting at Wardsville, Ont., has resulted in 
arequest tothe ‘own Council to advertise a grant of 
$2,000 for the construction of a dam across the River 
Thames, at that village and the maintenance of a manu- 
facturing establishment thereon. 


On Oct. 18, a $3,000,000 floating dock basin was 
opened at Bordeaux, France. It can accommodate 
eighty ships of the largest tonnage, and will give an 
enormous impetus to the port. The shipping of Bor- 
deaux has almost trebled since 1857, and its steamer 
tonnage exceeds 600,000 tons. 


The American Institute of Architects held its 
thirteenth annuai convention in‘? this city this week 
Nearly all the Chapters throughout the country were 


represented. The Treasirer*s report showed that the | 
Institute is in a flourishing condition. A number of | 


very valuable papers were read. 

Algeria’s leading import from America is petroleum, 
The aggregate 
quantity of this latter for six months is stated at 58,000 
tons: value, $160,000. Vegetable hair to the value of 
$25,000 was exported to New York from Algiers. The 
petroleum imported is valued at $60,000 during the 


| same period. 


The project to make a tunnel under the Mersey is be- 
coming inatured. The subway will commence at the 
junction of Taylor street and Cannon street, Birken- 
ead, and terminate at the Liverpool side between the 
George’s Baths and George’s Doc®, the outlet being in 


| James street. The estimated cost is £500,000, and the 


probable annual incomes £45,000. 


The annual report of the General Land Office shows 
that during the Sean year ending June 30 last, 9,333,- 
353 acres of public lands were disposed of, and 9,484,- 
996 acres were surveyed in addition to 734,591,236 
acres previously surveyed. The total number of acres 
of the public domain still unsurveyed is about one 
thousand and eighty-one millions. 


The Bell Telephone stock, par value $100 per share, is 
worth $1000 per share. One year ago it was hard to 
sell at $50. The capital is ,000. "The company prac- 
tically controls, and is the owner of the telephone pat- 
ents, and all companies that use them will have to pay 
royaity. The high price at which the stock sells is on 
the prospective value of these exclusive rights. 


The tirst through tow on the Erie Canal, from Buffalo 
to Rochester, by the Belgian steam-cable towing system, 
arrived at Rochester at 11 p. m. on Tuesday, the 18th, 
The tow consisted of five canal-boats, loaded with 1,200 
tons of grain, and the distance of ninety-six miles was 
completed in thirty-nine hours, which isa saving of 
twenty-three hours. The boatmen favor the system. 


The American Public Health Association held its sev- 
enth anuual session in Nashville, Tenn., this week. 
There was a iarge attendance of ee men in- 
terested in sanitary reform. Among the most impor- 
tant pavers read were one by Colonel rge P. Waring 
on the ** Drainage and Sewerage of Cities,” and one by 
Elliot C. Clarke on the ‘ City Scavengering of Bos- 
ton.” 


New Haven, Conn., estimates its expenditures for the 
coming year at $477,910, to be distributed as follows - 
Sundry account, which includes salaries of city officers, 
interest on bonds, water, * 3 ; Street De- 

vartment, $130,200 ; Police Department, $81,400; Fire 
Jepartment, $58,060; Health Department; $7,500; 
Harbor Department, $250. Some of these items will 
probably be cut down by the Finance Board before 
recommendation. 


The term ‘‘a car load” has come to be about as in- 


chalk.” Formerly a car load meant ten tons; now it The i 


definite as to quantity as the term “as big as a piece of | that they ‘pal be fi 
means anywhere from ten to sixteen tons, and has be- 


come useless and deceptive as even an indication of 


weight. The Southwestern Railway Association has 


therefore very properly agreed that hereafter all freight, 


Powerful reflectors were employed to 
| direct the rays of each lamp to the three other corners 
rilateral, from which the light, viewed 
| through a tel , appeared like a star of the second 
| magnitude. month of September each of 
| the angles were measured forty times. 


SUBMERGED PEAT Beps.—At the New York Academy 
| of Sciences, on Monday evening, the 17th inst., Pro- 
| fessor J. S. Newberry, the President, addressed asso- 
| ciate members on the subject of the coal mines of the 
| West, and Professor D. S. Martin read some notes upon 
| the ancient submerged peat beds along the coast of New 
| York and vicinity. He said that it had been noticeable 
| for years that there was a decided change of level 
| along the whole Atlantic coast, and there was a decided 
downward movement, or subsidence, along the North- 
|ern coast. As evidence of this movement he showed 
| different specimens of jet black-clay thrown up by the 
| sea, and found at different portions of the Long Island 
| and Jersey shores. Some of it was ligneous peat, and 
| more of it such as is found in salt marshes. On the 
| Staten Island shore, about one mile from Fort Wads- 
| worth, is a bed of peat a foot in thickness, covered by 
| beach sand, and barely visible at the lowest tide. This 
| has evidently been a salt meadow in some time. 
| Timber beds were to be found along the whole coast 
| from Nahant to Long Branch, arguing the gradual sub- 
sidence of the land in this region. 


Mr. George E. Waring, Jr., who is engaged as ‘‘ex- 
| pert and special agent” upon the collection and classifi- 
cation of the social statistics of the cities for the tenth 

census, has issued a circular setting forth the character 
| of various additional statistics which it is proposed to 
| incorporate for the first time with the usual enumeration 
| of the population, industries, and financial a 
of the principal cities of the country. The work as lai 
out is extremely comprehensive, but it is to be hoped 
that it will not be restricted and curtailed by lack of co- 
operation on the of the public. It is to be subject 
to whatever revision may be found n in the 
course of its prosecution, but no single subject is consid- 
ered irrelevant. The history of each city is es- 
| pecially sought in such particulars as: first set- 
tlement ; raphical position; topography; public 
works, including water-works, sewerage, works, 
etc. ; education and recreation, which include mat- 
ters of general interest ore public and pri- 
vate schools not contained in usual statistics; 
| first cost and oer expenses of public parks and 
| Squares; cost and date of construction and seating capa- 
| city of theatres and other places of amusement; ten 
|number, kind and influence of disreputable places of 
| resort, and what restrictionsare imposed on them by 
| the city government; public protection, including police 
and health regulations, food supply, markets, scav r- 
| ing, etc.; amount of public debt, amount and kind of 
| bonds, sinking funds, manner of levying and collecting 
| taxes and cost of the principal dapartentn of the public 
| Service; commerce, manufactures, rate of wages, em- 
ployments of children; and, in fine, everything which'a 
guide-book or cyclopedia of the largest ons 
| would admit, will be acceptable. When collected and 
| arranged, these statistics will be further illustrated with 
|maps, charts and tables. Mr. Waring’s address is 
Census Office, Department of the Interior, W: 


| Chas. F. Hoffman, Mining Engineer, has recently 
me yes a very important survey for the North and 
| South Lateral Branches of the SutroTunnel. His instruc- 
| tions were to ascertain the and distances from 
| a given point in the main Sutro Tunnel (about 19,300 
| feet from its mouth) to a point 100 feet west of the C. 
| & C. shaft, thence toa point 100 feet east of the Sierra 
| Nevada shaft, thence to a point 500 feet 
| Utah shaft: also from a point in the Julia 
| the Julia shaft, to a point 80 feet east 
| Yellow Jacket shaft, and thence to a 
| west of the new Overman shaft. He had to 
| tain the relative positions of all the shafts mentioned, 
| the surface, thence to transfer a line underground - 
ding to a given line on the surface, so as 
| able to turn off any required angle underground. 
| work being one of great magnitude and requiring 
| than ordinary accyracy. besides the country being 
only very rough, but obstructed by the buildings of 
Virginia City, he had to resort to trian and trav- 
| erse, one as a check upon the other. base line was 
| measured very carefully three times with a Chester- 
| man’s steel tape, — a tension of twelve pounds, the 
tape ang leveled each measurement with a 
‘hand level placed in its centre, the thermom 
;eter noted and all measurements reduced to a 
| Standard of 60 degrees Fahrenheit, — a co-efficient 
| for expansion of 0.006 foot per 100 for 
| ten degrees Fahrenheit in = temperature. 
the angles taken were repeated four to ten times, 
and the mean of these repetitions pted as 
angle. The station points on the 
| by steel drills, driven into 
| face, and afterward co’ 
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ment of the Iron City. A water famine stares them | and has held many prominent positions as such. He laid 


in the face, and they have not moved one minute | out the city of San Francisco, Cal., in 1849, and was 
too soon. There are legal obstacles to the enlarge- |? of the engineers on the levees under Gen. B. F. 
ment of facilities and of storage; and they must Butler at New Orleans. He was born Oct. 21, 1819. He 
act, and have acted, upon the ground of self-pre- was buried at Natick, Mass., with Masonic honors. 


servation, which is declared to be “ the first law 
of nature.” 


Mr. Richard Bernard Lewis, a well-known eng-- 


neer, died at his residence in Quincy, Ill, Nov. 2, 


But they will meet obstacles in the selection of 4 theage of 51. He entered the service of the 


meters, and may make the same error that New 


‘ after submitting tien oi more than thirty years to| York committed when it ordered 10,000 mouse | 


an annually increasing waste of water, and threut- 


traps at $70 each, to adorn the shedsof its pipe 


ening periodically and regularly, to do something | ¥#"4, and “waste their sweetness on the desert 
desperate, some few cities have taken one step | *'-” 


forward, looking to a remedy. The Board of Pub- 


Men who have goods of any description will try 


lic Improvement of St. Louis, with an enlighten- | to sell them tothe best advantage. Their mer- 


ment that speaks their wisdom, has proposed | 
to the City Council the draft of a bill intended to | 


chandise forms their stock in trade, and the more 
jndifferent the goods, the more necessary it is to 


correct the difficulty, though we fear of its ever | ©*tol their excellence. There is as much shoddy 


becoming a law, and have good reasons for our 


in mechanical contrivances as there is in soldiers 


fear. The mighty Mississippi runs by the people’s | °@P5 2nd broad cloth; and lying is not confined to 
doors—the source of supply is inexhaustible, being | !@WYeTs’ offices. 


drawn from that great and never-failing river— | 


and hence, water-takers erroneously consider the | 5t- Louis under this law. 





Hence, we have said already that we feared for 
There will be enough 


supply equal to the source, when it is not, as the | ™e? ready to sell the best meters in the world—in- 


Board shows most plainly. 

Powerful engines are kept at work day and 
night to force the water some three miles, all up 
hill, to the reservoir. The utmost capacity of the 
pumps that furnish the supply is but 33,000,000 
gallons in 24 hours, and they must not lose any 


time to do that. The capacity of the reservoir is) 
but 60,000,000 gallons. The consumption now is | 


on a daily average of 25,000,000, with a minimum 
of 22,000,000 and a maximum of 33,000,000; though 
this has only been reached once—on the 6th of 
January last—yet for nine days during that same 
month the daily average was 31,500,000 gallons, 
or more than half the capacity of the reservoir, 
and all the pumping capacity. 

The expectations of the Board for next year are 
an average of 26,500,000, with a maximum of 35,- 
000,000, or 2,000,000 more than can be pumped or 
supplied in twenty-four hours. 

In view of these facts the Board proposes the 
enactment of a law that shall 

First—Leave the present waterrates unchanged, 
only restricting the consumption of water to a de- 
finite, though most liberal amount. 

Second—Empowering the Water Commissioner, 
when he believes there is willful waste, to intro- 
duce a meter. 

Third—lIf a greater amount than the allotted 
number of gallons is used, the Collector is to exact 
payment for the surplus, before granting a new 
license. ; 

The allowance to each taker is 30 cubic feet, 
equal to 225 gallons. There are in St. Louis about 
19,000 or £0,000 water-takers. The title of the 
bill is “‘ Amordinance to secure an equal distribu- 
tion and to lessen the waste of water.” Why enact 
such an ordinance? Let us turn to the reasons 


ven. 
The cost of coal alone to supply the waste per 


day is $150, or $51,100 a year! The cause is placed 
to defective plumbing and waste. Experiments 
have been made by the Board which show that 
one single water-closet, or a faucet, left running, 
discharges from 20,000 to 50,000 gallons in 24 hours. 

One faucet in one year will require the consump- 
tion of coal amounting to $73, for which the owner 
pays but $5. When other expenses are considered, 
the actual cost is more than trebled. As the em- 


| struments that can measure the waters of Niagara 
| to a gill; and these will be offered with an eloquence 
that would start the iron mountain to its base. 
And committees of aldermen, all experts from 
other cities, will demonstrate to a fraction the ex- 
cellence of tilting meters, and other equally valua- 
ble contrivances. Of these the Council must be- 
ware; and yet St. Louis will do nobly—justly, 
when it enacts the proposed ordinance. 

As that city is composed of hills and hollows, 
it is in danger of destruction from conflagration 
unless it can have asupply for its elevated streets as 
well as for those depressed. 

It wastes more than half the supply. The peo- 
ple pay the cost. The plan proposed will make 
the wasters pay forthe waste. Those few cities 
where meters have been adopted, have all profited 
thereby, and the people do not now complain. So 
| it will be in St. Louis, If the Council have the 
| nerve to enforce the law, there will be no com-| 
plaint after the first year. The example of the 
few should be followed by every municipal corpo- 
| ration in the country. 

Folly should always be held responsible for in- 
|jury done. Every waster should pay for his 
| wanton neglect of the interests of others. There | 
|is no other way to stop the destruction of that | 
which is held in common and for the public ben- | 
|efit. If the meter system were adopted in New | 
York, we should hear no more about taxing the | 
people with additional millions for fresh and ex- | 
tended sources of supply. More still, the tax- 
payers who now groan under their annual assess- 
ments would soon have the amounts reduced, for 
the meter system would bring a steady revenue to 
the city. 
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PERSONAL. 


Charles Hermany, the well-known hydraulic 
engineer of Louisville, Ky., will assist in the new 
sanitary survey of Memphis. 

Mr. Thos. McKeown has been appointed chief 
engineer of the Mackinaw & Marquette, railroad. 


Pennsylvania in 1845 and remained there until 
1852, when he accepted the position of Chief Engi- 
neer of the Vicksburg & Meridian road. He has 
since been connected in his professional capacity 
witlt the Hoosac Tunnel, the Pennsylvania, Hunt- 
ington & Broad Top Company, the St. Louis, Van- 
dalia & Terre Haute, the Carthage branch of the 
Chicago, Burlington & Quincy, the Quincy, Alton 
& St. Louis, and the Atchison branch of the Han- 
nibal & St. Joseph, and the St. Louis bridge. 





WATER METERS. 


(Written for Enorneerine News. | 


BY LEWIS H. NASH, M.E. 


In a previous article the writer directed atten- 
tion to the mechanical difficulties which have to 
be encountered in the construction of a water 
meter, offered a few hints as to the best mode of 
overcoming them, and briefly stated a general 
principle by which the value of a device may be 
tested. 

In the present article he would draw attention 
to the application of these principles to well-known 
devices which operate upon the displacement 
principle. 

First, let us consider what may be called the IN- 
HERENT DEFECT OF A DEVICE. In studying any 
device it will be seen that, in order for it to succeed 
at all, certain contingencies arising from the natute 
of the design itself must be carefully guarded 
against. 

Though entirely free from the defects exist- 
ing in other designs, some devices may still pos 
sess their own peculiar defects. For instance, a 
piston meter must have some valve device. This 
is inherent in the -design, because, without it=the 
latter cannot work. 

The valve performs only a secondary part in.the 
office of measurement; it requires’ great care in 
making, and is liable to get ut of order; hence it 
should be considered a defect. 

The reciprocation of the pistons is another de- 
fective feature of this design, and special con- 
trivances are necessary to overcome the difficuls 
ties arising from this condition. 

On the other hand, piston meters are free frorm 
defeets to which many rotaries are subject. It 
does not follow, however, that because a device is 
defective it will be impossible to make the ma- 
chine measure correctly. 

Assume that two persons, having identically the 
| same conceptions, start to practically work them 
|out. The first, possessed of a thorough knowledge 
|of mechanical principles, may, by careful work- 
|manship and attention to details, so design and 
| construct his machine as to make it, in a measure, 
successful, even though the device itself be defect- 
ive. The other, from lack of such knowledge, 











His office will be at Marquette, Mich. 

Died at the residence of his father, D. F. Hitt, C. E., 
| in South Ottawa, Ill., on the 18th inst., in his thirtieth 
year, Houghton Harrison Hitt, Civil Engineer and 
Surveyor. 





may fail to produce anything of value. This has 
been the history of some of the rotary meters 
which to-day are meeting with a degree of success. 

The essential principle has been tried by many 
persons, who have constructed machines to em- 


ployment of detectives to enter premises indis-| yr J. V. Caddy, civil engineer of the Canadian body the idea; but, owing to imperfection of 
criminately would cause an increased city ex-| Pacific railway at Thunder Bay, was severely injured | design or workmanship, they have failed to give 


pense, and be irritating to consumers, the board lately by being thrown out ofa vehicle. He had two of | any satisfaction, until some person with the re-, 


wisely informs the Council that 


| his ribs broken, besides receiving other injuries. 


| quired knowledge and-experience has, by a peculiar 


“* The only detective worth anything against the RR. Powell is chief engineer of the Missour;| combination of the parts. by careful adjustment 
willful waste of water, is a meter, which is always | Pacific railroad. He has recently been examining and excellent workmanship succeeded in produc- 


on the ground, and which tellsa story that cannot the country between Ottawa and Salina, Kansas, in ing a working machine. 


be gainsaid.” 


view of building a branch of about 130 miles be- 


The daily waste in St. Lous is stated to be 14,000,- | tween those points. 


So much for the stern facts that are presented | of its oldest‘citigens, died at his residence Sunday even- | . RPS 
by the very intelligent Board of Public Improve-! ing, 23d inst. He was well known asa civil engineer | them as to reduce, as far as possible, their injuri- 


No amount of skill can perfect a faulty design 
beyond a certain point, for the essential defects of 


G. H. Stone, Eaq.,.0 native of Ashland, Mass., and one | the device cannot be eliminated. 


The most that-can be expected is to so modify 
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seeteiinis and sens Gnteaiie will have sh nennsiandeniidieaniiaat piston. If we at-| 
been so far perfected that no improvement can be tempt to cushion with the liquid itself, we en- 


made without a radical change in the design itself. danger the accuracy of the meter, by causing va- | 


Hence it is important that great judgment be used riation in the length of stroke. 
by a manufacturer in selecting a device upon crank to control the motion, we have introduced 
which he is to spend his time and money. | another part to wear out. 

Engineers and managers in charge of water-, Inthe opinion of the writer, the only proper 
works now demand such perfection in a meter that way to control the movement of the piston, is by | 
a design, to be successful, must be almost, if not the flow of the liquid itself, which is the method | 
absolutely, free from disturbing elements ; while | adopted in single piston meters. Again, our piston | 
at the same time they require its price to be placed | having reached the end of its stroke, the flow of 
at such a low figure as to place many good designs ‘the liquid must be changed in direction; and for | 
beyond the reach of competition. that instant the flow, if it to be continuous, must 

It needs almost a surgical operation to remove | find another passage. 
from the mind of an inventor an idea once con- 
ceived. It is the child of his brain, and becomes | the liquid: and this introduces another serious 
his pet. He conceives a love for it. Whatever be difficulty. It is impossible in this paper to discuss 
its faults, he hopes to overcome them. Others may | the various valve devices; their number and va- 
see that the design is not capable of accomplishing | riety speak louder than language of the attempts 
the result desired; but he himself is blind, and | in this direction, and show that inventors have 
cannot break away from his original conception. | long struggled with this problem. 

True it is that such tenacity of purpose will, if in-| Second. There are two ways by which a con- 
telligent, develop the design to its greatest perfec. | tinuous flow is secured ; first, by increasing the 
tion, but if the same energy be directed upon the | | number of the pistons, and, second, by almost in- | 
improvement of a faulty design, it becomes only a \§ | stantly reversing the valve. So long as the meter 
monument of folly. | is not forced, both methods will be found practi- 

The principle of reciprocating pistons is among | | cable. 
the oldest of designs, and, in the opinion of the| Piston meters usually possess ample power to 
writer, it has been developed to about the highest | drive them, and will work without close fitting, 
state of perfection of which it is capable. | unless the design of the meter is very clumsy. 

It is the one which would strike the mind as lit be desired to increase the sensitiveness of the 
being most likely to make a measuring machine, | meter, the resu!t may better be accomplished by re- 
and in perfecting it the greatest amount of time ducing the resistance to ‘the motion of the parts 


and money have been expended. Modifications of | than by a resort to tight fitting. Since there are | 


the principle may be found with one, two, three or | meters in the market which do depend upon the 

four pistons or plungers. making of a tight fit, it is proper to make a few 
The number of modifications of the valve-gearing | remarks upon the subject. 

is legion, Its pistons or plungers have been placed The question is asked : ‘‘ We make a tight fit in 

vertically, horizuntally, parallel, at right angles to |Our motors and pumps; why ‘can we not do it in 

each other, and in many other relations. Various | 4 meter, and by the same means? “ 

means have been adopted to control the length of | To which it is answered: First, tight-fitting is a 


stroke and movement of the piston—by abutting primary requisite in a pump or positive motor, and 


devices, by crank movements, and by: sudden | must be secured at all hazards. Second. a motor 
changes of the valve. Its pistons or plungers have |is always under a kind of supervision, and it is 
heen made of wood, of metal, and of various other | somebody’s business to keep it in order. This is 
substances. They have been made hollow so as to | not the case with a meter. The more water the 
float in the water. The valves have been actuated | meter will pass without registering, the better the 
by rocking arms carrying a weight, or by a spring; consumer likes it; he will never give notice of the 
by the action of the fluid itself, and in various other | meter being out of order so long as he gets his 
ways. One piston has been made to control the | water. Third, it is unnecessary, as a meter will 
valve of another. Attempts have been made to| work without being thus constructed. Fourth, 
pack the piston, or plunger, with hemp, leather, |A slight leak will not seriously injure a motor, 
‘ubber, or other materials. Many other things | while it may entirely destroy the accuracy of the 
have been tried, of which the public have never | meter upon small streams. Hence it is apparent 
heard; and it seems as if the ingenuity of man had | that if we make any attempt to fit tightly, we 
been taxed to the utmost to perfect this principle. | must carry the fitting throughout thé whole ma- 
Yet it has only one good feature—name- | chine—from piston to valve—and leave no passage 
ly, the total area of the piston is effective | anywhere for the fluid to pass. Thus, in addition | 
in driving, and there is no side pressure upon the | to the other liabilities to derangement which are | 
piston. But it is solely to this feature that the unavoidable, we have added another unnecessary | 


piston-meter owes its value as a measuring device; | one—the danger that, by some means, the perfect | 


for, whatever the clumsiness of design in the | joint will be at some point impaired. 


auxiliary parts, there is very sure to be power | The diaphragm meter is designed upon the sup- 
enough to drive them. 


Let us follow the action through one cycle. 
have a vision of a cylinder, bored perfectly true, | able substance could be obtained for the diaphragm, 
with a piston fitting accurately into it. The pis- it still possesses the defect of valve and gearing, 


ton starts from one end of the cylinder, the water besides a number of defects peculiar to itself. 
flowing in from behind and driving it ahead. This | 


to exactly the area of the piston multiplied by the | piston principle. Such meters have been in use in 
distance it traverses. But this cannot go on for- all the water departments throughout the country, | 
ever; our cylinder must have an efd, and so must | and every engineer knows exactly what they have | 
the stroke of the piston. At some point the piston | been doing. But the standard of the best meters | 
must stop, and, if we are to register the number of | is far higher than it was a few years ago; and it is 


its strokes, it must stop always in the same) | doubtful if piston meters can be made to do much | 


place. Here arises the first difficulty, and it is better in the future than they are doing at present. 
met with a series of devices to accomplish | | Hewaver, the tield is widely open for another class | 
the desired result. Since the piston must come to of meters. 

a dead stop, it must be brought to rest without in-|; In view of the difficulties of reciprocating | 
jury to the device. An abutting piece is, at best, | motions, inventors have struggled with that 
only an apology far a serious defect; and let it be | of a continuous motion, as, for instance, that of | 
made of whatsoever materia] we may, it will not | rotation. For illustration, let us again start with | 
do to let the piston strike it heavily. Consequently | our cylinder and piston, As before, let the piston 


If we introduce a! 


First. A valve is necessary to change the flow of | 


If | 


| position that it is necessary to prevent all possible 
We | leakage. But even if a perfectly flexible and dura- 


The writer has no desire to disparage what has 
is very beautiful so far, for the delivery amounts | been accomplished in perfecting the reciprocating | 
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-| begin it its nits the water ss Stee in behind and 
| driving it ahead. Now, instead of tne cylinder be- 
| ing straight, let it be bent into the form of anannu- 
lus, or ring. Then, if the motion of the piston he 
| continuous, it will finally arrive at the point from 

which it started, and be ready to begin another 

revolution. 

But we overlook the fact that the water must 
flow into a part of the cylinder that must be sepe- 
‘rated from the part whence the water issues, 
Hence, there must be at least two divisions of the 
cylinder—the piston forming one wall of separa- 

tion, and an abutment forming the other wall. 

| When the piston has passed around to an abut- 

ment, there must be some arrangement by which 
jit may be allowed to pass the spot. Thus, our 
simple conception of the piston becomes much com- 
plicated by auxiliary parts. We have introduced 
this conception not for any value of its own, but 
to illustrate a large class of rotary meters, and to 
show what is the office of the ‘‘ abutment” spoken 
of so frequently in patents relating to such meters. 
| Our example of such a class was illustrated and 
| described in a previous article. A drum rotates 
within a cylinder upon a spindle; projecting points 
or arms upon the side of the drum act 
pistons, causing it to rotate. An abutment 

| is formed either by a projection within the cylinder, 
or by placing the centre of the drum eccentric 
to the centre of the cylinder, and so making one 
side of the case to act as an abutment. This class 
of meters has never met with any success; their 
| defects are too serious for even the most exquisite 
workmanship to overcome. 

There is another class of meters in which two or 
more revolving pistons are employed ; and the use 
of an abutment is obviated by a combined 
action of the pistons. Such Cevices have been 
successfully used; as blowers, pumps, and even 
| fire-engines have been constructed upon this prin- 
|ciple. As an example, let us take one in which 
| two spur gears run together. The teeth of the 
gears, meshing together, form a joint between, 
while the case fitting upon the teeth prevents the 
flow of water around the outside. In this device 
the effective driving area is only equal to the radi- 
al section of one tooth, and therefore such a de- 
vice would be very faulty as a meter. A better 
form is that in which two revolving pistons are 
used. 


The two pistons are carefully hung upon bear- 
ings in such a way that they do not touch the 
case. They are connected with each other by 
gearing, so as to make the same number of revo- 
|lutions. As they revolve one piston overlaps the 
| other, and the effective driving area of the pistons 
is only equal to the amount of surface thus relieved 
from pressure. In oneof the best forms this area 
‘amounts to one radial action of the pistov, or 
half its total section; while the total area of the 
pistons is about three times this amount. One 
| side of a piston is thus always advancing against 
the pressure of. the liquid. 

It is essential in this device that the pistons re- 
volve upon a spindle of sufficient rigidity to keep 
them away from the case; for if they were to touch 
| it the accuracy of the meter would be destroyed. 

The National Meter Company, of New York, is 
now manufacturing a meter called the ‘‘Crown,” 
| which has none of the defects of rotary meters. 
| while at the same time it possesses the valuable 
feature of reciprocating piston meters, viz., the 
total area of piston is effective in driving. The 
| following illustration presents a view of the piston 
| in its cylinder. There is no spindle or bearing of 
any kind to keep in order; the piston simply rolls 
/around the inside of the cylinder. It is made of 
hard rubber and just floats in the water, being of 
about the same specific gravity. The piston of the 
half-inch meter weighs but five ounces; hence, the 
-Slightest motion of the liquid will move it. If in 
/a piston meter we hata free piston, without at- 
tachments, moving in a cylinder, it could not be 
more free to move than is the piston of this 


as 








| 
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meter to move within its cylinder. The only 
work to be done is to drive a train. of 
gearing connecting with the registering apparatus; 
and, since the total area of the piston is effective 
in driving, the power is ample. Let SS be the 
space in which the water is entering, and 7 J the 
space from which it cau escape. Then the line of 
pressure acts from A to B, causing the piston to 
roll over B until it strikes another bearing point, | 
and continues its rotation from point to point. The | 
piston is its own valve and the pressure of the 
liquid is so exactly balanced that there are no rub- 
bing surfaces. Actual experiment has proved this 
to be the fact; for when meters that have been in 
constant use are examined, it is found that the case 
is completely tarnished, as if there had been no | 
moving piston passing over it. 


In this design there | 
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have accumulated so many as forty material errors 


in our short report, it is due to him that judgment 
be suspended until an opportunity for comparison 
be afforded. At the same time we respectfully ask 
our readers to also ‘‘ suspend judgment” as to the 
‘forty misstatements.” —ED. ENGINEERING NEWS. } 
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Having received the cylinder casting from the 


{hands of the moulders, and after the head has 





are not a number of things which must be kept up | 
to a certain standard of perfection, the failure of | 
any one of which would destroy the accuracy of the | 
machine, but it is ready to do its work at all times. | 
It will pass anything ordinarily found in water | 
furnished to cities. The company believes that it | 
has the meter which will stand the greatest | 
amount of abuse of any in the market, and, at the 
same time, such abuse will not materially alter the 
registration of the meter. An experimental meter 
has been fitted up very loosely to see what the ef- | 
fect would be upon the registration, and it was 
found that the piston will run and measure cor- | 
rectly even when it is cut very much smaller than 

the cylinder, and that no amount of hacking will | 
prevent its movement which does not actually de- | 
stroy it. These meters, as ordinarily fitted up at 
the factory, will register upon a stream ;}, of an | 


been turned off, the first process is, usually, to 
plane over the bottom flange on which it rests, 
and this constitutes a datum surface from which 
the cylinder is bored. In boring a cylinder, the 
speed of tool employed varies somewhat with dif- 


| ferent kinds of iron, but generally amounts to 
| about 80 linear feet ase minute. 


At least two cuts 


are taken through the cylinder, the second beinga 


| light finishing cut, and the two ends are generally 


bored about 44 to! inch larger than the regular 
size for two reasons, one being that in case of wear, 
the cylinder can be re-bored without rendering its 


| covers useless, and the other as a matter of con- 
| venience in putting in the elastic metallic piston 
| now universally employed. 


Before a cylinder is removed from the table of a 


| boring machine, the faces of its flanges may be 


turned up by a revolving cutter on a slide, or else, 
in the case of small cylinders, this process may be 
done in an ordinary lathe, and outside the flanges 
turned at the same time parallel to the cylinder’s 
axis. The next thing to be done is to place the 
casting in a planing or shaping machine and finish 
the valve faces and valve-box flanges; then the 
gland is bored out for the slide-valve spindle, and 
any stud or bolt holes drilled and tapped that may 
be required. 

In the ordinary operations of the machine shop, 
as boring, turning, planing and the like, required 


to finish the several parts of a steam engine, | 


much more can be accomplished in the same time, 
than is usuaHy done. if the workmen are skillful 
and the machines are well designed for the work 


| to be performed, are of sufficient strength and in 


complete adjustment, and particularly, the cutting 
tools should have the proper temper, form and 
width of cut. Oncast iron, in most cases, two 
cuts will answer; the roughing cut should be deep, 
narrow, and made with a thin tool at compara- 
tively slow speed; the finishing cut should be 


| shallow, broad and made with a wide tool at quicker 
| speed. 


A special boring and facing machine or lathe, | 


_2Qo* 
OO 4 


according to the distribution depending upen the 
action of a slide valve. The ports, d, J, lead from 
either end of the cylinder to a face called the valve 
seat or face, and between their orifices a third 
wider port is situated, which leads away to the at- 
momnene or to a condenser. The ordinary short 
D slide valve is the simplest of all methods em- 
ployed practically to distribute steam in cylinders, 
and amid the endless modifications to which in- 
genuity has subjected this valve, its general princ’- 
ples remain unchanged. 

The area of steam passages should be sufficient 
to let all steam pass without serious loss of pressure. 
A certain amount of pressure must of necessity be 


steam is in no way exempt from this universal law. 
There is also an amount of steam wasted in filling 
these passages at every stroke, so that it is impor 
tant not to enlarge them too much. 

Naturally enough the area of passages is directly 
related to the quantity of steam which has to go 
through them; and this brings us to consider it as 
a proportion to the area of the cylinder. But the 
piston velocity has also an interest in the question, 
for if the velocity of piston be increased, it is self 
evident that larger passages must exist if loss of 
pressure must not follow. No mere theoretical 
calculations can give correct information on this 
matter, and the only real data are obtained from 2 
knowledge of steam pressures in a cylinder at dit- 
ferent velocities of piston. 

Many such results are known, and they resolve 
themselves into a simple general rule of easy ap- 
plication. 

Given only the velocity of piston in feet per sec- 
ond— © 

The area of port 

Area of cylinder 


Velocity of piston in feet per second 
100 

Having obtained this fraction, it only remains to 

know the area of a cylinder,tod is cover at once the 

corresponding area of its steam port. 

The steam passages should be large enough not 
to sensibly obstruct the flow of steam through 
them. By transposition, the above formula be- 
comes— 


100 x area of port = piston velocity in feet per second 


of cylinder 
which fixes the size of the ports with reference to 
a velocity of steam through them not greater than 
100 feet per second. 

Thorough and authoritative experiments show 
that the effect of resistance in the pipes upon the 
flow of steam is unappreciable, when the sectional 
area of the pipe is, for very dry steam, not less 
than one-thirteenth, and for steam ordinarily free 
from moisture, not less than one-tenth of the area 
of the cylinder, if the piston speed does not exceed 
600 feet per minute; whence, assuming that the 
density of the steam is the same in the passages 
and the cylinder, or in other words, the engine is 


~ area 


working at full stroke, which is on the side of 


TABLE VI.* 








inch in diameter. |made by William Sellers & Co., of Philadelphia, | —— ‘ 
—— Pa., and particularly designed for use in finishing | pe AvToMaTIC CUT-OFF 
CORRESPONDENCE. 'the steam cylinders of locomotives. It is also | Oue-cer. | at vee Gevmmmen. 


| adapted to this work. A cutter head, boring from 
| 10 to 22 inches in diameter, is carried by a 6-inch | 


THE INTEROCEANIC CANALS, 





| gig tog 18 te. 

., | Steel boring bar, driven at both ends at a speed of ~ Sia ia lo laa 

WaskINGTON, Nov. 24, 1879. | cutting tool, running up in the largest bore to 18 | Sto tate a | 7 3 

EDITOR ENGINEE RING NEws: i feet per minute; there are two face-plates and on | Caaracteristics oF Horizon- g = 3 Bi¢giss 

Ihave read in your number of the 22d inst.,) 00) an independent slide rest, with which the | TAL STEAM ENGINES. ie : 32 
f ‘“* Ameri Societ Civil | . . AS ,8 if 1 

te reve i chiens ee ve | two flanges may be faced and turned at one time: aC 2 24 ~aiiew pe 

S . Bo ‘ Y | the cylinder is fastened to the lathe-bed and is not | Rig. & $2 25) 2 

paper on Interoceanic Canals, read at the last meet- | 1oyed during the finishing. With this machine, a| 32 g4\78 84) 7%) 83 

ingot mak quately: : ‘ | cylinder of the largest size for freight or express | me me BS be Es! be 

* i“ ta fb eo =e, #§ 

To attempt a correction of the errors contained | passenger locomotives, can be bored, the flanges | 20 ol oS eM AE» ? 
therein would require a lengthy communication, | 5.04 and also counter-bored for piston clearance, | ao 22 3% SS 22) 3: 
as there are no less than forty material mis-state- | a 4 AR |e LR 


. ; ee |in 31g hours; the usual time required for similar 
ments embraced in that article, which, if left un- | 





. = Effective horse power.... ve SB 0 225 

work upon an ordinary boring lathe is from 9 to Work’g pressure.lbs. persq. in. 61 wwe vor 

corrected, would cause your-readers to form aM / 13 hours. In boring. most of the metal is removed | Revolutions.......-per minute 200, 125 | = 
erroneous idea of ‘the contents of my paper. I| by a deep roughing cut and a fine feed; at the same | Cylinder, bore.......... ——e aA oe 26 
beg ugh ad ee : i rt, area... .sq. inch 212 35 
ee 4 oe oo oe thro 8 ae | time, the sinking head is taken off and the flanges Exhaust port, area - inches 11 5 14 6 40 5 
le sour § am cae , mes - " turned up by the slide rests; two light finishing | Gemeaibeiee aien. ok inches 12:6:19.G128 33: . 
paper is pub ished in ’ _ e r ransactions © cuts with broad, square-nosed tools and 1 3-inch Piston speed. ...ft. per minute 520 375 525 52 520 
the American Society of Civil Engineers. feed are then made in the bore and finally the cyl- | Piston speed, consistent with | ee 
Respectfully yours, A. G. MENOCAL. |i ,der is counter-bored. When it is desirable to| ¢ /07™™l...ft. per minute 585 482 [624 397 (413 (306 


{Mr. Menocal’s paper was reported for us by a. ne : # 
, aa , p the flanges, while no other cuts are being | ~s Gorpiled froma table by Mr. R. H. Buel, “Appieton’ 
Pett — - _ - oe oe ann taken, the cylinder can be finished in less than 5) Cyclopedia of Applied Mechanics,” vol. 1. page 703. : 
there was no time after its transcription to com- — ~ 


1 . 
pare with the original. We have no possible inter- | “the 


est in misrepresenting any one of the Interoceanic XXX1P by 
Canal schemes, and if, as Mr, Menocal states, we steam from 


oO 


safety, if the pipes, ports and other passages are 
aes, and 


| proportioned so that the velocity of steam 
through them is not greater than 100 feet per sec 


are shown in fig. 1, Plate 
their function is to cones 
main supply into the cylinder i ' 
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ond, frictional resistances in the steam passages | spaces between them permit the unobstructed use | parts Baryta white, 3 parts linseed oil, the dry 

may be disregarded. of astrong wrench. The nuts should be of full | ™gredients ground, mixed, and then incorporated 
How far departure from this rule is prudent, in size, extra length and accurately finished to a true {wane # Ps — ” a ——— gy ta 

some degree will appear from an inspection of hexagonal shape; those which are to be frequently | water until pliable. and coated with red or white 

Table VI., giving areas of the pipes and taken off should be case-hardened. It is recom- | lead, which been mixed with the boiled linseed 

ports, also other leading characteristics, of six mended to substitute, wherever practicable, T- oil. aa : 

horizontal steam engines, ranging from 34 to 225 headed bolts for the ordinary stud bolts; they More a for high-pressure steam 


; b ituti ft coppe 
horse-power, and from 875 to 700 feet per minute, should fitsnugly the holes through the flange, with | Site fox tm Bagel cay tas the cecal inten af Gaver 


piston speed. They are of different popular one side of the head bearing closely against the or canvas and red-lead is quite sufficient for prac- 
styles, and were made by experienced and promi- cylinder or steam chest. tical —— with moderate steam pressures, and 
nent builders. For comparison, a piston speed, The joints of valve-box covers are ainetnigs™ never decays with fair use. 

which if substituted in the formula would give an | made of strong, brown paper and red-lead, or of Various sheet packings for use in steam joints. 
area of steam port the same as each engine has, is 

inserted at the bottom of the table. PLATE XXXII. 


In applying this rule it must be remembered 
that, like all general rules, it is not to be taken s 
without some judgment. It is based upon the | WATER OISCHARGE COCKS FROM CYLINDERS. 
idea of long crooked and narrow ports, and will | ‘ : 
give too large a passage if, as in some engines, the Seale. 1% Invhes to 7 Foot. 
ports are wide and short. 

The arguments in favor of ample width and area | bg. 7. Fig.2. 
of ports have thus been distinctly stated, byt, like 
everything else, the desire to save loss of steam ; 
through friction in these passages must not be al- | 
lowed to remain unconstrained by an important | 
consideration in the opposite direction. This con- 
sideration is found in the cooling influence of ex- | 
hanst steam, a large and wide subject that can 
only at the present moment be touched upon. At 
the pressure of the atmosphere, or below it, 
steam possesses a far lower temperature than 
when it enters a cylinder, and in 4ts passage Sy F 
out, considerable heat is abstracted from every part N ; “Lt 
of the metal with which it comes in contact. For Ne i 
this reason it is desirable to reduce any loss of such . : 

a nature, and the most apparent direction to be | 

taken is in the reduction of surfaces where steam 

can come into contact, and thus excessive areas of 

passages bringing with them increased surfaces 

are not to be recommended, - LUBRICATORS#FOR CYLINDERS. 

For this reason extremely narrow long ports held 
in favor by some engineers for the purpose of sav- 
ing the stroke of «a valve should heneeties, for as Seale. 3 Inchessto-1 Foat. 
the circle is a form which contains the largest area 
with least surface, so a wide port will have much 
smaller surface than a narrow one, though their ee Oe. Fig 6. 
areas may be exactly alike. Wider ports also are SRS 
more easily moulded, and they require a longer +e 
stroke for the slide valves, which is on the whole 
generally advantageous. No strict rule of propor- | 
tion can be laid down, but for ordinary engines, 
such as already illustrated, the proportion of ports 
adopted will be found generally suitable for | 
general use with small cylinders, but a greater 
proportionate length may be adopted with larger 
cylinders. 
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The length and direction, as well as the shape 
of the passages from the valves to the piston cham- 
ber, are to be considered. These passages, being 
practically a part of the working steam space, al- 
ternately emptied and then filled with live steam, 
which, after moving the piston, becomes exhaust 
steam, should be as short and as straight as possible; 
the longer and more crooked they are, the greater 
quantity of heat will they be the means of trans- 
ferring from the live steam to the exhaust and 
discharging into the condenser or the open air. 
This heat does no work, and therefore is wasted. 

The valve chest is closed by a cover, Plate L., 
fig. 1, and fastened down by bolts, the number of 
which varies considerably in the designs of dif- 
ferent engineers. The force to be resisted is calcu- 
lated in an easy manner, but a margin of eight or 
ten times the pressure a necessary, must be 
provided to resist it. Generally such bolts are from 
4 inches to 6 inches apart in small engines with thin 
covers, but where the thickness of flange increases, 
a corresponding increase in diameter of bolt occurs, 
and the distance between any two boltsis increased 
also. In arranging bolts for fixing valve orcylinder ._,. Si oe 
covers, or indeed for any other purpose connected eee The on _— where ee | are in market. Someare made up of india rubber 
with steam engines, it isalways cheaper and better ©#” be readily procured, is cheaper and preferable | (11, sulphur, whiting, oxides of lead, and fre- 
in every way, to have them so large as not to be e wsily © Many of the others. Not only does the material | - ntl a fnapiadladn to alter the consistency, 
twisted off by the rough hands into which they itself cost less, but the rapidity with which it may 4 ently , vy. 
fall. No bolt, in even che smallest workable steam > @pPlied is greater than other devices. For the (or add bulk to the compound. These are thorough- 
engine, should be less than 15 inch diameter as COPVenience of making joints, a lip or projection ly intermixed, to forma pasty mass, which is rolled 
the minimum, but for general use %-inch bolts for #8 frequently cast i the valve cover, and in- into sheets, sometimes on a canvas backing or 
fixing on valve-box covers on cylinder ends, are side atoand this lip, a piece of solid india-rubber | 5 thee teiliertedindh Beseutiiaiielicn si 
the least that ought to be used in small engines, ®bout ‘4 inch in diameter isstretched. Then, when | s : a fon 
and even they are sometimes destroyed for want in place, all the bolts are screwed up, and a = toheat. Different ingredients and treatment ma- 
of judgment in screwing up. fectly steam-tight joint is made. plan a terially change the product and affect its value for 
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well as strength of material being considered, it enough for such positions as valve-box covers, can | Posed of a vulcanizable india rubber mixture, to 
generally will be found cheaper and better to make hardly be recommended for more permanent uses, . which are added powderedasbestos, plumbago,soap- 
cylinder and steam chest bolts of steel; care should | ®SPecially where oil may come in contact with it, | steme, or like refractéry substances, making in 
be taken in locating them that the nuts are con- | and combine with, or destroy the india-rubber. ewvenea solid and elastic compound, which when 


| Joints are also made with a cement composed of ptt i the joint, first becomes pasty, and: then is 


Relative cost of finishing and length of wear, as sn eather taaenanae eee , Shoaat’ citable » steam packing. Other sheet packings are com- 


veniently accessible for removal, and that the! 6 parts, by weight, black-lead, 8 parts whiting, 8 
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hardened or vulcanized by the heat, after steam is 
let on. These packings generally, when slightly 
heated, laid together and pressed, will cohere ; 
hence,they are peculiarly adapted for use in joints 
where the surfaces are unfinished or rough, or are 
not parallel. : 

A good sheet packing is firm, strong and quite 
elastic; it must not only make the joint tight 
against the highest steam pressure it is subjected 
to, it also should not be disintegrated or burnt by 
the extreme heat, affected by the steam, oils and 
acids resulting from decomposed oils, brought into 
contact with it, or be otherwise materially changed 
during use. 

The best joints are made with thin packing; 
bolt holes through the sheet, should be cut scant, 
so that in screwing down the nuts, the material 
may be forced up into the spaces around the bolts; 
when it is mtended to subsequently part a joint, 
the packing and the surface it is to cover, should 
first be coated with pulverized chalk, plumbago or 
soap-stone ; with care, the packing may then be 
used several times. 

When cylinder covers have been turned and 
faced, they are usually bolted to the cylinder, and 
a steam-tight joint made, as above described. The 
better plan, however, is to grind the covers against 
the cylinder faces. This may be easily done, and 
although, perhaps, adding a trifle to the first cost 
of an engine, yet the subsequent saving in labor is 
very considerable. The process of grinding con- 
sists first in _—- the cylinder with its face 
horizontal, and coating the same with a fine solu- 
tion of Venetian red or red-lead ; then the cover is 
placed upon it, and wherever projections are 
found, a file or scraper may be used to remove 
them. Afterward very fine emery and oil are used 


for the purpose of = the faces together. The | 
ni 


cover is loaded and moved about with a temporary 
wooden handle, until, after repeated applications 
of emery and oil, the two surfaces are accurately 
ground together. When this iscompleted, a little 
oil or tallow spread over the surfaces completes an 
excellent joint, which surpasses all others for dur- 
ability and convenience. 

It is good practice not only to grind the joints 
between the cylinder and heads, but to make a 
similar mechanical fit, between the steam chest 
and covers, by carefully scraping the joint surfaces 
down to a true plane. In some engines, the valve 
rods glands are ground tight, to work without 
packing. With the facilities at command in well- 
equipped steam engine shops, the several joints 
about a steam cylinder, can be machine-finished 
so nearly perfect that but little hand work upon 
them will be subsequently required; under efticient 
superintendence, this method of fitting can be 
followed with but slightly increased cost, and it 
greatly adds to the permanent worth of an engine. 

If, however, water is permitted to lodge in a 


cylinder whenan engine is started, it is of so in- | 


compressible a nature that something must give 
way when a shock occurs, and even the best joints 
will fail in such a case; this failure, however, can- 
not properly be attributed to the joint, but to the 
fact that the ar ry eae a trifle, ee an 
opening, which once begun, soon grows larger. 
Soler to get rid of water in the cylinder, holes 
are bored at both ends, and usually provided with 
cocks, which may be opened at any time. These 
holes are placed right in the lowest 
der, as shown by fig. 1, Plate XXXII., so that the 
water lodging there, is driven out at once. When 
starting an engine, a considerable quantity of 
steam condenses through having to impart its heat 
to the cold metal, and during the process of work- 
ing, all that condenses in the pipes, or gets carried 
over mechanically mixed with steam from a boiler, 
not necessarily by priming, arrives in the cylinder; 
and to this must be added a further amount to com- 
pensate for losses by radiation, huwever well a 
cylinder may be felted. Further still, there is a 
condensation of the entering steam, particularly 
where high rates of toe pee are employed, and 


thus a regular supply of water comes into the cyl- | 
wate tobe 


‘inder, dis: of in some manner. 

Water brought mechanically over with steam 
from boilers, may be reduced in quantity by 
causing the steam to pass through a few irregular 
passages before entering the steam pipe, and these 
arran ts are called *‘ anti r 


rt of a cylin- | 
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steam, and not only does drier steam enter the 
cylinder, but actual economy results from the pro- 
cess. 

Of methods for disposal of water from the cylin- 
ders of horizontal engines, none 1s simpler than a 
plan adopted by some Continental engineers, 
namely, placing the regular exhaust valves under- 
neath, but this construction edds peculiar incon- 
veniences of its own, and as there are other 
methods for achieving a like result, it has little to 
recommend itself, ard has never been brought 
much into general use. 

Sometimes also, the common or valve at the 
side of a cylinder is placed so low down that its 
passages reach the bottom of the cylinder, and so 
carry off water in a ready and satisfactory man- 
ner. Evenin its usual central position, much 
water gets carried away by the slide valve, for 
the approaching piston raises up any that 
may lie at the cylinder end, and it flows down 
the passages. By this method, many ordinary 
slow-going engines get rid of excessive water, but 
it is better to provide a special arrangement for 
the purpose than trust to any such makeshift. 

The foregoing plans of getting rid of water in 
cylinders, apply especially to any large quantity 
which accumulates therein at starting; but the 
regular systematic condensation of water is dis- 
posed of to some extent by its being mechanically 
carried out by exhaust steam, as may frequently 
be seen in non-condensing engines, and by the 
boiling or evaporation which occurs, when pres- 
sure is released on the exhaust opening. 

For exaimpie, a cylinder full of steam at 60 lbs. 
per square inch absolute pressure, above zero, has 
a temperature of 292.7°, and any water contained 
in the cylinder, with the metallic walls of it, is at 
the same temperature. On opening the exhaust 
port of a non-condensing engine, the steam imme- 
diately expands into four times its volume and 
cools down to 212° or thereabout. The water 
lodging the cylinder, though parting perhaps with 
some of its heat to assist the expanding steam, 
immediately boils, and abstracts heat from its 
metallic reservoir, and passes away as steam. Thus 


no inconvenient practical result comes from any 


ordinary amount of water in cylinders as the 
engine regularly works, so far as damage to the 
machine itself is concerned, though special evils 
result from the loss of heat due to wet steam, and 
these will be considered in a special chapter devoted 
to that and kindred subjects. 

Other methods of getting rid of water from cyl- 
inders resolve themselves into arrangement of re- 
lief valves giving way under excessive pressure, 
and of these the simplest plan and most common 
is that of allowing a certain looseness in the slide- 
valve connection to its spindle, so that any exces- 
sive pressure forces it from its face and permits an 
escape of water back into the steam chest. 
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Mr. Adolph Sutro, the engineer, who recently 
saw his life-work successfully crowned in the open- 
ing of the Sutro Tunnel, has been recently telling 
the Bullion Club of New York something about 
this t but comparatively unknown enterprise. 
The Sutro Tunnel was designed to aid the working 


of the celebrated Comstock silver mine in Nevada. | 


This lode, which was the first silver mine discov- 
ered in the United States, has produced a sum 
amounting to $400,000,000. It was discovered in 
1857, and was developed by H. T. P. Comstock, 
a store-keeper. The mines lie among the 
Washoe Mountains, between Mount Davidson, 
which is a mass of syenite and a bed of 
sorphyry, further to the east trachyte being 
ound, At the greatest depth the vein is 


from 50 to 150 feet in width, and consists of solid | 


quartz interspersed with particles of ore. The 
vein hardly ever carries pockets or bonanzas, these 
deposits being found attached to the vein, but ex- 
tending eastward, some of them upward and 
|others downward through the greenstone or 
|porphyry. Onthis account ashaft might be sunk 
_and a drift westward made without any profitable 
result, and yet adrift made 100 feet lower might 
strike an enormously rich bonanza. The only way 
to find ore, then, was to run crosscuts all through 
the country just east of Mount Davidson, and 
|make further crosscuts from them. In working 
the lode a shaft had been sunk right over the 
|lode with only poor results. The next shaft 
| was sunk f r to the east, anda drift made 
_to the westward, and all the operations thereafter 
| were made in that manner. ts had béen sunk 
| which reached the west wall of the lode only at the 
|depth of 3,000 feet, and the new Overman shaft 


But in addition to these contrivances, it is well would not strike the west wall till a depth of 4,000 
to take the precaution of closing the boiler stop | feet had been obtained. One of the obstacles to 


valve, leaving it far enough open to drive the en- 
ine, and thus to wire-draw the steam a trifle. By 
t lowering of pressure which follows, some of. 


mining on the Comstock lode was due to the 


the water carried over becomes converted into 
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The hot water in the mines was another great diffi- 
culty. Mr. Sutro did not believe the water in the 
mines was heated by chemical decomposition. 
His theory was that the water descended from 
the crystalline rocks in the Sierra Nevada 
mountains through the cracks and fissures with 
such rapidity as to generate heat sufficient to 
convert it into steam at a depth of 10,000 feet. 
Mr. Sutro rejected the idea that the work 
in the Comstock mines must be stopped on 
account of their great heat. The miners could 
not endure the normal temperature, but they 
worked in particular spots, upon which a stream 
of compressed air or a cold blast was directed. Mr. 
Sutro conceived the idea of a tunnel underneath 
the mines, four miles long. It was commenced 
twelve years ago and is now in operation. By 
means of this tunnel the hot water is drawn off in- 
stead of being pumped to the surface, a distance of 
1,800 feet, at heavy expense. Cold air for ventila 
tion is introduced and the mined ores are brought 
out. Ice which used to cost $20 a ton is now in- 
troduced in the mines at $1 per ton, immense 
quantities being necessary to the comfort of the 
miners. The cost of the tunnel was about $3,800,- 
000, and the accumulated interest has run the 
whole expense up to $7.000,000. Mr. Sutro  esti- 


mates that profitable mining will now be carried 
on at the Comstock for one hundred years. A class 


of low grade ores can now be brought out which 
were formerly cast aside on account of the expense 
of raising to the surface. 
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CLUB OF PHILADELPHIA. 

At the meeting of the Club held November 15, 
1879, nineteen members were present 

Mr. Percival Roberts, Jr., read ** Notes Upon a 
Recent Decision of the U. S. Cireuit Court, in the 
suit of Atkins Bros. vs. Edgemoor tron Co., in this 
City.” 

The decision was in a suit brought to recover 

damages upon a lot of structural iron furnished by 
plaintiff to defendant, who refused to settle the 
original account by any amourt equal to expenses 
! incurred in rendering said material suitable for in- 
tended use. Judge McKennan’s charge to the jury 
cannot fail to be of great interest and importance, 
not only to engineers and manufacturers, but to all 
parties connected with transactions in constructive 
materials. It was the object of the paper not to 
critieise the rulings of the Court, but to make a 
few suggestions in regard to results arising from 
this decision, which will be cited in future, no 
doubt, as of much importance in legal disputes. 

In this case there was no written contract ; 
merely a verbal understanding and statement that 
the iron to be furnished was for special purposes. 

The judge, in his charge, said: 

“That, although there was no express agree- 
ment, still, under all the circumstances, there was 
an implied obligation on the part of the plaintiffs, 
to furnish such iron as was suitable to be used in 
these structures. * * * The law implies a war- 
rant that the iron furnished under contract sha!l 
be adapted in quality and otherwise to intended 
use; and that if, at any time afterward, it is ascer- 
tained, and is satisfactorily shown that the iron 
was not, of such quality as was fairly adaptable to 
the use for which it was intended, the warrant was 
broken, and defendants are entitled to damages.” 

The question naturally arises under such a rul- 
ing, When does a guarantee end? 

Who shall be the judge of the fitness of ma- 
terial ; what the criterion of its quality? It may 
be answered, The testimony of experts must be 
employed. But where are two experts who agree 
exactly as to the necessary qualifications for struc- 
tural material ? 

Mr. Roberts further urged the importance of fuii 
and practical specifications being prepared for all 
work, and being transmitted not only to the 
builder, but also to the manufacturer. The ques- 
tions brought out in this paper are also a strong 

roof of the urgent need, existing in this country, 
or thorough and systematic investigation of the 
strength of materials. This is work, the expense 
of which cannot be borne by individuals nor cor- 
porations—the government alone can bear so great 
_a burden, but a burden made light by the vast im- 
portance of consequent results. 

A note upon ‘“‘The Connecting Rod,” by Prof. 
William D. Marks, was read by the Secretary. 

Mr. Billin read some notes upon the ‘* Preserva- 
tion of Timber.” The opinions of many of our 
principal road-masters, in regard to the life of ties, 
seem to be very diverse. They, however, place 
the life of a white oak tie, cut when the sap is 
down, seasoned and laid in good gravel ballast, at 

' between seven and ten years. 

The majority of road-masters apparently live in 
blissful ignorance of the beneficial effects derived 

| from the use of preservatives; and it is undoubt- 


at 3,000 feet the cables in the shaft had to | edly on account of such ignorance that more de- 


that 
be made large enough to 


sustain their own weight. | cided steps have not been taken in this country to» 





390 ENGINEERING NEWS. . 29, 1879 





ward economizing our timber supply, and the cost 
of maintenance of way of our railroads, by in- 
creasing the life of timber used. 

Some few experiments have been made within 
the last ten years toward lengthening the life of 
ties by Burnettizing, etc. ; but the processes were 
applied in a very crude and imperfect way, and 
the partial failure of these experiments has done 
much toward preventing the introduction now of 
new and thorough processes. 

It is estimated that seven million acres of tim- 
ber are cut each year, in order to furnish ties for 
railroad use. These figures are not an exaggera- 
tion, and it isonly astonishing that their magni- 
tude has not, before the past year or two, attracted 
more attention to the subject and led to the 
adoption of some preservative process by our 
larger railroad companies. 

Instances were cited of English creosoted ties 
which had been in use for twenty and twenty-two 
years, and were in as good state of preservation as 
when put in the track. Creosoted piles, driven at 
Portsmouth, England, forty-two years ago, were 
stated to have been found as good above water- 
line as below, and to have outlived sixteen and 
seventeen sets of piles cut from the same timber 
and driven in the same work, but which were not 
creosoted. 

A further discussion of ‘‘ Myers’ Formula for 
Proportioning Culverts” was taken part in by 
Messrs. Hering, Darrach and Cleeman. This sub- 
ject has received much attention from several 
members of the Club ; but an understanding of it 
cannot be had untilthe papers and various discu$- 
sions relating to it are published in full in the pro- 
ceedings of the club. 

Mr. J. E. Codman made some remarks upon the 
** Butler Mine Fire Cut-off,” and read a letter from 
Mr. C. J. Conrad in regard to it. The portion of 
this work where the danger lay was in the tun- 
neled part, where it was feared that heating of the 
rock would carry destruction over the archway 
and communicate the fire to the seams in the 
workings of the Pennsylvania Coal Company ; and, 
once there, no power on earth could have 
prepevted it from working its way under the 
town of Pittston. All work at the fire was finished 
Sept. 30, and changes occurring since then 
have only served to confirm the announcement 
then made, that the cut-off was a complete suc- 
cess. There was no question about the success of 
any portion of the -vork except the tunnel. The | 
wall of this were built ‘‘dry.” from eighteen to} 
thirty-two feet thick, and eighteen feet high. The | 
wallon the fire-side was heated toa white heat 
through to the exposed face, but cooled-off ina 
few weeks. Finally, the great heat penetrated 
fifty feet of rock and earth, weakening and disinte- 
grating the mass, so that it crumbled and fell, 
filling the tunnel-space with broken reck ; but this 
did not occur until the fire had spent itself and the 
walls were all cool. CHARLES E. BILLIN, 

Corresponding Secretary. 
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So much has already been said in these pages | 
why a standard axle should be generally adopted, 
that nothing new can be said on that branch of the 
subject. Uniform axles are the first step toward 
uniform trucks. Make the journals all the same | 
size, and the journal-bearings will soon be made 
alike. The journal-boxes will also follow, and the 
truck frames can then be made of the same dimen- 
sions ; but the first step is to have the axles alike. 

The reasons for adopting the special dimensions 
of the Car-Builders’ standard are set forth very 
concisely in the minority or rather supplementary 
report to the Master Mechanics’ Association, which 
is reprinted here : 

‘It may be safely assumed that, twenty years ago, 
an axle with journals 3/4 in. in diameter and 6 in. long | 
was regarded as the best or very good proportions for 
eight-wheeled cars weighing about 17,500 lbs. and in- 
tended to carry 20,000 lbs. of load. The breaking 
weight of this or any other journal may be determined 
by the following rule: Multiply 3.1416 by 50,000, and 
the product by the cube of its radius, and then divide by 
twice its length. Calculated by this rule, the weight re- 
quired to break a journal of the above size would be 
56,127 lbs. The total weight of such a loaded car would 
be 37,500 Ibs., and the weight of the wheels and axles 
would be 5,000 Ibs., so that the wéight oh each journal 
would be a little over 4,000 Ibs., so that the breaking 
strength of this journal would be about fourteen times 
that of its load. This, as stated, was considered good 
practice 20 years ago. The bearing surface on such a 
journal, measured on the diameter, would be 34¢ x 6 = 
1915 square inches,-so that the journal carried a little 
over 200 Ibs. per square inch. 

** At present the practice is to build cars which weigh 
20,000 Ibs. and carry 30,000 Ibs. of load. Deducting 
5,500 for the weight of wheels and axles, and we would 
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have the total weight of 44,500 Ibs., or a little over break it, so that it has somewh 
5,560 Ibs, on each journal. If, then, we have the same | than the 3 x 6-in. journals had i bog Fou eaten or ae eee tee en ee 


margin of strength in the axles for the cars of the pres- | us see about the surface: In the old cars, as was shown, | which are now Builders’ stand- 
ent day that we had twenty years ago, the journals | there wasa 


carried, : Car- 
‘ ~ uare inch of surface to each 200 Ibs. of | ard journal israther too small than too and conse- 
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As this question has now been very definitely | 
decided, it is to be hoped that managers and super- 
intendents will see proper to introduce the stan- 
dard axle on their lines. Of course all that can 
be expected is that it will be used for all new and 
reconstructed tenders and cars. No one is so wild 
as to advocate throwing away all old axles and re- 
placing them with those of the new standard. . It | 
often happens, though, that there is a want of 
unanimity between the managers and subordinate 
officers. The superintendent of machinery or car- 
builder will secretly or openly be in favor of its 
adoption, but is unwilling to advocate its use 
because that throws the responsibility on him ; or 
it happens in some cases that for years past he has 

axles of proportions different from the stan- 
dard, and is now hardly willing to admit that his 
advice on this subject is not as good now as it may 
have been heretofore. He therefore clings to his 
eld practice, perhaps wishing at the same time 
that he was overruled by his superiors. In such, 
and in nearly all other cases, the simplest and 
most effective way to begin this much-needed re- 
form is for the General Manager or Superintendent 


to issue an order that hereafter all new and recon- | 


structed cars and tenders shall be built with stan- 
dard axles. If this were done, a very few vears 
would bring about uniformity where now there is 
so much and such annoying and expensive diver- 
sity.— Railroad Gazette. Oct. 18. 


THE HUDSON RIVER TUNNEL. 





On the 26th of May, 1873, the Hudson Tunnel 
Railroad Company was incorporated under the 
general railroad laws of the states of New York 
and New Jersey, with a capital stock of $10,000,- 
000. Its President was and is De Witt C. Haskin, 
of California. The intention was to tunnel the 
North River between New York and Jersey City 
for the purpose of establishing direct railroad com- 
munication between this city and the many great 
railways that have their termini in Jersey City, the 
Erie, Pennsylvania Central, Delaware, Lackawan- 
na & Western, Central of New Jersey and others. 
A year was spent in perfecting arrangements 
onl. in making extensive borings in the bottom 


of the river down to the depth to be occupied | 


by the tunnel. In November, 1874, a circular 
working shaft, thirty feet in diameter, was begun 
at the foot of Fifteenth street, Jersey City, about 


one-quarter of a mile north of the Erie Railroad | 


depot and Pavonia Ferry, and about the same dis- 
tance south of the yards of the Morris & Essex and 


in Jersey.City. The spot chosen for the shaft was 
100 feet from the water. After the shaft had been 
sunk twen 


feet in thickness, the further prosecution of the 


work was enjoined at the suit of the Delaware, | 


Lackawanna & Western Railroad Company. Since 
that time half a dozen or more suits have been 
brought by this company, the Jersey Shore Im- 
provement Company and the Riparian Commis- 
sioners of New Jersey. The tunnel] .company has 
been successful in these suits, and about the middle 
of September last work was resumed on the work- 


in 

4 map of the pro tunnel shows that it will 
pass through silt for 3,900 feet, thence through 
sand and silt to the New York shore. In the sand 


there is about 400 feet of rock to be tunnelled. | 
The bottom of the tunnel is to be from 58 to 102) 


feet below the surface of the river, and the top is 
to be no less than 15 feet below the bed of the river. 


feet, with perfected brick walls four | 


t, and has gone on since uninterruptedly. | by 


| oO 


ENGINEERING NEWS. 


bells or whistles, consuming their own steam and 
smoke or run with compressed air. 

All connecting railroads are to have an equal 
right to have their passengers and freight trans- 
ported through the tunnel. 

Work on the New York side will not be begun 
until next spring. Then all the men that can well 
work in the space will be employed night and day. 
The work on the New Jersey side of the tunnel 
proper will be begun just as soon as the air-com- 
pressing machinery is ready. There has been some 
delay, but it is now thought that it will be in place 
within two weeks. 
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IMPROVEMENT OF THE UPPER MISSOURI. 


BISMARCK, D. T., Nov. 13.—The Colonel Mac- 
Leod, which arrived yesterday, the last boat of the 
season, brought down the Stephens Engineer 
Corps, engaged under Maguire, of General Terry's 
staff, in improving the Upper Missouri. The amount 
of rock removed from the channel of the river at 
Burd’s Rapids was 250 cubic yards; Cabin Rapids, 

| 24; Magpie Rapids, 104; Lone Pin, 23; Chimney 

| Bend, one of the worst places, 306; Castle Bluff 

| Rapids, 415, besides about the same amount of 
blasted and broken rock. This makes up a three- 
foot channel from Cow Island to the head of 

| Dauphin’s Rapids. Another vear, with a good ap- 

| propriation, and Stephens will make the river easy 
of navigation to Benton the entire season. 
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| MR. FLEEMING JENKIN, the Professor of Engi- 
|neering in the University of Edinburgh, selected 
| as the subject of the opening lecture of the new 
| session of class the reclamation of 260,000 acres of 
| the ‘** Landes” in France. The works carried out 
| consisted chiefly of open water-courses, from 16 to 
120 feet wide, following the natural slope of the 
| plateau, with a fall of from 1 to 2 per 1,000. Of 
\these canals, 1,600 miles have been completed. 
| For about seventy-five miles along the coast of the 
|Gironde, where huge sandbanks protected the 
| country from the sea, the drainage is received by 
\a large collecting canal, about forty feet wide. 
| The works were completed in 1877, the cost having 
| been £355,000, while the money value of the com- 
| munal land reclaimed is estimated at about 3, 
millions, and of private property reclaimed 8 
| millions sterling, some additional expenditure, be- 
\lieved to be small, having been incurred in the 
| latter case by the proprietors themselves. The 
communes, by selling part of the land reclaimed, 
paid off the whole expense, and have already spent 


structing roads, digging wells, and other useful 
works. The fevers which formerly ravaged the 
country have disappeared, and the country may 
now be considered one of the most healthy in 
France. The new cultivation consists chiefly of 
pine woods, the roots of which bind sandy soil, and 
| which, on a sandy soil, were notoriously healthy. 
According to an official report, the district, from 
being one of the poorest, has now become one of 
| the richest and most prosperous parts of France. 
The lesson to be derived from the story is that, 
occasionally in undeveloped countries, the engi- 
neer might have an opportunity of creating wealth 
the most simple means, and might be the means 
bringing health to the population of a province. 
—The Architect. : 

Oe Dee we 


| GENERAL INTELLIGENCE. 
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The greatest depth of water in the river where the | mrs an» items of interest that may be furnished us. 


tunnel is to cross is a little over 60 feet. 
The tunnel walls will be constructed of the best | 
hard brick and cement, 3 feet in thickness, circular 


in form, 26 feet in width and 24 feet in height, | 


painted white in the inside and lighted with gas; 


| 
with a double-track railway, with heavy steel rails, | 


upon stone ballast 5 feet from the bottom. 
The entrance to the tunnel on the New Jersey | 


side of the river is to be from Jersey avenue, in | 


Fifteenth street; the work is to extend thence to | 
Hudson street and the river, about 3,400 feet; 
thence under the river, curving five degrees north- | 
ward, to the New York bulkhead line, at ur near | 
the foot of Morton street, about 5,400 feet; thence | 
curving slightly southward in New York, about 
3,000 feet, to a point to be selected by the city au-| 
thorities. 

The entire of the tunnel and approaches | 
will be about 12, feet (with the depot tracks to_ 
be added thereto), being about one mile under the. 
a and nearly three-fourths of a mile on each | 
si 


The company says that more than 400 trains of | 
cars could be through the tunnel every | 
twenty-four. hours. Freight trains would have 
transit at night, market trains in the early morn-| 


ing, all dra a | 


wn by powerful 
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GAS AND WATER. 


The new water-works at East Liverpool, O., are now 
in working order. 


The artesian well at the Paterson (N. J.) roliing mill 
has reached the depth of 1,000 feet. 


The Elizabeth (N. J.) Gas Company has reduced the 
price of gas to $2.50 per 1,000 feet. 


The office of Gas Meter Inspector and Lamp Superin- 
tendent of Baltimore pays a profit into the city treas- 
ury. 


The Napanee (Ont.) Gas Works, the original contract 
price for which was $23,000, recently changed owner- 
ship at $7,500. 


A company with $500,000 capital has been organized 
in New ven for the purpose of manufacturing the 
Holly steam heaters. 

Sixty artesian wells have been sunk at Saugerties, N. 
Y., by the Sheffield writing- r works. They are 
warranted to pump 500 gallons of water a minute. 

A. H. MeNeal & Co., who furnished the pine for the 
mains of the new gas 
secured judgment for $20, against the company. 

Houlton, Maine, is now sure of asystem of water- 
works. Twenty thousand dollars of the stock has al- 


if 


| £300,000 in building churches and schools, in con- | 
the Delaware, Lackawanna & Western railroads, | 


y, of Indianapolis, have | 


been and itis the intention to 
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A patent steam pump used at Cape Ann throws a 
stream as large as a flour barrel (’), and sucks up a ton 
coal as easily as sand. It will be used to excavate the 
sand and loose material from sunken ships and wrecks 


Newport, R. I., wishes to buy the water-works of 
that city from the present owner, George H. Norman, 
Esq., the well-known contractor. Mr. Norman declines 
to name a price, but is willing to submit the matter for 
arbitration. 


The Warren Foundry & Machine Company. of 
Phillipsburg, N. J., have recovered $3.324 in the United 
States District Court, at Boston, from Buttrick & 
Wheeler, Civil Engineers, of Worcester, for water-pipes 
furnished the defendants in the fall of 1877. 


Notice is given that it is intended to apply for a char 
ter of the Conyngham Water Company. The charter 
and object of the corporation to be rund being to sup 
ply the inhabitants of the village of Conyngham, 

azerne County, Pa., and vicinity, with water 
A. R. BRUNDAGE, Attorney for Petitioner 


A suit for $60,000 bas been commenced by John 
Develin against the Fulton Municipal Gas Company, of 
Brooklyn; James Jourdan, the Receiver of the Mutual 
Gas Light Company; Benedict, the mortgagee of the 
same company, and others, for damages arising from an 
alleged breach of contract. 


Messrs. Chess, Carling & Co., of Louisville, have pur 
chased the rights and franchises of the old Jeffersonville 
(Ind.) Gas Company for $30,000, and declare that they 
will compete with the Citizens’ Gas Company, which has 
just been awarded the contract to furnish the city coal 
oil gas at $1.40 per thousand and 21.90 to private con 
sumers. 


Land-owners near Lakes Mahopac and Kirk, in Put 
nam County, N. Y., claim nearly two millions of dol 
lars from this city, for damages on account of the sup 
ply drawn from these lakes by the Croton Water system 
Commissioners have been taking the most voluminous 
testimony, and will announce some of their decisions by 
the close of the present vear. 


The Holly Water-Works at Des Moines, la., were sub 
jected to a very successfu) test on the 17th inst., full 
particulars of which are given in a three-column arti 
cle in the State Journal of the 20th. In connection with 
this test the Journal states: ‘‘The tables published by 
Geo. A. Ellis (and for sale by ENGINEERING News), as 
determined by experiments made in the Springfield Fire 
Department by Chief Engineer A. P. lebere are now 
considered the most thorongh and trustworthy that have 
yet been published.” 


“Our white elephant,” as the Pittsburgh Commercial 
styles the new water-works of that city, “is again very 
sick.” A *‘ piston-head blown off and a cylinder-head 
cracked on the evening of the 22d is now the matter. 
Cause, defective iron; damage, $1,000, more or less, and 
two months’ time to repair. Engineer Atkinson 
not to blame. The Commercial says: ‘After an ex 
penditure of about six millions on our water-works, the 
city finds itself with an insufficient system, which bids 
fair to prove an utter failure. The latest developments 
are that the Butler street route for the mains, selected 
against the plainest warning, is unsuitable if not im 
| possible; the old water-works are so nearly on the verge 
of dissolution that they cannot supply water to the lower 
city: while last, but not least, an unexpected defect in 
one of the expensive monsters at Negley’s Run has re- 
sulted in a breakdown which will take months to 
repair. * * * Enough water is leaking out of the 
ay os reservoir to supply a small city. What security 
is there that it will not grow into an irremediable break 
before repairs are commenced on it next spring? In 
short, after spending a sum which should have provided 
two cities like Pittsburgh with a perfect system of water 
supply, what chance have we of getting enough water 
for the most necessary sanitary and household purposes / 
The answers to these questions at present cannot be very 
reassuring. If any business man should carry on his 

| enterprise as the water and street improvements of this 
city have been, he would long ago have had the manage- 
ment of bis property taken out of his hands by proceed- 
ings either under the lunatic or bankrupt laws.” 


Tae Waste or Croton.—The Commissioner of Pub- 
lic Works, Mr. Allan Campbell, in his last quarterly re- 
| port, again calls attention to the waste of Croton water 
in the city. It isa greater evil than people are aware 
of, and its consequence s are very grave. Our aqueduct 
was constructed so as to be equal to the legitimate de- 
mands of a city twice the size of New York, yet 
‘now it is urged that a large increase of the 
water supply is needed; and, to get it, the plan 
is to tap either the Bronx River or the Housa- 
tonic River at a heavy cost. Butevenif we had more 
water, so long as the present waste went on, the pres- 
sure necessary to satisfy all the demands of the people 
would still be lacking. As it is now, water can only be 
drawn in the upper stories of the majority of the houses 
of the city at early morning or late at night. During 
the day it won’t run. is not only causes incon- 
venience, but it also may produce injury to health by 
the drying up of the traps which, when filled with wa- 
ter, exclude the noxious sewer gases. Pour a new 
stream into the reservoirs and the evil would not be 
remedied. The new supply would only increase the 
| waste. More water would flow out of the faucets negli- 
| gently or wantonly left open, and the upper stories of 
| the houses would continue to get no water from their 
faucets. Fifteen gallons of water a day per head is what 
the hydraulic engineers call a legitimate use; but the 
i — won't get along with that, and the public health 
|} and the habits of these times undoubtedly require that 
| we should have more. But now we use from 85 to 90 
Hons a day per head, as Mr. Campbell has hitherto put 

, it; from 95 to 100 gallons, as others connected with the 
Croton Aqueduct say. Such an immoderate and profli 
gate use is something the reservoirs will not stand, no 
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matter how full they may be kept, and give us sufficient 
pressure to make our upper-story faucets run at all 
times. They will continue to be dry =“ at the hours 
when the great waste is not going on. e have nowa 
large enough supply of water to give 30 gallons a head 
daily with a sufficient average pressure to meet all re- 
quirements. But even if the use can be brought down 


to 45 or 50 gallons, a great point will be gained and the | 


convenience of the public will be served as it has not 
been for half a dozen years past, while the Croton Aque- 
duct will be ample for us until we get the new supply 
we must eventually have. 

Where does the great waste of water go on? In pri- 
vate houses, by the carelessness of servants in leaving the 
water running unceasingly, and by the pernicious habit 
of some people of letting faucets remain open all night 
in winter to prevent the freezing of the water-pipes. 
Last winter, according to Mr. Campbell's report, the 
waste in the latter way was so great that ‘‘ the city reser- | 
voirs were reduced to 10 or 12 feet below their proper | 
level,” and he repeats his suggestion that the - 
ture be asked to passa Jaw to remedy the evil. The 
water-pipes need not and will not freeze in the in- 
terior of houses if they are laid, not against the outer | 
walls, but against the partitions, where a competent and 
conscientious plumber will put them. To stop this waste, 
an instrument has been devised which enables the 
water inspector to determine where it is going on with- 
out entering the house—which is very desirable; for 
people object to any sort of domiciliary visitation. He 
applies his test at night outside the house, and is informed 
by it whether the water is running andto what extent. 
Last quarter the number of leaks and cases of willful 
waste detected in one way or another was 650. It is 
found by experience that of 200 houses, eight only are 
wasteful of water toa wanton extent ; and therefore be- 
cause of the negligence or profligacy of 4 per cent. of 
the number, 96 per cent. are put to serious inconveni- 
ence. Everybody, therefore, is conc2rned in stopping 
this outrageous wastefulness. As Mr. Campbell says, | 
‘all citizens are interested in this matter, and cannot or 
should not complain of a requirement which, at a trifi- 
ing cost, will confer a great benefit on themselves as 
well as upon the city at large.”—N. Y. Sun. 
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STREETS, DRAINAGE, ETC. 


The London (Ont.) Board of Aldermen is arranging | 
for a complete system of sewerage, and proposes cover- 
ing the cost by the issue of $45,000 in debentures. 


A reporter of the Montreal Star has been “‘ doing” 
the main sewers of that city ala Paris style, without 
the tramway end cars, and has given the history of his | 
trip in his paper of the 19th inst., to which our readers | 
are referred. The principal statistics which he gives are | 
that the total tenet of the city sewers is 83 miles, of | 
which 72 are of brick, six of wood, four of pipe | 
and one of stone. The Craig street sewer, cost- 
ting $259,000, and extending from Victoria Square 
to the junction with the Colborne avenue sew- | 
er, is 8,765 feet; the total fall is 7.85 feet, or| 
nearly one foot ina thousand. The fall in the Colborne 
avenue sewer, which extends from Logan’s farm, north | 
of Sherbrooke street, along Visitation street to Lafon- 


| 


taine street, to Colborne avenue, which it traverses to 
the river, is much ter than in the Craig street 
sewer. The greatest depth to which it sinks is under the 
hill near Sherbrooke street, where it is sixty-three feet 
from the surface of the ground. The work, which was 
executed under the superintendence of Sewer Inspector 
Lowe, is pronounced to be first-class and reflects great 
credit on City Surveyor Geo. D. Ansley and his assist- 
ants in the Sewerage Department. 


coe 


BRIDGES. 


Dallas Township, Ketcham County, Pa., isto have two | 
new county bridges. 


The old Lehigh bridge at Bethlehem, Pa., is a profita- | 
ble institution. It pays an annual dividend of t¢ per 
cent., although no toll is collected on Sundays and 
pedestrians go free at all times. 


Luzerne County, Pa., has been granted permission by 
the grand jury to expend $6,375 on ten highway 
bridges in that county, the location, etc., of which are 
given inthe Wilkesbarre Weekly Record and Times of 
the 22d instant. 


The new railroad bridge over the Missouri River at 
Plattsmouth, Neb., which connects the Chi , Bur- | 
lington & Quincy with the Burlington & Mi 
River in Nebraska, has been completed and trains are 
running on it. 





The Newport & Cincinnati Bridge Company will, at a 
an early day, entirely rebuild the approach, or trestle- ao des Chemins de Fer 
| the pro 
largely exceed the expectations of its | idea is that of acentral trunk 


work, at the Cincinnati end of the bridge. The earnings 
of this brid 
builders, and the revenue from its roadway and wagon 
and footway is steadily increasing. 


An open switch atthe eastend of the Sylvan Slough 
bridge on the Chicago, Rock Island & Pacific Railroad. 
near Rock Island, on the 22d instant, caused a locom 
tive to run off the track, and, colliding with the end of 
the span, forced it from the abutment into 4 chasm 20 
feet deep. Engine and five cars followed, and the cost 
is estimated at from $20,000 to $75,000. 


RAILROADS. 


Considerable activity in railroad building is being 
manifested in Spri id, Ohio. 

Rapid transit matters in Brooklyn are brought to a 
stand-still by recently-entered lawsuits. 


A company is organizing to build a railroad from Bel- 
laire to Marietta, Ohio. . P. Tallman and others of 
Bellaire are at the head. 


. 


O- 


| and tieing is to be made in thirty days. 


| derers, who have been notified, and who have until Dec. 


| are located there.——The Columbia 


| the Nashville, Chattanooga & St. Louis R. R. Co.— 


| French Public Works, has submitted 


Surveyors and laborers commenced work on Colonel 
| Horace Scott’s railroad contract from North Vernon, 
| Ind., north, on the 24th. 


| Another horse railroad is to be built in Brooklyn. It | 
| will be 8 miles long, and the company is called deo Pao 
ple’s Railroad Company. 


The Pennsylvania Railroad Company proposes to ex- 
—_ $2,000,000 in filling up Harsimus Cove, Jersey 
Jity, and building piers and elevatur thereon. 
Articles of have been filed by the Cin- | 
cinnati & New Richmond road, a narrow-gauge line to 
| be built from Cincinnati up the Ohio River to New Rich- 
| mond, Clermont County, distance 20 miles. 


Contracts for completing ‘The Big Sandy Line” of 
railroad from Mt. Sterling to Catlettsburg, Ky., will be 
let at once. Tunnel work will commence at once, and 
grading over the whole line in the spring. C. P. Hunt- | 


| 


j 


| Ingdon is at the head of its affairs. 


| 

Company for the building of 750 miles of the road west | 
from Fort Scott, at a cost of $20,000 a mile, making the | 
entire sum of the contract $15,000,000. e contract- | 
ors are to finish the road in two years. ; 
TUNNELING THE Rocky MounTAINS.—DENVER, Col. 
Nov. 25.—The Denver, South Park & Pacific Railroad 
Company let the contract to-day for the excavation of 


|a tunnel through the main range of the Rocky Moun- | 


tains at Alpine Pass, a third of a mile long and 11,000 / 
feet above the sea level. The entire work on the road, 
to the anthracite coal fields in Elk Mountains and the 

waters of Gunnison is to be completed by the Ist of | 
September next. The letting of the grading, bridging | 


The contracts for the British Columbia section of the | 
Pacific Railway have been awarded to the lowest ten- 


7, at four o’clock, to put up their money. The contracts 
have been awarded as follows: Seetion 1, from Emery’s | 
Bar to Boston Bar, Messrs. Duncan McDonald & Co 
for $2,727,300; section 2, from Boston Bar to L 
Messrs. Purcell, Ryan, Goodwin-and Smith, for $2573. 
640; section 3, from Lytton to Junction Flat, Messrs. | 
Duncan McDonald & Co., for $2,056,950; section 4, | 
from Junction Flat to Savonnas Ferry, T. andM. Kava_ 
nagh, of Ottawa, for $1,809,150, Total, $9,167,040. 


Evansville, Ind., has voted $100,000 aid to extend the | 
Owensboro & Nashville Railroad to that city, the road | 
to be completed in 15 months.——New Albany will take | 
$100,000 of the stock of the Air-Line Railroad when it | 
is completed, provided that the hops of the company 

liing Mills Com- | 
pany have bought for $15,000 the Covington, Flemings- 
urg & Pound Gap Railroad, Kentucky.—The Denver 
& Rio Grande Railroad Company has contracted for 
15,000 tons of steel rails, and is taking bids for 40 en- 
gines. 


"ey 


tton, 


President Cox, of the Newtown (Chester County, Pa.) the 


Railroad Comeenes says that the proposed 
pushed os at an early day. 

work will be let in a very few days. The bridges along 
the route are very few and light, but one being of any 
size, that of Cobb’s Creek, which will be forty oe 
A small one will ee Darby Creek. The r 
streams will all be c at head-waters, and require 
nothing more than culverts. The railroad will not stop 
at West Chester, but be immediately pushed on to 
Unionville, as there is no trade there of value not taken 
up by other roads. The crossing of Brandywine will be 
at the forks.—Press. 


The new Corning, Des Moines & St. Louis R. R. Co. 
has headquarters at Des Moines.——Contracts to extend 
the Kansas Central (N. G.) R. R. to Blue River are said 
to have been let.——Contracts are about to be awarded 


will 
The contracts for the 


| for extending the Duck River ruad (N. G.) from Peters- 


burg to Fayetteville, Ky., 13 miles, and for exte 
the McMinnville & Manchester road in the interest o' 


Col. Jas. Johnson, of Harlem, Mo., civil engineer, is 
agitating the revival of the Parkville & Grand 
River railroad, to run from on o., southerly 
to Kansas City. The Union Pacific R. R. Co. offers to 
build a branch from its main line at Fremont, Neb., to 
Sioux City, Ia., about 88 miles, if localities along the | 
line will aid. 


Minister of | 
f 600,000f. for the f ustsere ae | 
estimate 0: i . for expenses of prelim | 
| quiries into the Trans-Sahara Railway project. The 
publishes an account of 
——— whose leading | 
way carried southw: 
| into the interior in a dirertion not yet definieely settled, 
|and at the northern extremity branching out, as it is 
| expressed, ‘‘in all directions” toward the sea coast and | 
| the habitable districts. His s include the execution | 
|of at least three princi lines. The first of these 
| would naturally be an extension of the existing line 
|from Algiers to Affreville. would 
|by way of the Valley of Chelif to 
| thence strike northward away into the g 
desert. The second, or western oon would 
continuation of the line from Phili: 
on the coast, to Constantine. There is a projected 
per: rye | ee ee Constantine as far as 
iskra ; it will not a very long extension 
beyond this place to os ihe. sella oo. 0. Snellen 
the route first menti Finally, the third branch 
course, 
ed 


Tue Sanara RaItway.—M. de revetast, 


sals made by M. 
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would join, somewhere to the of 
| the rail between Algiers and Oran. 

| tion of this road is not so definitely fixed as 

| seems it is designed to trace it along the 

‘the Lake Shergui, and so up into the high mountain 


| is likely to be of little benefit to him 
friend. 


ppeville, | 


Nov. 29, 1879. 


teaus which intervene between it and the desert. The 
experiment of a trunk line thus united with minor 
branches conv: toward the common centre is al- 
ready quite iar to French railwa ——_ being 
the principle upon which the whole of system 
is constructed at home. In fact, the scheme adopted 
Algeria of coast lines parallel with the sea was from the 
first in direct contrast to the views which prevailed 
— the old réseaux of the mother country were 
planned. 


RIVERS AND HARBORS. 


Officers of the coast survey are about to resume their 
work on the Mississippi River, under the special supervi- 
sion of Prof. Mitchell, associated with Gen. Humphreys. 

An agent of the Rothschilds has arrived in America 
to subscribe $33,000,000 to the stock of the Nicaraguan 
—_ scheme, provided Gen. Grant assumes the pres- 
idency. 


ng the 
week. 


ngineers on bridgi 
Detroit River were in session at Detroit ae 


Agreements for and against a bi were presented. 
The Ke Bridge Co., of Buffalo, submitted plans fora 
$1,000, bridge. Plans for tunnels were submitted. 
The Commission will think over the matter. 

Secretary McCrary has reduced the engineer’s esti- 
mates for river and harbor improvements during the 
next fiscal year from about $14,000,000 to $5, 000, 
and he has also made a reduction of over 000,006 
from the estimates ting about $10,000,000), 
which were submi other public works under 
the War Department. 


The Mississippi River Commission having firished 
their business at St. Louis on the 22d inst., are proceed- 
ing leisurely on a tour of inspection down the river. 
They will meet the new surveying party which they 
have ordered to survey the west bank of the river below 
Helena, at Memphis, on the 27th tnet., ah give them 
definite instructions as to their duties. At Memphis, 
Vicksburg, Natchez and other of the larger cities on the . 
river, they will invite river pilots, local engineers and 
others to give their views on the subject of river im- 
provements. They will probably reach New Orleans 
about Dec. 6, and will then go down to the Gulf. 


MISCELLANEOUS. 


. Newburgh, N. Y., proposes to build a $40,000 opera 
ouse. 


A series of lawsuits about an iron bolt, valued at ten 
cents, has already cost the litigants $500, at Plain 
City, O. 

The Ogdensburgh & Lake Champlain Railroad Com- 
pany of building a new 1,000,000-bushel elevator 
at Ogdensburg. 


It.is reported that Gen. Grant’s salary as President of 
Canal Company will be $25,000 a year 
until the canal is in working order, and then $50,000.— 


Parties have struck a rich vein of lead and silver at 
Wind Gap, in the Blue Mountains, Northampton County 
and a large number of people are flocking to the place. 
—Phil. Press. 

The Committees of Common Council of Indianapolis 
recommend that advertisements be made, asking p 
posals and specifications for a fire-proof building 


or 


Tro- 
to 
cover the entire East Market Square at a cost of less 
than $300,000: 


The new Cunard steamship Sahara being built will be 
i Gib Ethie nad OU pantags gunna Gente 
‘or an steerage 
next in size to the Great Eastern, Sos wilt the swift- 
est vessel afloat. 


A stock company has been organized at Winnipeg 
under a Dominion charter of 1874, to be known as the 
Canada Central Telegraph Company, with a capital of 
$100,000, to build a te ph line from Winnipeg to 
British Columbia. 


CuicaGco, Nov. 19.—Adolph Stemple, inventor of a 
gate to guard to brkizes shot himself fatally 
over the heart to-night, asthe cause that the in- 
vention on which he had spent several years of his life, 
the mach- 
inations a professed 


Hen 


Baragwanath, Chief Engineer of the New York 
made a report to Postmaster James 


sie. 


i 


= 
e 











{ 


Y 





ENGINEERING 


Dec. 6, 1879. 


NeEws. 


ENGINEERING NEWS. 


by items for $14,326,650, I have reduced in the 
aggregate to 5,015,000, which was the total of the 


| amount appropriated for the fiscal year of 1877, and 


Tribune Building, New York City. 


GEO. H. FROST, Proprietor. 


SATURDAY, DECEMBER 6, 1879. 


AT the regular fortnightly meeting of the Liver- 
pool Engineering Society, held on the 19th ult., 
Vice-President Alexander Ross, C. E., read a paper 
on ** Railway Junctions, Gradients and Curves” in 
which he pointed out that the capabilities of a 
line of railway depended very much on the nature 
of the gradients and curves in use on it, and pro- 
ceeded to show the effect of these as well as the 
resistance due to friction and the atmosphere. 

catia isidipegepia iis 

THE Boston Economist of the 29th ult. prints 
Nathan Appleton’s lecture on ‘‘ Suez and Panama,” 
delivered by him at the Old South Meeting House 
Nov. 22, and in which, of course, he has only 
favorable words for the Panama route and M. de 
Lesseps. In the same journal and date, Mr. Sidney 


F. Shelbourne has a letter advocating the claims | 


of the San Blas route, in the very clear and in- 
telligent method that has distinguished that gen- 
tleman’s contributions to the subject throughout. 
Oe ore ——— 


GOVERNMENT ENGINEERING. 





Our Republican-Democratic form of government 
puts its indelible stamp on the public engineering 
improvements as well as on the government _politi- 
cal policy. 

Our system of riverand harbor improvements is 
but a half-way method at best. Some enterprising 
contractor or other citizen thinks that the little 


bay, or the mouth of some creek or river that de- | 


bouches near his village, would be very useful if | has not heretofore been favored with an appropria- | 


but it were improved in some one of the many 


ways that he may know have been applied in his | 


remote or near vicinity. If but a breakwater be 
built out into the bay, a harbor will result, and if 
the creek or river be supplied with the standard 


which seems to have been sufficient for the promo- 
tion of the general commerce of the country dur- 
ing that time. In relation to the comparative 
differences between the amounts of estimates and 
appropriations, it seems to me that some embarrass- | 
ments must always attend the discretionary 
preparation and consideration of these estimates, 
owing to the uncertainty which, perchanee, must 
mark their future credit by Congress. Last year, 
for example, my estimates for fortifications, as has 
already been stated, were $1,000,000, and the appro- 
priations granted therefor were only $150,000, 
while, at the same time, the reverse of this princi- 
ple or policy appeared, when on my estimates for 
rivers and harbors for $5,015,000, the appropriations 
granted therefor were $9,752,494.61." 


The estimates for rivers and harbors were last 
year nearly doubled in items, appropriated in ac- 
cordance with the method indicated in the com- 


|'mencement of this article. 


In regard to works of national defense, the Sec- 
retary says: 

‘The amounts MS gi tmoge for ‘ fortifications 
and other works of defense during the last five 
years have been insufficient to preserve all such 
government property from waste. This fact per 
se accounts for the annual increase in the amounts 
suggested for these works by the Chief of Engi- 
neers. Under this title the estimates for 1880, 
which were $3,188,400, were reduced by me to 
$1,000,000, and were favorably considered in Con- 
gressional appropriations for $150,000; and the 
sg estimates, rendered in detail, for $4,028,500, 
1ave been reduced in the aggregate to $1,000,000, 
which amount could be wisely and properly ap- 
plied to the preservation and care of these works. 

These quotations amply verify the statement 
that our system of public works is only a half-way 
system at best. 

The appropriations, therefore, are not based upon 
any clearly drawn judgment as to their necessity 
or propriety. The appropriations for very import- 
ant and necessary works are often curtailed that a 
small appropriation may be made to improve some 
small flood stream in an out-of-the-way place that 


tion. And soit goes. 
—— oe - 
| THE AMERICAN SOCIETY OF CIVIL EN- 
GINEERS. 





os cbemateapiee ad ae ee Se ep ier A regular meeting of the Society was held on | 
for business or condition of water supply therefor. | Wednesday — “ 16 East Twentieth » etxess, | 

This person imp wpen bie Mensher of Con-| V ice-President Chanute in the chair. Minutes of | 
gress the great necessity and desirableness of this | poneeding enetingy stems aed ane Sageeven. 7 
improvement; this Member of Congress has prob- | Secretary read a letter of invitation from the En- 
ably and perhaps been casting about for some pro-_ gineers’ Club of Philadelphia, extending the | 


393 


among other iterhs, $6,000,000 for expenses in the 
formation of a company, and $20,000,000 for inter- 
est of money; and had put the total at $142,000,- 
000, and had provided for a double set of locks, 
He had ignored these estimates. In his opinion, 
a single system of locks was sufticient. 

Mr. NortH asked about the Tehuantepec route ; 
it should be carefully examined on account of its 
nearness to the United States and Cuba before 
money was spent on other routes. 

Vice-President CHANUTE thought it had been 
pretty well examined. 

Mr. MENOCAL said that was so; and further, the 
supply of water on this route was not sufficient to 
answer the demands of the canal. 

Mr. Emery asked what was the difference be- 
tween the navigation on the River Chagres, on the 
Panama route, and the Mississippi? 

Mr. MENOCAL said that the River Chagres was 42 
feet above the level of the sea and rises 40 feet in 
time of flood. The flow of water was 161,000 cubic 
feet per second. In dry times, he had often waded 
through it. Some rapids are above; it could not, 
in his opinion, be made navigable to Matachin, ex 
cept it be dug to the level of the sea, or else 
water would have to be provided to fill the canal. 
The dry season lasts from 4 to_5 months at 
Panama. 

Major SHELBURNE said: In the Nicaragua pro- 
ject it was proposed to have 26 feet of water; 
whereas, the Panama scheme provided for 28! 
feet. The Nicaragua route estimates provided for 
a width of 50 feet at bottom—slopes 1!5 to 1. 
The locks were to be 400 feet long and 70 feet 
wide, with a depth of .6 feet. Many vessels afloat 
exceeded these dimensions. He knew one 
steamer, the Arizona, which was 519 feet long 
when the estimates were increased by the améunt, 
which would bring the proposed accommodation of 
the Nicaragua scheme up to that provided for in 
other schemes, it would be found that the cost by 
this route would be largely increased, 

Again, submarine reefs increase in cubical con 
tents as they increase in depth-—perhaps so much 
so as to involve double the amount of excavation 
proposed. The estimates ought to be increased on 
these items alone by $30,000,000. For fair compari- 

| gon with other routes, estimates should be double 
or treble. Again, part of the canal passes through 
lakes, lagoons and swamps. In these there is 
a network of trunks of trees buried which must be 
removed The soft material excavated from the 
canal, and thrown upon its sides, would produce 
anembankment. It would be impossible to main- 
tain any embankment in such material, even at a 


Sp i iy “Gel ws Bion AEP 0 a 


ject which he can conscientiously (for all newly- jecnnenathe grweaggean = _ ony - ee 
fledged Congressmen are eminently eetncheabbernd members of the American Society, which was | shallow depth, much less at a depth of 26 feet, un- 
advocate in the interests of his eoitiiiiiemiae saiah | accepted. The Secretary announced that the Nor- | less the canal were made 400 to 400 feet wide, and 
that will set him up in their estimation and mabe man medal for the year had been awarded to E. P. \then with a very wide slope. W ould it not be 
and eagerly takes hold of the idea of a public ‘eis |North, member of the Society, for his paper on | necessiry to wall up the whole distance of canal 
: i P . |** Construction and Maintenance of Roads,” and | that passes through these swamps and lagoons? 
aoe teas ae and swells with the importance of his | the Norman award of books had been given to| Where the canal leaves the San Carlos or the 
evans. Max E. Schmidt, member of the Society, for his | San Juan River there are 25 streams that at certain 
Now, the River and Harbor Bill is eminently a paper on the “South Pass Jetties.” The follow-| seasons of the year become little torrente, and it 
measure of comity, as between the several sections | ing gentlemen were elected members : | would be necessary to provide for them by 12 cess- 
and States. It is made upon the principle of“ you! Epwarp CANFIELD, Assistant Engineer, N. Y., | pools and 13 culverts. It would be a difficult mat- 
help me with my project and I will aid you with | L. E. & W. R. R., Buffalo, N. Y. ter to provide for these streams. What is to be 
yours.” The public buildings appropriations are, eNrigue Harris, Chief Engineer, N. Y. & | done with these 25 streams while they are digging 
carried through by very similar management, and | Manhattan Beach R. R., Brooklyn, N. Y. | the canal ? 
in this way a large portion of the appropriations of | TyoMas McKEOWN, Chief Engineer, Hamilton &| Again, suppose the width of bottom to be 50 feet 
the River and Harbor Bill is made up. To besure, Northwestern Railway, Hamilton, Ontario, Canada. | and the breadth of beam of steamers was 43, 44 or 
there are many very important and almostimpera- Cyartes L. STROBEL, Principal Assistant, Key-/| 45 feet; the hull of the ship widens out at bottom; 


tive projects presented for the improvement of  .tone Bridge Co., Pittsburgh, Pa. | consequently vessels could not pass each other. 
natural routes of transportation, such as the re- Again, in regard to harbor at Greytown. The 


, a For AssociaTE: L. M. Lawson, Manager Kan- | 
moval of the rocks in the vicinity of Hell Gate, N. San Juan, or Colorado, as it is there called, has 


s . sas City Water-Works, New York. ; 
Y., and the improvement of such rivers as the — [p the discussion of Mr. Menocal’s paper on “‘In-| three mouths. Here a delta is formed, and a bar is 
Ohio, Mississippi and Missouri; and harbors such 


| teroceanic Canals,” a letter from Mr. F. M. Kelley | made continually. The trade winds strike the 

as Charleston, Galveston, etc. These are generally | wag read by the Secretary, m which the writer | coast at an angle of 45°, driving the sand along it; 
indicated in the annual reports of the Chief of En- ,called attention to the estimates by the Paris consequently, there is a bar in front of the harbor, 
gineers, and are therein estimated for. These es- | Congress of the Nicaragua and San Blas route, | rendering a breakwater necessary, and it would be 
timates are seldom honored in appropriations, and also to the objection made against the roof of only temporary, as it would soon be filled up again; 
The Secretary of War has, in his present annual 4 tunnel falling in, that it was made without any so that to preserve the harbor the jetty would have 
report, reduced the estimates of the Chief of Engi- jnowledge as to facts. to be continually lengthened, A sisailar condifion 
neers, He says: Mr. Menocat said that the Paris Congress, in its of affairs exists at the mouth of the Mississsippi 
*« The estimates for rivers and harbors, rendered | estimates for the Nicaragua route, had allowed, | River, There is also a similar bar in Russia, be- 
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tween the River Neva and Cronstadt. The Russian | 
government is making a canal between Cronstadt 
and the Neva. The same condition did not exist 
at Brito harbor; there the works would be perma- 
nent. 

The total distance of the canal on this Nicaragua | 
route was 18114 miles. From the Pacific to Lake | 
Nicaragua was 16, then on the lake there were | 


| 


ENGINEERING NEWS. 


tain seasons, when the trade winds are blowing in | applied, Mr. 
structors are beginning to find out that they have 


certain directions. 


Dec. 6, 1879 


Holley further writes: 


““Con- 


From 4° to 15° North in this region is in the belt i been led astray by predicating the physical quali- 


'of the equatorial doldrums, or shifting, variable | 
| and baffling winds, with calms. 


The trade winds | 
in the Pacific are 300 miles from the coast. But | 
the Mexican and South American trade winds ex- 

tend along the coast. 


The Bay of Panama coless | commentary on the error referred to. 


ties of large bars on those of smaller ones. One 
| might almost as well exhibit a brick as the measure 
of the strength of a wall. 
| Stresses put upon this machine were a striking 


The very first high 


The link 


561¢ miles, then by slack water 63 miles, and 4544 | extend out 30 miles. This is caused by the pocket- | which broke at above 700,000 pounds was sent out 
further to Greytown by acanal. On the Pacific | like shape of Panama Bay and the Cordilleras by the makers as ‘ 60,000-pound iron,’ but it broke 
side, most of this was through rock. The estimate Mountains, only for one-third part of the year would | at a little over 86,000 pounds. * * * Under these 


for open cut was $1.25 per cubic yard; for the San 
Blas route, he had estimated $3 per cubic yard. 


towing be necessary, and that for only 30 miles, 
Mr. MENOCAL here quoted Maury and others as | 


tests, is it not probable that every one of the bridge- 
|builders and corporations in the country would 


Along the San Juan 5,85, feet has to be added for | his authorities for the statement as to calms in the | get vastly better information, and that the whole 


an excavated width of 80 feet, to increase the slope | 
to 2 to 1. 


Bay of Panama. 
Major SHELBURNE said that his authorities were 


science of construction wouid be at once lifted to a 
higher plane? Might we not also confidently look 


Again, on the San Juan it will be difficult for a} more practical, being sea captains in the California (oe revolutionary improvements in the’following 


steamship to turn the bends and keep in the chan- | 
nel. Excavation of rock has also to be done in 26 
feet of water. 


M. de Lesseps says thaton the Nicaragua route 
there are 89 curves, of which 28 are decidedly im- | 
practicable. It is impossible for a ship to make | 
those curves and keep in the channel of the canal. 

Again, it will take too long to open and close the | 
locks. In conclusion, he was of opinion that either 
the San Blas route or the Panama route with lock 
was preferable to this one. 

In reply toa question, Major SHELBURNE said 
that the progress of towed ships is 3 miles; they 
must be towed through the lake, and taking the | 
time of passing each lock at 20 minutes, each vessel | 
would take 70 hours passing through the canal; 
and taking the cost at $10 an hour it would costa 
600-ton vessel $700 to pass through the canal, Even 
if the hydraulic system is adopted, steam machinery 
must also be employed for each of the 21 locks, and 
men to work it; and, taking into account the rust 
and wear and tear of machinery, the expenses of | 
maintenance will be very heavy. 

There will also be great liability to accident or 
delay. The cost of maintenance would be at least | 
144 million to 2 million dollars a year. 





| ever in filling or emptying a lock in 20 minutes. 


trade. 

Mr. MACDONALD asked how it was possible to re- | 
duce the time of the lockage to 20 minutes. The 
canals on St. Lawrence cannot make such time as | 
that. 

Mr. MENOcAL said that in regard to locks, he | 
quoted as his authorities Maury of the U. S. | 
Navy; Sir John Hawkshaw; Gen. Weitzel, of De- | 
troit; and Lavallay, a French engineer. He had | 
not, however, done any locking himself. 

Mr. WorRTHEN said there was no difficuly what- | 


Major SHELBURNE remarked that the difference be- 
tween a tide-lock and a lift-lock was that a tide-lock 
need not be close-fitting, and the amount of water 


| escaping would not be sufficient to create a current, 
|He would propose such a gateas the one in the | 


Brooklyn Navy Yard; also, that ,4, foot was the | 
mean rise and fall of the tide on the Atlantic side at | 
San Blas. 

Mr. MENOUAL said, at Greytown it was 14s on the | 
Atlantic side and 22 feet on the Pacific side. 

Major SHELBURNE said the tide, on the San Blas | 
| route on the Pacific, was only about 12 feet gen- | 
erally ; sometimes it was 16 ; rarely 20 to 22. 

The meeting then adjourned for conversation 


| directions * ? 
*¢ 1. The intrinsically ridiculous factor of safety 


|of six to one, half of which, at least, might be 


‘called the factor of ignorance. This enormous ex- 
|cess of material which loads down bridges with 
theirown weight and often exceeds the elastic 
limits of corporation finances—this dreadful incu- 
|bus could be so largely removed that the same 
| money would span twice the space. 

‘2. Despite the so-called factor of safety, bridges 
tumble down every year, slaughtering hundreds 


of people and involving enormous expenses. The 


damages alone for the Ashtabula bridge disaster 
have already reached three-quarters of a million 
dollars, and the case is not settled yet. Boilers 
also continue to explode and ships to spring a leak 
at malconstructed seams. Mathinery in vessels, 
,on railways, in works of all kinds, break in pieces, 
| killing, delaying and bankrupting. The floors of 
theatres and great factories plunge down among 
broken columns, torturing and killing men and 
‘women in their débris. 

‘*Is it not probable that the tenth part of the 
|money damages paid for these disasters, if ex 
|pended in the means of prevention indicated in 
the thousands of experiments which would estab 


Mr. MENOCAL said the Suez Canal is not 26 feet | 22d the examination of maps and profiles presented | lish a law of fabrication and construction—is it 


in depth. With regard to excavation, all blastings | 
would be done before the river was raised and | 
dammed. The level of the sea would also be pre- | 
served in swampy land. A steamer 60X12 and 10/| 
men could cut a channel from one lake to the 
other. The slopes allowed were 11¢ to 1, but if 2 
to 1 were required it would not materially in- 
crease the estimates. 

The deepest cut on the Nicaragua route was 43 
feet, while that on the Panama route was 134 feet. 
On the San Juan there were only two places which | 
cannot be gone around by large ships, and these 
could easily be made suitable. There was no diffi- 
culty whatever about the towage. 

A great objection to the Panama route ‘was that 
the port on the Pacific side was in the region of 
calms; whereas, Nicaragua is in the region of the 
trade winds. At Panuma, there is what is called a 
‘*pocket,” namely a windless area. It is true 
vessels might be towed out of this; but how are 
they to be towed in, how are they to give notice 
of their arrival so that a tug would meet them? 

The objection about locks does not amount to 
much; locks are in use all over the world, and 
everybody knows what can be done with them. 
Sir J. Hawkshaw said 15 minutes was ample time 
for passing each of the locks. 





| ult., and also see it in operation. 


by Mr. Menocal. 


_ — i> +2 > oo Se 


THE BOSTON SOCIETY OF CIVIL ENGI-| 
NEERS. 


By the kind permission of T. T. 8. Laidley, 
Colonel of Ordnance, commanding Watertown 
Arsenal, members of the above Society were al- 
lowed to inspect the United States Testing Machine 
for Metals at the Arsenal on Saturday, the 29th 
About twenty- 
five engineers responded to the invitations 
sent out by the Secretary of the Society, 
including Messrs. J. P. Davis, City Engineer; 
George S. Rice, Secretary of the Society; Eliot C. 
Clarke, Engineer in Charge of Improved Sewerage; 
Clemens Herschel, C. E.; E. 8. Philbrick, C. E.; 
A. Fteley, Engineer in Charge of Additional 
Water Supply Works, and Geo. H. Frost, of Enat- 
NEERING News. The party spent three hours in 
examining the machine, under the intelligent 
| guidance of Mr. J. C. Howard, who was chief as- 
| sistant to Mr. Emery, the inventor, during its en- 
tire construction, and who now has charge of the 
tests for the government. A bar of steel 4 feet 
long, 24¢ inches wide by one-half inch thick, was 
tested, the metal breaking under a tension of 110,- 
000 pounds; after which, Mr. Howard commenced 


not certain that it would very largely reduce this 


| record of bankruptcy and death ? 


‘*3. What an enormous impetus a positive knowl- 
edge of the strength of metals and structures 
under working conditions would give to the con- 
struction in old, and especially in new directions ; 
to manufacturers and to general business! * * * 
One word for Mr. Albert H. Emery: To his 
engineering talent, mechanical culture and pains- 
taking fidelity ; to the patient devotion of all his 
energy, and, more than all, his money, we are 
indebted for a marvel of invention, of develop- 
ment, of workmanship, of efficiency.” 

pick ails 


PERSONAL. 


Captain John Engert, of the United States En- 
gineer Corps, died very suddenly on the 28th ult., 


in St. Louis. 


E. E. A. Garvey is the Chief Engineer of the 
Wabash, St. Louis & Pacific Railroad, with head- 
quarters at St. Louis, Mo. 


Harvey Murphy, called the ‘swift rodman,” of 
the Miami Valley & Columbus Railroad, having 
several times accomplished his mile in eight 
minutes, thinks his prospects as a ‘ walkist” are 


The Panama canal must have a tidé lock, as the | at the “‘ hydraulic lift,” and thence to the measur- | better than present pay, and so proposes to aban- 


tide rose and fell 22 feet on the Pacific side. 
Mr. J. C. CAMPBELL asked whether Mr. Menocal 


ing gauges,explained every portion of the machine, 
the principal points of which are fully described on 


had measured the width of the river where the | Page 58, Vol. 6. ENGINEERING NEws, anfe, in an 


don ‘civil engineering” for the more lucrative 
business of pedestrianism. 
In 1834 James Leffel made the first improvement 


Panama Railroad crosses the Matachin River, and | extract from the very interesting paper on the | in water-power in the vicinity of Springfield, Ohio, 
the reply was, that the width at - point was 600 | subject read by Mr. A. L. Holley, of the U. 8. | where, ever since, he has held a prominent place 
feet. Board for Testing Metals, at the Baltimore meeting | in the manufacturing interests of that city. His 

Mr. EMERY said: dis Ws Gi Ot irene water | of the Institute of Mining Engineers. name is now more especially identified with his 
to fill a lock of the kind proposed, I find it would| The machine, as set up, cost the government | very important invention of the Leffel American 
take 467 horse-power to fill it in 20 minutes. $85,000; but it cost the contractor $100,000. Tests| Double Turbine Water Wheel, of which fully 

Major SHELBURNE here said : There is consider-/are now made for any parties applying for!seven thousand have” Beem sold since the com- 
able as to the calms in the Bay of/them for $16 per day. Of the impor- |mencement of their manufacture in 1860, and they 
Patatis. The fact is, there is a calti only at cer |tatit uses to which this machine may be| are in use in all portions of the civilized world. 
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CORRESPONDENCE. 


COMMON TIME ON RAILWAYS. 
Kansas City, Dec, 1, 1879. 
EDITOR ENGINEERING NEws: 

In traveling we are constantly annoyed by the 
uncertainty of our time, each division of our long 
lines of railroad carrying a time approximating 
more or less closely to local time. Why would 
not a business time, uniform for the whole United 
States, be a good thing to have, from Maine to 
California? It would be just as easy to reconcile 
the local *ime to a difference of two hours as to 20 






leask” Stretch H\ 


- 


* Line” ¢ 


Fie. 4. 


minutes, render railroad work simpler, and be a| Again, it will crack much more readily; thus, take | 


convenience to the traveling public. 
G. W. PEARSONS. 


[English trains are run toa common time, but 4 C, whereas, if doubled however closely on the 
this is simple enough in a country of so little dif- | flesh side nv cracks will appear. If the edge of a 
ference in longitudes; it will be more difficult in clean-cut piece of leather be examined, there will 


such a country as this.—Ep. Ena. News. ] 





The locomotive electric 

T tight of -horse ota four- 
oa x ’ 
enteneliticts taplaien § 


oye he used When the engine is moving alone the fins i8 shaved off thin and stretched slightly with the| In making double belts of extra good quality, it 
the electric rotates at its 


important in 





‘SOME THINGS WELL WORTH KNOWING | would be to compress it, and, therefore, rather to 


/than will the flesh side under similar treatment. | will lie so closely to the pulley as to exclude the at- 


Fie. 2. 








Fig. 5. 


aap see introduced in 
wheeled locomotive, a part of which is on the flesh side. If the grain side 


and, | fingers it will exhibit a perfect network of small 


tical , hook |holes showing where the hair had root. Here, 
t tee dioten ing | then, we have weakness and excessive liability to. 


handle attached tothe pinion onthe crankshaft; andthe crack on the grain side of the leather, and it is ob- | 


oa | vious that if this side is the outside of the belt as in 
with sensitive govern- 
machine may be 
order 
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prevent either cracking or tearing. Furthermore, 
very little of the belt’s strength is lost by wearing 
| away its weakest side. 
Another and important consideration is, that the 
grain side will lie closest, and have most contact, 
The grain side (which is of the deepest color and | over a given area, with the pulley surface, and it 
the smoothest) of a belt should always run next to) is found in practice, that one-third more power 
the pulley, for the following reason: It is the| may be transmitted by the same belt, if run grain 
weakest side of the leather, as may be readily! side, than if run flesh side, to pulley, the be!t ten- 
found by chamfering it to a thin edge, when it) sion being the same in both cases. It is claimed 
will tear like paper, and a great deal more. easily | by experts that this arises because the grain side 


ABOUT LEATHER BELTING. 





(Written for Excrxrerinc News.) 





BY JOSHUA ROSE, M. E. 





Fic, 6. 





Fie. 10. 





! 


Fig. 11. 


Fic, 8. Fie. 12. 
mosphere to a great extent from between the belt 
and the pulley surfaces, and that there is hence, to 
some degree, an atmospheric pressure on the back 
of the belt pressing the belt to the pulley surface. 
Messrs. J. and B. Hoyt, who have made a series of 
experiments on the transmission of power by belt- 
ing. state, as the results of those experiments, that 
_a belt, grain side to pulley, will transmit 30 per cent. 
more power than if run flesh side to pulley, and 
that it will last about one-third longer under equal 
duty. 


a piece of leather and double it close with the grain 
| side outward, and it willcrack, as shown in fig. 1 


be found extending from the grain side inward a 
layer of lighter color than the remainder of the 
belt ; and this whole layer is less fibrous and much 

_ | weaker than the body of the belt. the strongest 


_is not uncommon to cut away or shave off the 
grain side of both belts, and place those surfaces 
together in making up the belt. 
If the grain side of a belt is the outside when on 
| the pulleys, and a crack should consequently start, 
fig. 2, at A, the tendency is to stretch and crack it, | the destruction of the belt proceeds rapidly, be- 
ere in the case of small pulleys, whereasif the | cause the line of crack is the weakest part of the 
grain side were next to the pulley the tendency ‘ belt, and the belt has less elasticity asa continuous 
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body, and more at the line of crack. Cracking | 
may, to some extent, be provided against by oiling | 
the belt, and for this purpose nothing is better than | 
castor oi]. In the manufacture of belts, extra pli- 
ability is induced by an application of fish oil and 
tallow, applied when the belt, after having been 
wetted), isin a certain stage of progress toward | 
drying. The oil and tallow are supposed to enter 
the pores.of the leather and supply the place of the | 
evaporated water. 

It is an error to use neat’s-foot oil upon belts, be- | 


| of which it is composed. 
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case if the belt is cut of the same length as the the middle, but for wide belts the rows G are made 
tape line) ; or if the belt isa double one, the belt | about 2 inches apart. 
thus cut to length would be too short to an amount From the readiness with which a belt-lace will 
equal to twice the thickness of the strips of leather | adapt itself to the form of the hole and yet lie flat 
| upon the belt surface it is found desirable, when 
When the amount to which the leather has been | the original strength of the belt requires to be as 
stretched is an unknown quantity (as is commonly | far as possible retained, to punch oval or oblong 
the case), the workman cuts the belt too short, to| holes such as are shown at A in tig. 12, and, in- 
an amount dictated solely by judgment, following | deed, sometimes a mere slit, as at B, is made, 
no fixed rule. If, as in the case of narrow belts, either plan leaving the belt stronger than if a round 
the stretching be done by hand, the belt is placed | hole were punched. 


cause it causes fermentation, and the tannic acid around the pulleys, stretched by hand, ard cut too 
burns the leather, especially at the thin edge of a| short to an amount dictated by judgment, but | 


lap-joint. 
The stretch of the leather is an important ele- | 
ment in the consideration of the length to which 
a belt should be cut for any given conditions; and | 
this, as well as the quality and thickness of leath-| 
er, depends upon what part of the hide the leather | 
has been cut from. Thus, in fig. 3, is shown a hide 
with the characteristics of each part marked there- 
on. The piece inclosed by the dotted lines is that | 
employed in the manufacture of the commonest 
belting, while that inclosed by the full lines B C D | 
is that used for the best belting. Thé former in- | 
cludes the shoulder, which is more soft and spongy, 
while it contains numerous creases, as shown | 
These creases are plainly discernable in the belt 
when made up. 
The centre of the length of the hide will stretch 
the least, and the outer edges on each side of the 
length of the hide the most. Hence it follows that 
the only strip of leather in the whole hide that | 
will have an equal amount of streteh on each edge | 
is that cut parallel to line A, and having that line | 
as a centre of its width. All the remaining strips | 
will have more stretch on one edge than on the 
other, and it follows that, to obtain the best re- 
sults, the leather should be stretched after it is 
cut into strips, and not as a whole in the hide, or 
in that part of it employed for the belt strips. It 
is found, indeed, that, even though stretched in 
strips, the leather is apt in time to curve. Thus a 
belt that is straight when rolled in the coil, 
will, on being unrolled, be found to be curved. 
It is to be observed, also, that each time)! 
the width of the strips is reduced, this curv- 
ing will subsequently take place; thus, if a belt 8 
inches wide and quite straight, be cut into two 
belts of 4 inches wide, the latter will curve after a 
short time. The reason of this is almost obvious, 
because it is plain that the edge that was nearest 
the centre line of the hide, offers the greatest re- 
sistance to stretching; hence, when the strip is 
stretched straight, and an equilibrium of tension is 
induced, reducing the width destroys to some ex- 
tent this equilibrium, and the leather resumes, to | 
some extent, its natural conformation. This, how- 
ever, is not found to be of great practical impor- 
tance, so long so the outer curve of one piece is on 
the same side as the outer curve of its neighbor’s, | 
as shown in fig. 4, in which case the belt will run 
straight, notwithstanding its curve; butif the 
curves are reversed, as in fig. 5, the belt will run 
crooked, wobbling from side to side on the pulley. 
Indeed, itis found that small belts may be made 
continuous by cutting them from the hide, as 





| day or more, according to how much it has been 


| which may be stated as about 214 per cent of its | 
length. ‘ 

But the stretch of a belt after it is put to work, | 
proceeds very much more rapidly if it has been 
stretched in the piece and not in the strip, hence 
it gets slack in the course of a few hours, or of a| 


stretched; whereas one properly stretched in the | 
strip will last for weeks, and, sometimes, for 
months without getting too slack. 

Since belts are tightened by cutting a piece off 
one end (preferably the end which shows the holes 
most stretched), it is obvious that a butt-joint pos- 
sesses an advantage in that as less of the belt 
length is occupied by the holes, the old holes may 
be cut quite out and new ones punched, whereas, 
in some cases, the length of the belt occupied by | 
the holes in a lap-joint is more than the length of 
belt required to be cut out to tighten it; hence, in 
this case, the old holes of the back row must be 
used again. 

Of the various methods of lacing belts, those 
shown in figs. 7, 8 and 10 are as good as any that 
can be selected. Fig. 7 shows the side that is to run 
next the pulley, and fig. 10 the outside of the same 
point. The lace is passed on equal length through 
G and D, and laced toward the edges and back 
again to the middle, where it. is tied in a knot on 
the side of the belt that is to run outside. In place 
of a knot, many expert mechanics prefer the fast- 
ening shown in fig. 9, which will hold well under 
light or ordinary duty, but is somewhat apt to slip 
under heavy duty, especially when the belt is 
oiled. 


All the crossing of the lace here occurs on the 
back of the belt, as is shown in fig.8. But by the 
method shown in fig. 10, the lace is not crossed at 
all, and this method is, to that extent, preferable. | 

It is always better to lace a belt than to rivet it: | 
First, because the rivet only holds the area of belt | 
between the rivet-head and the washer or burr, and | 
the thin edge of the belt is apt to tear out; and | 
secondly, because the heat caused by the riveting is 
sufficiently great to burn the leather beneath the | 
rivet-head. If any of my readers will drive a rivet | 





| out from a belt, they will probably be surprised to 


find the leather beneath the rivet-head blackened 
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Figs. 1 and 2, Plate XXXII., represent two forms 
of water discharge cocks. In the first, two separate 
cocks are used, and in the second there is a connec- 
tion made between them, so that one movement of 
the hand opens both cocks, and discharges water 
from both ends of the cylinder at once. This plan 
is adopted for the better class of small engines and 
locomotives. 

Fig. 3 is a simple form of self-acting water dis- 
charge valve. h is constructed in a similar 
manner, and consists of a conical valve, opening 
outward from the cylinder, and kept shut by 
steam pressure, led below it by a special pipe. 
Whenever steam isshut off these valves fall by 
their own weight, but they close when the engine 
is at work, unless the pressure in the cylinder 
equals or exceeds that of the steam underneath 
them. Insuch a case, caused generally by the 
presence of water, the valves are forced open and 
pews it to escape. A self-acting discharge cham- 

r may be placed underneath, or else the pipe 
may lead into the main steam pipe at some dis- 
tance before it reaches the engine, where the water 
discharges itself and mixes with the incoming 
steam; but a better plan is to let the water run 
back by gravity into the boiler, and so be got rid 
of. 

Fig. 4 shows another arrangement, known as 
Holt’s relief valves. This is in one respect the 
opposite of that last described, for these valves 
open inwardly to the cylinder, and are closed by 
pressure within it. They are held open by springs, 
and are moving continually as the engine works: 
opening when the exhaust opens, and closing 
whenever the steam pressure in the cylinder ex- 
ceeds the amount at which their adjusted springs 
are set to work. In setting these valves, they are 
adjusted by slackening the screw until the valve 

oes not open, then screwing up gently while the 
engine is working until the valve blows through 
at every exhaust stroke, and closes when steam is 
admitted; the nut is then locked, and needs no 
further attention. 


A good example of cylinder relief cocks, made 
by the Buckeye Engine Co., of Salem, Ohio, has 
already been illustrated and described, fig. 22, 
pages 363, ‘364. 

Clearance.—The thickness of a piston, together 
with the distance over which it moves, or length 


“4 See ane ae ee a ce eee of stroke, determines the length of the cylinder, 
if the leather is bent; so deeply, indeed, that the | which should be such as to admit of from \y inch 
hold on the thin edge of a lap-joint is very slight, to 1g inch clearance between the piston and cover, 
especially when that edge is on the grain side of the | at each end of the stroke. On theoretical grounds 
leather. — oe be no See at all, oem any ae 

The reason that the leather under the head and aon ea filled with, ee ok 
not under the washer or burr at the riveted end of | used. But in practice it is not easy to do without 
it; for the wear of the parts may alter the stroke a 


shown in fig. 6; but in this case it is better that the | the rivet burns is, that although the heat due to 


| little, and dirt or water may find their way into 


belt be cut from the centre strip of the hide. riveting is most at the burr end of the rivet, 
If the leather is stretche1 in strips after being | 
cut from the hide, the amount of the stretch is | 
about 6 inches in a length of 4%¢ feet of a belt, say | 
4 inches wide, but the stretch will be greater in from one body to another (from the rivet to the 
proportion as the width of the strip is reduced. | burr), while in the other its passage is uninter-| 
But if stretched asa whole, the amount of stretch | rupted and continuous. 
will be about 1 inch per foot of length, theshoulder; The strongest method of forming a belt is by | , 
end stretching one-third more. |means of small taper wooden pegs, such are | So Steam required, but also the same operation 
; cond : Sa aac in bringing a rapidly moving piston to rest, 
If the leather has been properly stretched in strips | used in boot and shoe manufacture, the joint being |thereby lessening the terminal pressure on the 
the length of the belt may be cut to the length | cemented, and the pegs inserted as in fig. 11. crank, and improving the driving altogether. 
of an ordinary tape line drawn tightly over the| In this case the belt is merely pierced with an The effect of clearance has been incidentally con- 
pulleys, which allows the same stretch for the belt awl; hence, none of the leather is removed. The | sidered, when referring to the result of compres- 
as there is on the tape line, added to the amount of rows A B should be about '; inch from the edges sion in the cylinder in 6veccdming the momentum 
tension due to cutting the belt too shortto an C D, row E being 14 inch from the edge of the | of the reciprocating parts (page 365), and the need 
amount equaling its thickness (as would be the | lap, and row H 1, inch behind E, @ is placed in/of reducing the length of the valve passages: to 


its passage from the rivet to the washer is less | pn Son re thet» amnel cpanel aeeapately 
rapid than it is through the body of the rivet, be-| The loss resulting from clearance in cylinders 
cause in the one case it has to be transferred may to a considerable extent be lessened by 
judicious valve setting: for if an amount of com- 
pression is tooccur as the piston draws 
near to the end of its stroke, not only does this 


compression elevate the pressure and temperature 
of the steam entrapped, so reducing the quantity 








Dec. 6, 1879. 


prevent loss of heat carried off by the exhaust | 


steam (page 388). 

In all cases, the space from the valves to the cyl- 
inder and from the cylinder heads to the piston at 
the end of the stroke, should be as small as prac- 
ticable. This space at each stroke takes aquantity 
of live steam, in addition to that required to fill 
the working cylinder space up to the point of cut- 
off, and relatively larger as the ratio of cut-off is 
lessened. With a given length of cut-off, the 
greater the clearance the greater the pressure and 
heat of the exhaust steam when discharged, and 
the consequent loss in work of the steam used. By 
properly setting the valves so that they will close 
at the right time before the end of the stroke, this 
loss will be reduced, but the best effect of com- 
pression of exhaust steam will be secured when 
the clearance space is small. 

A certain length of clearance is necessary to pre- 
vent the piston from knocking against the cylinder 
heads; the-clearance space allowed from this cause, | 
is relatively greater in short than in long cylinders. 
How small the clearance may be, depends upon the 
style of engine, the ease with which the traverse 
of the piston in the cylinder may be adjusted, 
and the certainty of its remaining unchanged. | 
The practice, in this respect, of different engine | 
builders is shown by the following, giving the | 
volume of clearance in per cent. of the piston dis- 
placement, in the Buckeye Automatic Cut-off En- 
gine, and the six steam engines refered to in 
table VL.: 


Horizontal steam engine made by 
James Wheelock 


Vespeevedsave “a F awcds 93 
ES TN OG ooo ooo cc cae ENE. BBD 
ete CIE GE OU 5 os ecccdue te seekceve, Scadece 2.08 
Providence Steam Engine Co.... .................... 270 
Erie City IronWorks...... cide 5.56 
MUU MED Eh des eccissecescdsietecttevecss aes 6.25) 

The Porter-Allen Steam Engine (horizontal)..... .. 6.67 | 


LUBRICATION.—Efficient and systematic lubri- 
cation is the best method for preserving cylinder | 
surfaces or piston rings from unnecessary wear, | 
and tallow is the lubricator most frequently em- 
ployed. Ordinary tallow, however, contains so 
many impurities that it would sometimes be better 
to neglect lubrication altogether than‘to fill the cups 
with such material as is frequently sold for tallow. 
When the lubricating material is bad, it will be 
found that steam ports and cylinder are covered | 
inside with a slimy deposit, often containing gritty | 
particles, which wear away both cylinder and 
packing rings with most unexpected es If 
tallow is used at all, only the purest and uali- 
ties should be employed for lubricating cylinders. 

But there are other objectionss of a chemical na-- 
ture to tallow and these develop themselves in a most 
mischievous manner where high-pressure steam is | 
employed. The result of high temperature and pres- 
sure, or of both combined, is to decom the | 
substance party into oleic or into stearic acids, 
which combine with iron or brass and convert the 
former into a sort of plumbago, so soft as to be | 
readily cut with a knife. This effect is produced | 
in places where deposits of grease are enabled to 
settle free from the neighborhood of steam cur- 
rents, as, for example, inside pistons. On taking | 
a piston asunder that has been worked for some | 
time, it will be found to contain masses of a graph- 
itic substance formed by the iron and fatty acids, 
and the bolts and inside nuts are worn away to) 
some extent thereby, for it is noticeable that the | 
purer bee saree is more readily attacked by | 
such acids t the comparatively inert cast-iron; 
and perhaps a galvanic action assists, especially 
where brass or gun-metal nuts are employed. 

The mischief wrought by such acids to the cyl- 
inder and its is, however, small when com- 
pared with what occurs when the boiler is supplied 
with water which runs from the cylinder. Here, 
in consequence of heating and cooling, and eve 
— for a rapid chemical action, fatty acids 

rom the cylinder combine with the iron at an ex- 
ceptionally rapid rate, and form thick deposits, 
especially over furnace crowns, to their ultimate | 
destruction. 

To compensate for the destructive action of tal- 
low, and all other animal oils, certain hydrocarbon 
oils are ee with good eee | 
these are particularly necessary where very hig 
pressures are employed, will endure high tem- 


peratures without decomposition or becoming thick | 
and . and are capacaliy Lape gop for lubri- | 
cating internal heated parts of the engine. 


nae eee methods of Apelying lubrica- 
tors, av being to on 
the cylinder iteclt’ This, however, dees not ald the 


< 


| hole, then the water will be siphoned out as fast as 
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slide-valve surface, so it is necessary to put a second 
cup to supply the incoming steam, and this second 
7 sometimes suffices altogether. 
ubricators.—Several lubricators for steam-en- 

gine cylinders are shown on Plate XXXII., fig. 5, 

eing of one commonly used. To fill the cup with 
melted tallow, all that is necessary is to remove 
the plug at the top, and, after filling, the plug is 
again screwed in, the cock at the bottom is opened, 
and the contents of the cup gradually assimilate 
with the steam. To allow of the tallow flowing 
more readily, the form shown in fig. 6 is some- 
times used; the long pipe, which nearly reaches to 
the top, allows the steam to press on the top of the 
tallow, thus balancing the pressures, and, conse- 
quently, causing a freer flow. The lubricator, fig. 
7, is similar to fig. 6; but, instead of a plug, it has 
a small cup, with a cock at the top, for convenience 
in filling. Fig. 8 is the variety of simple lubrica- 
tors generally used for vertical cylinders. Fig. 9 
shows the form invented by Ramsbottom. It acts 
upon what may be called the displacement system, 
for the steam is continually ascending through the 
pipe at the top, condensing and falling to 
the bottum as water, which is heavier than’ 
tallow in the proportion of 5 to 4. The 
tallow thus displaced continually flows along 
the steam pire to the cylinder. The lubricator, 
shown in fig. 10, isthe same in action as the last 
described, the steam entering through the pipe at 
the center. Both these lubricators are emptied 
when full of water by plugs at the bottom. Fig. 
11 is Roscoe’s lubricator. Its action is like Rams- 
bottom’s, caused through the condensation of 
steam, and consequent displacement of the tallow. 
It has a steam communication upon one side, reg- 
ulated by a valve; a tallow inlet at the top, also 
under the regulation of a valve, and a waste-cock 
at the bottom. 

Fig. 12 is Gamble’s lubricator. It is filled through 
the filling hole at top with tallow, until the latter 
is level with a tallow hole communicating directly 
with the steam pipe at its termination in the cen- 
ter of the lubricator. Steam is admitted, con- 
denses, and falls to the bottom, displacing the tal- 
low. which thus flows into the steam-pipe in a slow 
constant stream. The steam pipe has a siphon pipe 
reaching nearly down to the bottum of the lubrica- 
tor. Into the top of this siphon pipe is screwed a 
regulating pipe with asmall hole in its side. If this 
»ipe is lowered so that its hole is below the tallow 


caused to flow regularly down into the steam chest 
or cylinder. These and the one shown by fig. 23 
are attached above the steam chest and at a dis- 
tance from it, so that the contained steam may be 
condensed and yet the lubricant used, be heated 
enough to flow. 

Fig. 24 is a vertical section of an automatic 
lubricator, with a glass tube, J, at one side, 
to indicate the quantity of oil and water in the cup, 
and a globular top, (’, and yoke, A, like that fully 
shown in fig. 25. admitted into the 
cup through the regulating valve G; passing up 
the tube H., it is condensed and falls down to the 
bottom of the cup, in a succession of drops, dis- 
placing an equal quantity of oil, which flows over 
and down the tube. The measure of lubricant sup- 
plied, is regulated by the valve G, which has an in- 
déx and pointer—as fully shown in fig. 25—where- 
by small movements of the valve may be made. 


Steam is 


it is condensed, and little or no lubrication takes 
place. If, however, the regulating pipe is raised 
until its hole is over the tallow hole, no water is 
siphoned out from the bottom, and plentiful lubri- 
cation is the result. 


Figs. 23-46 illustrate examples of the various 
kinds of American steam cylinder’ lubricator—di- 
rect acting, automatic, hydrostatic and pump— 
and of oil cups for the guides, journals and wrists 
of stationary steam engines. 


Fig. 23 shows a direct acting cylinder oil cup, By opening valve E, the condensed steam will flow 
suitable for tallow and suet as well as oil, and | through the passage L, at bottom of the cup, into 
somewhat like that illustrated by fig. 5, Plate the steam chest; by opening the valves G and K 
XXXII at one time, steam may be blown through the cup 





Fig. 24.—AvuTomaTiIc CYLINDER LUBRICATOR— 
SECTION. 





Fic. 23,—Direct Actine CYLinpEeR Om Cup. | ‘Fig, 25.—Avromatic Cyuinper LvBricator. 


Figs. 24-30 show automatic or displacement lu- and its contents emptied into the open-air, Oper- 


| bricators for steam cylinders, in which the oil is | ated as described, the lubricator feeds’ by conden- 
‘elevated by the condensed steam and thereby | sation ; it will feed by gravity or in the same way 





898 


as a direct acting oil cup, when valve G is closed 
and valve £ is opened; and when so operated, by 
the latter the measure of feed is regulated. To) 
quickly supply a stream of oil when steam is on, | 


Fre, 26.—AUTOMATIC CYLINDER LUBRICATOR. 
SECTION. 
} 
both valves are to be well opened, at the same | 
time. 
Figs. 25-27 show similar lubricators, without the | 
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and by opening both valves, steam will be 
through, impurities and sediment from the lubri- 
cant driven out, and the cup cleansed. The lubri- 
cator should be filled only up to the level of the 
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Fig. 28.—THE ‘“‘ Star LUBRICATOR”—SECTION. 


blown|17 feet per second. It will rarel 
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be much 
| below 6 feet per second. Imaginea frame about 
| the height and width of a human body, measuring 

about 6 feet by 114, or 9 square feet. Multiplying 
| this by the velocity of movement of the air at 
| 6 feet a second, it will appear that in one second 
| 54 cubic feet, in one minute 3,240 cubic feet, in 
| one hour 196,400 cubic feet of air would flow over 
| one person in the open. 

Ina room the conditions are very different. 
eee ~ a — rate climate, —_ feet is 
the space allot regulation to each soldier; 
and when in hospital from 1,000 to 2,500 cubic feet 
to each patient. If it were desired to supply in a 
room a volume of fresh air ee with that 
supplied out of doors, it would be necessary to 
change the air of the room from once to five times 
in every minute, but this would be a practical im- 
possibility; and, even if it were ible, would 
entail conditions very disagreeable to the occu- 
pants. 

Hence, to maintain the comfort and temperature 
| we desire indoors, we sacrifice purity of air. There- 
' fore, however impure the outer air is, that of our 
| houses is less pure; and it may be accepted as an 
_axiom that by the best ventilating arrangements 
| wecan only get air of a certain standard of im- 
| purity, and that any ventilating arrangements are 
only makeshifts to assist in remedying the evils to 
| which we are exposed from the necessity of obtain - 
| ing an atmosphere in our houses different in tem- 

perature from that of the outer air. 
| On the other hand, why should we not do our 
| best to obtain as pure air as we can? It has been 
| recently shown that the soot and many deleterious 
|mattere from smoke may be easily removed by 
| passing the smoke through spray on its way to the 
'chimney. This would remove much impurity 
|from town air; but until sucha system of pwi 
| fying town air is adopted, we can improve the air 
|in our houses by removing the suspended matter 
|from the inflowing air by filtration. Moreove:, 
| these suspended matters exist in much smaller 
| quantities at an altitude; at 100 feet they aie 


In 


glass indicator; fig. 26 being in vertical secticn.|top of the tube; the cup is closed by the screw- | greatly diminished; at 300 feet the air is compara- 


In fig. 25 the globular top is unscrewed and partly cap, hinged at B to the nipple C, which has a lug, | 
open. The oil cup ané lubricators to which figs. | L, opposite the hinge, fitting into a corresponding | 


23-27 refer, are made by J. E. Lonergan & Co., of 
Philadelphia, Pa. 


Fig. 27.—AvUTOMATIC CYLINDER LUBRICATOR. 


Figs. 28-80 illustrate the ‘‘Star Lubricator,” | 
made by William Powell & Co., of Cincinnati, Ohio, 
fig. 28 being a vertical section. This is an auto-| 


matic or displacement lubricator, in which the flow 


of oil from the cup A, is regulated by the lift of | 


the cup-shaped valve D, underneath the bridged 
nipple or nut E, which, as seen, may be screwed 
up or down. Upon opening valve G, steam being 
on, it lifts the valve and flows into the upper part 


of the cup, until the pressure above and below the | 
valve is nearly equal, and the valve closes. The) 


contained steam condenses, and falls to the bottom 
of the cup; the valve is again lifted and the dis- | 
placed lubricant overflows through the small hole 
shown in the valve, into the tube, and thus a con- | 
tinuous intermittent supply of oil is kept up. | 
By opening the valve F, the cup niay be emptied, ' 


Fig. 30.--THe “Star 
LuBRICATOR” Nort. 


Fic. 27.—THE “STAR 
LUCRICATOR” OapP. 


| recess in the cap. One half turn is sufficient to 
| open or close the cup; to prevent the nipple from 
|turning too easily, it is cut through at S and 
slightly sprung. 

| 
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SANITARY SUGGESTIONS.* 

The health of any building is dependent upon 
| free and moving pure air, outside and inside its 
| walls; anything which interferes with this first 
| condition of health is injurious. And it follows 
| that in towns, where land isdear and a large num- 
| ber of persons are crowded on a given area, better 
ventilation and circulation of air may be obtained 
|by placing dwellings in stories one above the 
| other, and leaving spaces between the buiidings, 
'than by placing them in one-storied buildings, 
| which would be too close ther to allow of cir- 
culation of air round the building. 

The next step in knowle of sanitary cen- 
struction is to learn how to obtain pure air in a 
building. What is pure air? What are the impu- 
| rities which make the air of a town so different 
from the fresh air of the country? The volume 
of sulphuric acid from coal thrown up by our fires 
| into London air is enormous. A cubic yard of 

London air has been found to contain 19 ins of 

sulphurous acid. The street dust and mud is full 
'of ammonia from horse-dung. The gases from the 
| sewers pour into the town air. 

Our civilization compels us to live in houses, and 
to maintain a temperature different from that out 
of doors. What are the conditions as to change 
under which we exist out of doors? The move- 
ment of the air is stated in the poe gaya 
General's reports to be about 12 mi an 
hour on an average, or rather more than 


From the address by Ceptets Douglas Galton, at tbe 
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tively pure. In Paris, theair for the Legislative 

| Assembly is drawn down from a height of 180 feet, 

| so as to be taken from a point above many of the 

|impurities of the town atmosphere. That is a 

‘reasonable and sensible arrangement, and might 
be usefully adopted in public buildings in towns. 
In the Houses of Parliament, the so-called fresh 

|airis taken from courtyards on the street level, 
from which horse traffic is not excluded. 

The maintenance of the standard of purity, or 
| rather impurity, in a building, depends on ventila- 
|ting arrangements. Ventilation chiefly depends 

on the laws which govern the movement of air, its 

dilatation by heat or contraction by cold ; or, if 
effected by pumps and fans, then upon the laws of 
|the motion of air in channels, the friction they en- 
| tail, and similar questions. Therefore all these 
| are matters for careful study. But when we ap- 
|ply the study to practice, other considerations 
| occur. Weare told by theory that a room con- 
taining an air space of 1,000 cubic feet, occupied by 
one individual, would require to be supplied with 
8,000 cubic feet per hour, in order to maintain it 
in a proper condition of purity and humidity. But 
in our temperate climate, a careful practical ex- 
|amination of the condition of barrack-rooms and 
hospitals, judged of by the test of smell, showed 
that arrangements which appear to provide for a 
volume of air much less in amount than that ob- 
tained by calculation will keep the room in a fair 
condition. These results have pointed to about 
1,200 cubic feet of air admitted per man per hour 
in barrack-rooms occupied by persons in health. 
This need not be set down to errors in calculataon 
or in theory. 

There are many data which cannot be brought 
into the theoretical calculation. For instance, the 
carbonic acid disappears in a newly-plastered or 
lime-washed room, and could be recovered from 
the lime ; therefore a newly-cleaned, lime-whited 
room will present different conditions from a long- 
occupied, dirty room. Washing with quicklime 
destroys fungi in dirty walls; the same effect is 
produced by sulphurous acid fumigation. has 
the same property, especially dry air; and hence 
opening windows, turning down and all such 
measures, act directly on the subsequent state of 
the air. Therefore an enormous effect is produced 
on = the elements of tte above et ie the 
windows of a room are kept open forseveral hours 
a day instead of be closed. Besides the 
conditions undér whic ee ce and out of 


| 
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tained the smoky particles, while the air 
through. Iil-fitting doors and windows allow of 
the of a considerable quantity of air. 
a temperate climate, where the changes of temper 
ature of the outer air are rapid and considerable, 
these means of producing the outflow from and 
the inflow of air into a confined space are in con- 
stant operation. A sleeping-room is very warm 
when occupied at night, a rapid fall of temper- 
ature outside occurs, and at once a considerable 
movement of air takes place. 


It may be summed up that, whatever the cubic 
space, the air in a confined space occupied by living 
beings may be assumed to attain a permanent de- 


gree of purity, or rather impurity, theoretically | 


dependent upon the rate at which emanations are 
given out by the breathing and other exhalations 
of the occupants, and upon the rate at which fresh 
air is admitted, and therefore the same supply of 
air will equally well ventilate any space, but the 
larger the cubic space the longer it will be before 
the air in it attains its permanent condition of im- 
purity. Moreover, the larger the cubic space the 
more easily will the supply of fresh air be brought 
in without altering the temperature, and without 
causing injurious draughts. 
difficulties of ventilation arises from the draughts 
occasioned thereby. Every one approves of venti- 
lation in theory. but practically no one likes to per- 
ceive any movement of air. 

These conditions point to the care which should 
be exercised in the form of rooms, the position of 
windows, doors, fireplaces, and other matters. We 
should study how the currents of air move ina 
room ; what is the effect of the form of room on 
the circulation of these currents of air. For in- 
stance, a lofty room with the tops of windows 
some distance below the cealing, and without out- 


lets for air at the ceiling level, become dangerous | 


unless a constant circulation of air goes on, because 
the heated air, loaded with impurities, ascends, 
stagnates in the space near the ceiling, cools, and 
falls down, and remixes with the air in the lowest 
part of the room, and thus increases its impurity. 

These effects are modified by anything which 
causes circulation of the air. The open fire- 
place creates circulation of air in a room, with 
closed doors and windows. The air is drawn 
along the floor toward the grate; it is then warmed 
by the heat which pervades all objects near the 
fire, and is carried up the chimney with the 
smoke, while the remainder, partly in consequence 
of the warmth it has acquired from the fire, and 
partly owing to the impetus careted in its move- 
ment toward the fire, flows upward toward the 
ceiling near the chimney breast. It passes along 
the ceiling, and as it cools in its progress toward 
the opposite wall, descends to the floor, to be again 
drawn toward the fire-place. 

Thus the open fire, while continually removing a 
certain quantity of air from the room, which must 
be replaced by fresh air, causes an efficient circu- 
lation of the air remaining in the room. More- 
over, a room warmed by an open fire is pleasanter 
than a room warmed by hot-water pipes. “A warm 
body radiates heat to a colder body near to it. The 
heat rays from a flame or from incandescent matter 
pass through the air without heating it; they 
warm the solid bodies upon which they impinge, 
and these warm the air. 


Where the source of heatin a room consists of 


hot-water pipes, or low-pressure steam pipes, the 
air is first warmed, and imparts its heat to the 
walls. The air is thus warmer than the walls. 
When a room is warmed by an open fire, on the 
other hand, the warming is effected by the radiant 
heat from the fire, which passes through the air 
without sensibly warming it; the radiant heat 
warms the walls and the furniture, and these im- 

their heat to the air. Therefore, the walls in 
his case are warmer than the air. Consequently, 


in two rooms, one warmed by an open fire and the | 


other by hot-water pipes, and with air at the same 
temperature in both rooms, the walls in the room 
heated by hot-water pipes would be some degrees 
colder than the air, and therefore colder than the 
walls of a room heated by an open fire; and these 
colder walls would, therefore. abstract heat from 
the occupants by radiation more rapidly than 
would be the case in the room heated an open 
tire. And to bring the walls in the room heated with 
hot-water pipes to the same temperature as the 
walls in the room heated by an open fire, would re- 
uire the air of the room to be heated to an amount 
Eeyoud that necessary for comfort, and therefore, 
to a greater amount than is desirable. Moreover, 
warmed air contains less oxygen than cooler air; 
and, as sick persons are more sensitive to such in- 
fluences than in health, these may be the 
ital wards, the warmin: 


as theatres, 
» assemblies, prisons, the 


Tn | 


One of the chief | 
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are all based on the same principles of- the move- 


| ment of air. 
Another group of questions relating to sanitary 
construction is: What are the best materials for 
the house, and the best distribution of those ma- 
|terials? How can the less pure air from the 
|ground be prevented from entering the house 
through the basement? What is the effect of the 
| porosity of materials on the health of the inmates 
|of a house? What is the law which regulates the 
| loss of heat through walls and windows, skylights 
and roofs ? 
loss of heat through a wall 9 inches—i. e., one 
brick—thick, with a temperature inside the room 
2° above that outside, would be 1 unit for a given 
| area of surface of wall, the loss of heat through a 
| wall built of two half bricks—i. e., 445 inches—on 
| each side of a central air space, would be two-thirds 
| of the loss of the solid wall. Similarly the los: of heat 
' through a double window would be about three- 
| fifths of that through a single window. The laws 
| which govern these questions are as complicated 
| as those which govern the strength of materials, 
or the flow of water, and they form the alphabet 
| of sanitary building. 
While, however, I have limited myself to speak- 
ing of a theoretical knowledge, it is of essential 


importance that the sanitary architect, builder, or | 


engineer should have also practical technical 
| knowledge of the subject. 
| constitutes a good material and good workman- 
jship. One instance of the sanitary importance of 
| the quality of materials will suffice here. Dust 
| and impurities adhere less to glass of a good quality 
| than to glass of a bad quality, because the surface 
| of the latter becomes rough much more rapidly 

than the surface of glass of good quality.—The 
| Architect, Nov. 8. 


GENERAL INTELLIGENCE. 


2 We solicit and are always pleased to publish in these 
| cotumns any items of interest that may be furnished us. 


GAS AND WATER. 
An artesian well, at Elmira, N. Y., struck salt at a 
depth of 1,000 feet. 
The water-work ordinance, of Hamilton, Ohio, failed 


to pass at the Council meeting on the Ist inst., for want 
of a two-third majority. 








The negotiations between the cities of eee and 

Covington, Ky., in regard to a water supply from the 
| former city have come to an unsuccessful close, and the 
| committee asks to be discharged. 


| The Water-Works Company, of Indianapolis, Ind., 
| is considering the feasibility of replacing all the 4-inch 
| mains in the city with 6-inch mains. This will make a 
change in twelve miles of pipe. 


| Itis stated authoritatively that Professor Andre, of 
London, England, has at length perfected his electric 


light. He claims for it that it excels all others hereto- | 
fore exhibited in continuity of light and economy in | 


| use, and hence in cheapness. 


The Ludlow Valve Manufacturing Co., of Troy, N. Y., 
report business better than for many years past. Dur- 
ing the past season their works have been run overtime 
to a large extent, and they have at present large orders 
ahead. Their valves and hydrants are shipped and used 
all over the country. 


The Mohawk & Hudson Manufacturing Co., of Water- 
ford, N. Y., which was awarded the contract on the 13th 
| of September for furnishing the valves up to the size of 
12 inches for the new water-works at Fort Wayne, Ind., 
made the final shipment Nov. 13, their contract 
ne over 170 valves, of sizes ranging from 4 to 12 
inches. 


Pittsburgh foundrymen are not clamorous for their 
city water-works machinery contracts. The Atlas 
Works alone have bid for the job of repairing the broken 
engine at the new pumping works, although bids were 
also invited from following firms: Robinson, Rea & 
Co.; Robert Lee; Wilcox. Miller & Shinkle; James 
Reese; Mackintosh,.Hemphill & Co.; Satler & McCoy, 
| and Robert Totten. Three bids must be received before 
| the committee will award. 
| Mr. John T. Langford, late Manager of the Chapman 
| Valve Manufacturing Company has established an office 
| at 55 Kilby street, Boston, as a dealer in water and gas 
| works supplies. He has the Boston Agency of the ar- 

ren F & Machine Company, of this city, manu- 
| facturers of cast-iron water and gas pipe, etc., and con- 
| nections with dealers in other lines in water and gas 
interests, which, united with his long association and 
familiarity therewith, afford him first-class facilities 
| for supplying any demands of parties interested. 
| Thomas A. Edison, the inventor, announces that he will 
aac 
.d., Wi e 
| have ected. His burners rill 
rs, and the wires will 
of the 





which he claims to 


in surveying lands in Westchester 
gad in surveying ian in Wowcester Gu 


For instance, if we assume that the | W ' 
| gives the following comparative figures: 


He should know what | 


all the houses in Menlo | 
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of this city, have now completed their task, and the 
work of constructing the reservoirs and aqueducts will 
be commenced without delay. At Armonck there are 
275 acres to be used as a reservoir. At Kensico 600 
acres are to be dammed up,, and at the Rye Lakes there 
are 300 acres. Iron pipes six feet in diameter will lead 
the water from these basins to the reservoirs, to the 
ridge of land immediately west of the railroad station 
at William’s Bridge. The entire work is to be finished 
in good order by November 1, 1881. 


Eugene Vanderpool, C. E., Engineer of the Newark 
Gas-Light Company, in a recent pamphlet on “‘ The 
Waste of Energy in the Production of Water Gas,” 
The cost of 
1,144 cubic feet of 16-candle water gas is: 1. Anthra- 
cite, 75 Ibs., 15.1 cents; 2. Naphtha, 5 gallons, 25 certs; 
8. Coke, for vaporizing. ete., 4 cents; 4. Labor, Scents; 


| 5. Lime, 1.5 cents; 6. Water, 2 cents; total, 55.6 cents. 


Cost per thousand cubic feet, 48.6 cents. The cost of 


11,200 cubic feet of 16-candle coal gas is: 1. Coal, 
$5.50; 2. Labor, $1.12; 3. Purification, 23 cents; 4. 
Water, 3 cents; total, $6.88. Less residuals: 1. Coke, 
$2.52; 2. Tar, 25 cents; 3. Ammoniacal liquor, lO cents; 


total residual, $2.87. 
gas, $4.01. 


A few years ago the Pittsburgh Gas Company ren 
dered a bill against the city for the amount of govern 
ment tax, at the rate of twenty-five cents per thousand 
feet, which said company had paid on 12,000,000 feet fur 
nished annually to the city free, as per previous agree 
ment. The city refu ed to pay and the Gas Company 
brought action to recover the amount, about $12,000. 
The case was decided against the plaintiff company in 
the Courtof Common Pleas, and was taken up to the 
Supreme Court, where the decision of the court below 
was aftirmed. It was then taken to the United States 
Supreme Court, resulting in the following decision: 

‘**In the case of the Pittsburgh Gas Company, plaintiff 
in error rs. the City of Pittsburgh, error to the Supreme 
Court of Pennsylvania,in the U. 8S. Supreme Court, say: 
Section 94, Internal Revenue Act of 1864, levying taxes 
on illuminating gas, to be paid by the manufacturer, 
savs: ‘ All gas companies whose price is fixed by law are 
authorized to add the tax imnneel to the price per thou 

|.sand feet on gas sold, and all such companies which have 

| heretoffore contracted to furnish gas to municipal cor- 
porations are, in like manner, authorized to add such tax 

| to such contract price.’ This, in the opinion of the Court, 
does not make a municipal corporation liable for tax in 
a case where a gas company, for a valuable considera- 
tion, contracts to furnish the corporation with gas free 
of charge. The judgment of the lower court is affirmed, 
with costs.” 


Net cost of above amount of coal 
Cost per thousand cubic feet, 35.8 cents. 


oe 


STREETS, DRAINAGE, ETC. 


Mercantile street, Boston, is to be extended at a cost 
of $35,000. Objections will be heard on the Sth 


A sewer system for Memphis to cost 
225,000, has been recommended by the 
| Commission. A 2-per-cent tax is called for. 


not over 
Sanitary 


The Street Commissioners of Boston have recommen- 
ded the extension of Hamilton Place, at a net cost of 

180,424, independent of several estates that may be 
assessed for betterments. : 


In Obic, cities of the grade cf Springfield, are restricted 
to a total tax of 12 miils on the celler, from which, after 
providing for all other departments, very little is left for 
| sewerage purposes. That city is now contemplating a 
| system of sewe , and the City Solicitor bas been 
| called upon to devise a legal way to procure the funds. 
| The City Engineer and Improvement Committee have 
| also been directed to divide the city into sewer districts, 
| and report a plan of same. 

i 3 


VEST PENN RAILROAD V8. ALLEGHENY CrTy.—In 
|the improvement of Church avenue the city of Alle- 
| gheny erected a retaining wall, partly upon the prop- 
erty of the company, and, as they allege, against their 
wi Afterward the city brought action to recover 
| from the company their pro rata of the cest of the im- 
provement, amounting to £4,741.62. The defendant 
| company refused to pay on the ground that a portion 
| of the wall was on their own property. Common Pleas 
| No. 2 decided the case in favor of the city, which de- 
| cision Justice Mercur reverses in the following opinion: 
The city can create a valid municipal lien for improv- 
| ing a street only when the improvement is made in pur- 
| suance of law. The street must first be duly established, 
its width must be fixed, and the improvement be made 
| within its lines, before the expense thereof can be im- 
| posed on the lands of an adjoining owner. As the lien 
| does not rest on any agreement or specific assent of the 
owner of the Jand charged with this burden, and the im- 
pane is often against his wish, a clear right should 

— by the municipality to justify suck an act of 
sovere 


power. This wall was built in violation of 


law. e taking of the ground was a trespass. It 
has not the palliating circumstances of having been 
committed inadvertently. Prior to and at the 


city was notified by the engineer of the com not te 
| build on its land. pasando of the rights af the plain. 


| tiff in error, the city sae po re on to which it had 
|no right. The portion of the wall which is within the 
| lines of the street is self-sustaining It is of no benefit 
| to the street and of no value tothe public. It can be 


| kept in place only by the support which it receives from 





tside |# Continued trespass on the lands of the plaintiff in 


_ error. Private 


il 


cannot in this manner be taken 
by the city, and the cost of any part 
structure be charged on the property of one 
tsare thus vi The municipal charg 


e8 
ly on lands in this county are sufficiently 
without 

The learned 


subjecting them to any im contrary 
Sie re oaths Seo 


it is now ordered that judgment in the 
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special verdict and reserved 
dicto, be entered infavor of the defendant in error for 
three thousand seven hundred and six dollars and 
twelve cents. 


BRIDGES. 


The Boston, Revere Beach and Lynn R. R. Co., 
contracted with an East Boston Kage Co. for a bri 
over the basin in East Boston to cost $12,000, and 
completed by April 1, next. 


Financia! condition of the East River Bridge Com- 
pany: 
Received from New York to Nov. 1, 1879...... 
Interest on New York bonds to Dec, 31, 1879.. 
Received from ~~ to Nov, 1, 1879....... 
Interest on Brooklyn bonds to Dec. 31, 1879. 
Cash liabilities per November statement of trus- 
tees 
Due on land Rapa prior to 1879, as per trus- 
tees’ exhib 
Due on contracts made oer to on hes 
trustees’ exhibits .......... oi 


has 


'2,°200,000,00 
274,563.63 
* 4,168,965,67 
83,2 


296,842.81 
$8, 158,387.52 


E = litures over appropriation, Nov. x 
xcexs of expenc Pp! jcnoen ae 
NEW YORK ACCOUNT. 
Amount paid by New York to Nov. 1, 1879 
Interest on New York bonds to Dec. 31, 1879. . 
Proportion of liabilities 


2, 200,000.00 


p $2,701,757.17 

Amount due from New York 666,666. 

Excess of amount due $35,090.51 
BROOKLYN a NT. 

Amount paid by Brooklyn to Nov. 

Interest on Brooklyn bonds to Dec. i. 1879 

Proportion of liabilities 


$4,168.966.67 
833,276.60 
454,387.08 


nics ee $5,456,630.35 
Amount due from Brooklyn...................-. é 5, 333,333.34 


Excess of amount due 


The Kell Bridge Co., of Buffalo, N. Y., has com- 
pleted a ee of six fixed and one draw spans for 
the Western Counties Railroad of Nova Scotia, and has 
orders for twe spans from the Houston & Texas Central 
Railroad; one span for the Canada Pacific Railroad; 
two spans for the Lake Shore & ie 
Railroad, and the bridge over the Red River for the 
St. Louis, Iron Mountain & Southern Railroad, com- | 
rising one draw span, 312 feet long, one fixed span, 
96 feet long, two fixed span 80 feet long. 


The Baltimore Bridge Company is building a ~ 
000 wrought iron bri for the “Short Line” R. R., 
Minneapolis, Minn. ‘otal length, 1150 feet, divided | 
into two spans of 325 feet each, one of 240 feet and one 
of 260 feet. It will be - second highest structure of | 
its kind in the country, the highest being over the Ken- 
tucky River in Kentucky. Its distance above the Missis- | 
i wil be 148 feet, while the Kentucky bridge is 132 
fet high gher. The approach on the western end, is a 
cone Son 1200 feet in | , and 18 feet in height. 
Underneath the railroad track will be a wagon bridge 


— eee —— 
RAILROADS. 
St. Paul, Minn., is to have a $280,000 Union depot. 


The town of Presque Isle, Me., has voted $10,000 in | 
aid of a narrow-gauge railroad. 

Preparations are going on for the inaugural trip over | 
the satire Cincinnati Southern railway. 


The State of Mic 
Southern Michigan 
back taxes. 


The Macungie, Pa., [ron Co. proposes 


t | 


ilroad Company for $1,000,000 


poses at once to build | 


two miles of railroad from Macungie to Spring Creek, at | steam-fog-signal, to take the place o 
| off Sandy Hook. 


a cost of $85,000. 


Contracts have been made to 
Keene Railway in first-class con 
to the latter place. 


Within a few months the citizens of Evansville, Ind., 
have given over $3,000,000 in aid of railroads coming | 
into Ent enterprising city. 


The record of railroad construction thus far this year | 
shows a total of 2,987 miles, —s 1,777 miles report- | 
ed for the corresponding period in 1878. 


It is announced that the Fort Wayne & Alton Rail- 


ut the Manchester & | 
ition from Harrisville | 


road will build a new Union Depot at Canal and Madi- | 


son streets, Chicago, in the spring, to cost $1,500,000. 


It is said that work will soon be t 
sion of the Freehold & New York Railroad from Free- 
hold, N. J., west by south to Allentown, about 18 miles. 


The bonuses required by the Toronto and Ottawa 


Railway from the townships and- villagés of the coun- | 


ties Lanark, Frontenac, Hastin 
Peterborough amount to over $1, 


Addington and 
,000. 


Texas papers report active locating on the Austin and — 


San Antonio extension of the International and Great 


Northern R. R., wu ——— which grading is expected to com- 
mence shortly. ce is 80 miles. 


oon Bellaire, a Valley & 
(narrow-gauge), Be hae 
oe hee Monroe, No! 
in and Perry, Ohio, capital 
Miles and others, was incorporated last week 


John E. Blunt, Chief Engineer of the Wines & St. 
Peter Railroad, has sent = a 6. Wei party, under 
charge of Assistant to — a 
route for the extension of the racy Same 


through the counties 


point non obstante dene das 


276.60 


"274,563.63 | 
227°193.54 | 


$123,297.01 | 


n Southern | 


| 


| ous detriment of navigation. 
higan has sued the Lake Shore and | 


n on an exten- 


Shawnee Railway 


eee 


EN ———er 


NEWS. 


Missouri river, toward the Black 1k Hills, upon which work rk | Gra 
will be pushed rapidly next season. 


General James Harding, Railroad Commissioner of | 
Missouri, is doing his wo "in a novel manner. He is | 
now on a 200-mile walk over the raiiroads of Northwest 

| Missouri, inspecting the condition of the road-beds, rails, 
ties and bridges. The work, he claims, can’t be prop- 
ee done in a palace car or from a car platform. 


rty owners and residents of Carmansville and 
mgton Heights have petitioned the Manhattan 
Rallwa Company to build a 600-foot bridge from os 
treet terminus of the Metropolitan Railwa 
i ep crown of the hill at Washington Heights, for w ich 
| plans and estimates are to be presented at the next 
| meeting of the Foard. 


The contract for grading, bridging and tieing the | 
Columbus, Jeffersonville Cincinnati narrow-ga' 
road from Mt. Sterling to Columbus, O., has been let to 
38 | Messrs. W. A. Hershiser & Co., of Columbus, and for 

— and ur ing from Allentown to Columbus. 
high ey R. R. Co. employs 11,000 men in 
‘dhe ond pays $300,000 per month in wages. 


Never, says the Atlanta Constitution, since the South 
was settled, has there been such uneasiness and activity 
in her railroad circles as at present, Never were there 
such gigantic moves being made and contemplated. The 
problem that is agitating the tes is the securing 
of lines from the West to the South Atlantic coast. The | 
drift of trade is clearly — —— plying part of the 
European demand th ern ports and im- 
| porting goods for the West aan these same ports. 


A party of distinguished gentlemen, mostl 
chusetts State officials and railroad men, are lane week 
| visiting the principal seaboard cities and looking at the 
| elevators, piers, railroad depots, ete. Boston is con- 
| templating some extensive improvements on her water 
| front, and this party is traveling to see what has been 
accomplished in this direction elsewhere. The party | 
| consists of Governor Thomas Talbot, Hon. John Bray- | 

ton of the Governor’s Council, Hon. Albert Mason, 
Willard P. ees and Francis A. Nye, of the State 
Harbor and Land Commission ; Hon. A. D. Briggs and 
Edward W. Kinsley, of the State Railroad Commission ; 
Ex-Governor Frederick L. Ames, a director of the 
Pacific railroad and of the Hoosac Tunnel and Western 
| railroad; Hon. Hocum Hosford, general m r of 
the Boston & Lowell railroad, and Mr. G. Clinton 
Gardner, general — = of the Troy & Greenfield 
railroad, which also em the Hoosac tunnel. The 
| party left Boston on Friday night the 30th inst., and 
| spent Saturday in New York inspecting the terminal 
| facilities of the Pennsylvania and Erie railroads at 
Jersey City. In Baltimore they devoted Monday last 
to inspecting the fine improvements on the Patapsco. 
Tuesday was spent in Philadelphia, leaving . that 
jevening for Pittsburg, and stopping at A toona. 
Thence home via Elmira and Binghamton. 

dine 


RIVERS AND HARBORS. 


The Mississippi Valley River Improvement Conven- 
tion met in Louisville, Ky., on the 2d inst. Commis- 
sioners from thirteen states were reported as appointed. 


General Parke, of the U. 8. Engineer Corps, opines to 
| Congress that Captain Eads must maintain the channel 
| required at the Jetties, exclusively by the Jetties and 
not with dredges. 


Henry F. Knapp, C. E., in a letter to tlie Commercial 
Bulletin, endeavors to show that while deep water has 
been secured at the mouth of the Mississippi River, the 
| river bed above New Orleans has been raised,to the seri- 








| Among the recommendations of the Light-house 
Board is one for an appropriation of $40,000 for a ew 
| light-house at the mouth of the Connecticut River, and 
|} another of $50,000 for a ——— with a powerful 
the light-ship now 


vetition of Smith Ely, Jr., and 76 other citizens of 
the 2 United States, praying for an ee for the 
| Harlem River, was presented in the United States 
— on the 2d inst., by Senator Kernan. On the 
me day,,Senator Gordon, of Georgia, introduced the 
| following joint resolution: 
Whereas, The project of the construction of inter-oceanic 
for the 
ment of the 
States, and 


| canal in Nicaragua is recognized as a necessit; 
| perity of commerce ot the world and the deve 
maritime and commercial interests of the Uni! 
| Whereas, Such an enterprise must of necessity be consid- 
| ered as of international utility, under the protection of the 
Government of the United States; therefore, be it 
Resolved, etc., That the Government of the United States 
es to accord full and entire protection to the company 
which shall be granted a concession by the Government of 
Nica a for the construction = said interoceanic 
and will secure to said ae the peaceful enjoymen 
| the be conceded by such gran 
Which was referred to the ' Gasnisiiies on Commerce, 
when appointed. And in the House, Mr. Ellis, of Louisi- 
ana, introduced a joint resolution, pledging the protec- | 
tion of the government to the Nicaraguan Interoceanic | 
Canal Company, when it shail have obtained a grant 
from the Nicaraguan Governmen ae was referred, 
Representative Burnside, of 
| something to say on the Laccmmacnar tee nominee of the 
Darien Canal 


| pe 


| 
ned | 
| 


in niall 
MISCELLANEOUS. 
The net debt of Boston on Nov. 30 was $26,417 pene | 
an increase since April 30, 1879, of $187, 342.88. 


Cleaned-up brass-work, if left in damp sand, sila 
a fine brown color, which, when polished with adry | 
| brush, remains permanent and requires little cleaning, 


ya | The Yellow Jacket and Hale & Norcross 


the 'the Comstock lode, were sold on the Ist, Robert §. 


uge | Lesse 
om 


| them from 
| bull perpetrated the agent made it here, for he actually 


ot | Hive 


DerEc 


. 6, 1879. 


Graves ial the inane and Alonzo ities the 


The Yori Iron Works, Lewis, Dalzell & Co., 


aermees, Fs Pa., were 


corhead tor $160, 
up at once. 


A canal has just been completed in Hawaii for the 
irrigation on the sugar plantations in the centre of the 


island, which crosses twenty-eight gu in the mow 
(alas snd ts thirty miiesinueeh. . 


The extraordinary progress of the United States in 
manufacturing industries is shown by the fact that in 
1860 1,311, 246 hands were engaged ; in 1870 the num- 
ber rose to "2,053,996, and in 1880 the figures are ex- 


at 
bt on the 2d inst. by Mr. 
The works will be started 


ee ee 


Gen. G. M. Totten has received a letter from M. De 
inviting him to meet the latter at Panama on 
of December. Gen Totten has accepted the in- 
vitation, and will be aceompanied by Mr. Nathan Apple- 
ton and others interested in the interoceanic canal enter- 


| prise. 


The remains of a celebrated Irish ruin were recently 
walled in, by direction of the proprietor, to preserve 
from further ruin. But if ever there was an Irish 


pulled down the ruins themselves to obtain stone for a 


| wall to inclose them. 


The following are the bids for the Westmoreland 
(Pa.) County Poor House, opened Nov. 1. The contract 
was awarded tothe last-named of fees: J. 
D. Walker & Co., $55,000; Bittner & Co., 354,600: 
Schenke & co $54,425 ; Fulton, $58,600 : Frazier 
Bros., $53,500 ; Anderson & Baker, $51,315. 


A French statist has come to the conclusion, after a 
very laborious examination of the number of deaths 
from railway accidents in all parts of the world, that if 
a person were to live continually in a railway carriage 
and spend all his time in traveling, the chances in favor 
of his dying from railway accident would not occur 
until he was 960 years old. 


The annual value of gold produced by the h ae 
mines in California averages not less than $11, 
while the amount of land directly injured is very coat 
in comparison. Should uydrenie mining be stopped, it 
would render not less than 100,000 people homeless, de- 
stroy their means of support and ruin eight or nine 
counties. Not less than $100,000,000 is invested in hy- 
draulic mines in California. 


The Italian engineers propose to employ dynamite to 
prepare rocky lands for the cultivation of olive trees. 
Already a commntites of scientific agriculturists has been 
— to examine this pro’ and an experiment 

scale is to be at once made on the property of 
Bignor inchieri. near Tivoli. The Minister of Agri- 
ture and the College of Agriculturists have contrib- 


| uted toward the cost of the dynamite experiments. 


A cubic inch of gold is worth $210; a cubic foot, 
$362,880; a cubic yard, $9,797,762; ; valuing it at $18.69 
an ounce. At the commencement of the 
there was in the world 427,000,000 in gold, but had 
diminished to $57,000,000 at the time America was 
discovered. It then began to increase, and the amount 
of gold in use is estimated to be $6,000,000,000. Yet 
all this, welded into one mass, would be ‘contained ina 
cube of twenty-six feet. 


The quantity of silver obtained in 1878 from British 
mines was 471 ounces, and most of the precious 
metal was Pood g in combination with lead. total 
value of the silver thus obtained in the year in question 
was estimated at £88,296 19s. 6d. In the same year 
the gold found in British mines weighed 702 ounces 16 
dwts. 8 ge and was estimated to of the value of 
£2,848 15s. 2d. Nearly all this British gold—namely, 
a fraction over 697 ounces—was procured in Wales. 


Johr. H. Smedley, ———— says that Perere 
County is rich in valuable mineral deposits. The gre 
serpentine ridge, extending from the Delowass o 
through Chester County into Maryland, contains gold, 
silver, plumbite, platinum, sapphires, eme: and 
amethysts. He says: ‘I predict that within the next 
two years there will be large sums of money spent in 
P in Delaware County. The Little Bethel 
mines are now turning out large quantities of garnet at 
from $30 to $100 a ton.” 


For the year ending Nov. 15, there were entered in 
at office = the of State of i articles of 
tion for rail companies, ital stock, 
es a ree of _s 6; mae $75,000; 
cere ; *water-w orks com- 
— aie $75,000 5 Ciuee companies, 4 ; 
$355,000 : telephone companies, 7; capita. tal, 
$1 3,950 total number of ‘ies incorporated, 
; increase of capital, $8,220,005 ; reduction of 
ital, $896,200 ; total capital stock authorized, $90,- 


which is now building for the Stewart Ca 
at Garden ee! L. L, is, in some one 


the remarkable instruments in the world. It 


upon the ke 

in the great 
grea’ 

in the 
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SATURDAY, DECEMBER 6, 1879. 


A 60-ton fly-wheel, 30 ft. in diameter. revolving | 
seventy-five times per minute, and which has been 
in use eleven years, exploded at the Rensselaer rail 
mill, in Troy, N. Y., on the 6th, damaging the 
building $10,000 and fatally injuring one man. 
Five hundred men will lie idle until repairs are 
made. 


— -— o— - 

THE superior value of ENGINEERING NEWSas a 
medium for advertising contracts is now pretty 
generally recognized, not only in this country but 
even in Downing street, London, where also the su- 
perior enterprise of American contractors over 
their English brethren is probably becoming known 
to even the sleepy colonial officials that doze away 
acomfortable existence in that favored quarter. 

et 

PLANS and specifications were filed in the De- 
partment of Buildings of this city, on the 8th, by | 
William H. Vanderbilt, and his sons Cornelius and 
William K. Vanderbilt, for three buildings that 
they are to erect at a total cost of $1,650,000. They 
are to be located on Fifth avenue between Fifty- 
first and Fifty-seventh streets. The double house 
of Mr. William H. Vanderbilt will occupy an en- 
tire block and cost $700,000. 

—e 

ONE year ago the Aldermen of this city passed a 
resolution exempting s@veral Roman Catholic Or- 
phan Asylums on Fifth avenue from Croton water | 
tax and rents. On the 6th inst. the Corporation 
Counsel delivered an opinion that the Common 
Council, at the present time, has no jurisdiction 
whatever over the subject of fixing Croton water 
rents, and even if it had, would be expressly pro- | 
hibited, by the provisions of the act of 1862, from | 
passing any resolution exempting any property in 
this city from the payment of the whole, or any 
portion, of the Croton water rents established by 
the Commissioner of Public Works. 


oo 
WE learn, on good authority, that M. Philip- 
part—the famous Paris financier, whose latest 
escapade was a mysterious disappearance from 
Paris, leaving the Banque Europeenne minus some 
millions of francs—was sanguinely devoted to the 
Nicaragua canal scheme. One of his agents is 
now at Nicaragua, looking after interests asso- 
ciated with the canal project ; and, in some quar- 
ters, it is wondered whether M. Philippart himself 
has not gone there. Can it be that the promise of 
a large Paris subscription of capital to the Grant- 
Ammen scheme, of which the Herald and World 
have lately had so much to say, are pledges from 
the famous M: Philippart’ That the Rothschilds 
can have made the reported promises to such a 
vague and utterly unpromising scheme is wholly 
incredible; and we know of no one so likely to 
make pledges of thirty or forty millions for such a 
dubious undertaking as Philippart. His promises, 
however, are good enough for the transparent 
puffery in which our above-mentioned contem- 
poraries are indulging.—Commercial Bulletin. 
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Two more numbers will complete the present 
volame of ENGINEERING News. A title-page and 
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subscribers as possible, we prefer to have than | eb veittnine who have supported us with their pa- 


sent in, prepaid in every case, as our profit is really | 
less than the charges on each package. The price 
for binding ENGINEERING News, in neat and sub- 
stantial covers, will be One Dollar only.—— 
Over fifty per cent of the subscribers to *‘ Hum- 
ber’s Water Supply” returned their numbers for 
binding. Since the return of the bound copies, 
the bindery has been so crowded with holiday 
work that orders for such large and difticult books 
as this have been declined till after the New 
Year. We will now take orders for binding this 
book atthe old rates of $3.00, until Jan. 15, | 
after which time we cannot afford to do it for less 
than $5.00, as the rates will be correspondingly 
increased on us by reason of the few copies to| 
be bound at one time.——We are selling this 
magnificent work at $15, the price till Jan. 1, 
after which time the price will be raised $1 
per month until the few remaining copies are sold. 
It must be understood that the edition printed was 
only 500 copies, of which about 125 now remain 
unsold: there are no plates cast from which to 
print another edition; but the entire work would 
have to be reproduced, a venture in publishing 
that will not be attempted in this country in the 
present century at least. The price for the Eng- 
lish copy remains at $60, and our edition will 
bring from $30 to $40 by the time the last copy is | 
sold. Purchasers now are therefore pretty certain 
to get their money back at any time they wish to 
sell their copy.— We invite attention to our lists of 
second-hand books occasionally advertised ; the 
prices are put low purposely to insure quick sales, | 
and purchasers are therefore invited to send | 


|promptly their orders. We invite Engineers to 


place the sale of their libraries in our hands. We 


will make reasonable terms with them, and there is 


no other way in which they can reach Engineers so | 
readily as through this journal. We will be obliged | 
if our friends who wish to take other journals will | 
subscribe for them through us. We are always | 
willing to pay agents who work for our interests | 
the regular commission on new subscribers, but our | 


tronage, and it is certainly not assuming too much 
when we say that our progress, upon general princi- 
ples, in the coming year must be greater than here 
tofore, so that our readers may count on getting for 
their money more than they have ever heretofore. 
It is by the faithful support of our subscribers and 
advertisers that we are enabled to buy the talents 
of other men as writers for our columns, to pay for 
more and fresher news, to illustrate our journal 
more freely, and to expand its sphere of usefulness 
to them in a hundred ways that a new or poorly 


patronized enterprise cannot afford to do. 
— ee » 
ACROSS THE ISTHMUS. 


A large and intelligent audience assembled in 
Chickering Hall, on Tuesday evening last, to hear 
a paper on *‘ The Proposed Interoceanic Ship-Canal 
across Nicaragua,” by Rear-Admiral Daniel Am- 
men, read before the American Geographical 
Society. Judge Daly, President of the Society, 
presided, and on the platform were present a num- 
ber of distinguished gentlemen, more or less inti- 
mately associated with the different canal schemes, 
while of the audience, the remarkable preponder- 
ance of gray hairs and bald heads, showed that it 
was made up largely of men, who, recognizing the 
vast importance of the subject to be discussed, 
were anxious to hear ‘‘some new thing.”” What 
did they hear? Very largely a rehash of the now 
tolerably familiar plaint of the disappointed dele 
gates to the Paris Congress, who, having a pet 
scheme to present before what was well understood 
in advance to be a ‘** packed” jury of foreign specu- 
lators in the interest of their own pet scheme, 
have ever since been grumbling at what would 
have been all right if only it had been Nicaragua 
instead of Panama. Admiral Ammen’s volumi- 
nous remarks—about what De Lesseps said, 
and what Sir John Hawkshaw said, about 
Commander Selfridge’s heresy and his bogus plans 
of the Napipi route, about Mr. Menocal’s clinching 
arguments at Paris, and his *‘ exact information, ' 
his own generous offer to submit to the decision 


old subscribers may rest assured that we will make | of a proper congress the comparative merits of the 
| it as profitable for them to deal directly with us as | Nicaragua and Panama routes, and, lastly, his ex- 
any subscription agent can ; it is our aim to secure tremcly modest assertion as to the universal, one- 
| the patronage of the engineers of America, and we | only sentiment of satisfaction that filled the heart 
_ know of no better way to do it than by doing bet-| of the great American public in view of the possi- 
ter for them thaw any other person will. We) bie generosity of much-traveled Gen. Grant's 
| therefore solicit their patronage on that basis.— | acceptance of the presidency of the canal com 
| We will be pleased to execute orders for our sub-| pany—all were listened to with marked attention 
| scribers for any purchases they may wish to make tinged with regret, however, that a stronger 
| in New York during the holidays ; this is the great | yoiced reader than the very worthy gentleman 
market of the country, and many things are sold | selected had not been delegated to the duty of 
‘here at lower prices than elsewhere.——We will | reading the document. 
| from this date give to any person who will sendus| The reading of Admiral Ammen’s paper was fol- 
| the names of two new subscribers with six dollars, | |jowed by that of letters from Mr. Nathan Apple- 
|a bound copy of ** Latham’s Sanitary Engineering” | ton, who saw merit only inthe Panama route; and 
| which sells at three dollars per copy. We can- | py letters from Mr. Frederick M. Kelley and Mr. 
| not supply any but occasional back numbers of the Ww, W. Evans, the eminent Civil Engineer, both of 
| present volume, and must decline to make upeven | whom, in unmistakable language, advocated the 
‘one complete file. Our files were badly demoral-| superior merits of the San Blas route over all others. 
_ized by unusually large sales of extra papers and | Mr. Menocal followed with arguments in favor of 
by the increase of subscriptions since the publica- | Nicaragua, and among other remarks stated that, 
| tion of Rigg’s ‘* Steam Engine” was commenced, | although earthquakes will play sad havoc with a 
and we cannot now replace them.——Our sub-| tunnel through the Cordilleras, yet they were com- 
scribers are perhaps about as prompt in renewals as | paratively harmless to lock walls and embank- 
can be found on any subscription-list in the | ments in Nicaragua. What a precious gift is this 
‘country, and it has always been a pleasure to) many-sided human nature of ours! 
' deal with them. We hope they will continue to give | Let us see what the present status of the Inter- 
| their unanimous support to this journal by renew- | oceanic Canal question is. The Paris congress was 
ing their subscriptions either this month or early in | g fraud and a failure; De Lesseps has not added to 
next, so that wecan estimate closely onZour neces- | his laurels from his connection with it; on the con- 
sary edition. We think it is hardly necessary to | trary, he has lost prestige very considerably by 
| point out the progress that we have made during defeat; but with the persistent courage that has 





a very complete index will be issued as soon as the year in giving to the profession a high stand-| carried him through a life-time of bitter opposi- 


possible. We will be pleased to receive orders for 
binding this, or any past volumes, or for any other 
unbound periodicals which our subscribers may de- 
sire to preserve. Orders, however, must be sent 


in promptly, as prices are regulated uantity, | : 
and we cies give favorable na ms sing subject of which we have treated in the present | route is utterly impracticable, and that at Panama, 


- volumes. As soon after the index is received by 


ard engineering journal, which, at the same time, tion, he has entered upon a personal investigation 
| isa vehicle of current news, and which now fills a of his selected route, and is now on the way thither. 
_place in newspaper literature in this country that His Engineers preceded him, and were on the 
has heretofore been unoccupied. It is with no ground in opportune time to witness the great storm 
| small degree of pride that we point to the class of | that must convince them, if anything can, that their 


volume, and. also to the very respectable class of | either with or without locks, the proposed canal 
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cannot be built. The Chagres River, its torrents 
and its *‘ northers,” the deep cut through the hills, 
the bottomless swamps that for twenty to twenty- 
five miles must be ditched, and the defenseless 
harbors at either end, must convince even De Lesseps 
that he has mistaken his ground, and that he must 
try again, or give the problem over to other and 
better-informed men. That is the Panama route, 
and its principal American supporters are Nathan 
Appleton, of Boston, General W. W. Wright, 
(. E., of Philadelphia, and probably the Panama 
Railroad Company, which wants to sell out at a 
good figure its rapidly-depreciating property on 
the isthmus. 

The Nicaragua route has reached the floor of 
Congress. Admiral Ammen has said that it is the 
favorite of the American people, although how he 
knows so much about the public mind is hard to 
determine; he hints in unmistakable terms that 
the ablest civil engineers in the country are in 
favor of it, although we have not heard of a 
single civil engineer, except Mr. Menocal, 


on the contrary, very eminent civil engi- 
neers have condemned it in plainest Jan- 
guage as ill-advised, and as being, when built, but 
little more than an engineering curiosity, and in 
time becoming a ‘**ship-canal nuisance;” General 
(rant’s name has always been put forward with it 
as a guarantee of its being insured an ‘‘ economical, 
intelligent and vigorous prosecution” to comple- 
tion, though how the past record of General Grant 
as a civil engineer or a financier entitles him to be 
considered as superior in these qualifications’ to 
every other man on this hemisphere is what some 
people other than Admiral Ammen cannot see, and 
which will be tested when the capitalist is called 
on; the estimates made up from the ‘exact infor- 
mation” of Mr. Menocal are largely at variance 
with those of equally well qualified engineers, and 
while there is a pretty constant hulabaloo being 
maintained by many who see ‘* millions in it,” yet 
the Nicaragua route will bear « great deal of ex- 


in 
the United States who has advocated it, but, | 
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tradiction, we assert that to Mr. Kelley, more than 
to any other living man, is our present knowledge 
of the Panama Isthmus due. Mr. Kelley's explo- 
rations and surveys have been made principally by 
Civil Engineers, and his route, of all others, is to- 
day the most favored by members of that profes- 
sion. That route is the San Blas, which is the 
shortest distance between the oceans, has excel- 
leut harbors at either end : has a considerable dis- 
tance of river navigation; can be constructed 
practically d niveau ; needs very little for future 
maintenance, and which is now making its way 
into such favor that the advocates of Nicaragua 
and Panama very carefully manage to entirely 
ignore it. 

This route, with its merits and its difficulties, 
has been discussed in the columns of this journal 
already, and will hereafter be presented fully, as 
new facts and arguments are brought forward ; it 
is overshadowed at present by the political wire- 

| pulling at Washington, of the people who are look- 

ing for a job at Nicaragua, or who want a danger- 

ous Presidential candidate safely shelved, and by 

the progress of the great Suez Engineer, whose de- 

' cision is eagerly awaited by all interested in any 
of the schemes. But it has the indorsement of 
American engineers who are competent to give an 
opinion, who take no stock in the expensive and 
foolish water stairs of Nicaragua, who know the 
floods and ‘‘northers” of the Chagres River and 
the bottomless swamps of Aspinwall, and who 
have deliberately indorsed the San Blas as the 
route, uotwithstanding its formidable tunnel 
through the Cordilleras. It is destined to be the 
route for the world’s commerce, and, although its 

| indefatigable promoter may not see the return of 
his cash expenditures, yet, along with De Lesseps, 

| as joining the Eastern Oceans, will his name be 

| immortalized as having accomplished the grandest 
achievement ef the age. 

| ++ > oo 

THE JERSEY CITY RESERVOIR. 

| 


The Board of Public Works and the Board of 
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confirm Ruggles has been, consequently, great; but 
they refuse to doso, and insist that the Board of 
Works shall send in the name of some other com- 
petent engineer. The members of the Board of 
Works, on the other hand, retort that the Board ot 
Finance ismaking an unwarrantable interference 
with their affairs, and that it must confirm Rug- 
gles or nobody. 
Jersey City, meanwhile, is paving between 60, 
000 and $70,000 a year of interest upon the bonds 
| issued for the building of this reservoir, which is 
| unfinished, pending the settlement of this dispute. 
Mr. Henry O'Neill, the contractor, says that he 
| hever made the discovery that the reservoir should 
be entirely floored with concrete. He says, fur- 
ther, that the work has been prosecuted as ener- 
| getically as possible, and has been stopped only by 
| the orders of the Chief Engineer. Mr. O'Neill 
/adds that while 500 yards of concrete were called 
for in the contracié, only 60 yards have been used: 
| but he cannot tell how much may be required be- 
| fore the job is completed until he receives orders 
| as to how the work shall be finished. Mr. O'Neill 
| says he has sued the city and got judgment for 
| $5,086 on the contract, and the Sheriff will de- 


| 
| mand payment on the 9th. 
s+. > «+ & 


| THE DISTRICT OF COLUMBIA WATER 
SUPPLY. 


The Committee on Water Supply for the District 

| of Columbia have submitted their report to Con- 
gress. Col. Casey is the Engineer-in-Charge. Con- 

| struction and maintenance to June 30, 1879, have 
cost the United States and the City of Washington 

| a total of $5,137,898. The daily delivery, in 1879. 
to citizens, for domestic purposes, has been 23,321,- 

| 454 gallons, or 15544 gallons per day to each in- 
habitant of Washington “and Georgetown, while « 

| table before the committee, compiled from reports 
| of engineers in charge of the water supply of dif- 
‘ferent cities in the United States and Canada, 
| shows the average daily per capita consumption of 
| water in 20 cities to be as follows: Providence, 25 


amination before its stock is subscribed for. I*8| Finance. of Jersey City, are at a dead-lock upon | gallons; Fall River, 26; Lowell, 33: Lynn. 34; Roch- 
chief supporters are Admiral Ammen and Mr. | the question of.a City Engineer. And thereby | ester, 35; Columbus, 48; Lawrence. 44; Milwaukee, 


Menocal, a quartette of speculators in New street, 


}hangs atale. In 1871 a new reservoir was pro- 


53; Cambridge, 55; St. Louis, 56; Cleveland, 56; Cin- 


this city, who have pulled the wires from the as- | jected at an estimated cost of $100,000, The con- | cinnati, 57: Philadelphia, 58; Brooklyn. 63; Mon- 
sembling of the Paris Congress till now, and who | tract was let after the Erie Canal style; the walls | treal,69; Boston, 75; Toronto, 77; Buffalo,87; Detroit, 
have stock to unload at the proper time; and a! were to be low-priced earth embankments, with a | 105; Chicago, 119, beingan average of 5814 gallons 
couple of New York city dailies, whose opinions , few yards of high-priced stone wall, called for by | per capita per diem. An increased supply . 


are worth just what those of a particular editor, | the specitications. By the subsequent action of a | recommended, and two places are proposed. 


who is ready to write on anything, from dumping a yew Board of Public Works, stone walls were sub- 
garbage scow to building a canal d niveau or on | stituted for earth embanking, and one day the un- 
any other plan, are worth. _completed reservoir was left in the hands of the 

Sane men do not go to a lawyer to get a medical | city, which had to that date expended $600,000 
prescription, nor to a doctor for a legal opinion ;| upon it, instead of the original contract price. We 
neither do they go to a ship captain for the plans | believe it is called ‘‘ balancing bids.” To finish the 
and estimates of a suspension bridge, a line of rail- | reservoir, bids were called for, and Henry O'Neill 
way, or a ship-canal. They go to a Civil Engineer, got the contract for finishing one end at about 
who by education and long practice has qualified | $27,000. His price fer rock excavation, etc., was 
himself to perform the duties of his profession. | low, but for the small amount of concrete neces- 
That is just what Mr. Frederick M. Kelley did | sary a high price was charged. Then it was dis- 
when, as a young man, with a good bank account | covered that the reservoir would leak, and a full 


: “as . i ° ° } 
and a unique ambition for one of his years, he took | flooring of concrete was necessary, which would | 


hold of the problem of an interoceanic canal across | make the price come to about $60,000, Chief-Engi- 
the American isthmus, and to which for twenty-|neer Levi Post didn’t consider a concrete floor 
seven years he has devoted his money, his time, | necessary. By judicious political changes Mr. 


talents and energies, and who to-day is the one| Post was superseded by Mr. Ruggles, a former 


man of all other men in the world who is thor- deputy-surveyor under Mr. Post, but the Board of | 


oughly informed—even to saturation, if we may | Finance ‘‘ couldn't see it,” and without their con- 
use the term—on the subject of interoceanic canal | currence there could be no confirmation of the ap- 
transit. He has spent about $120,000 in making pointment. They are strengthened in their posi- 
surveys of the isthmus ; he presented and person-' tion by the decision of an expert recently em- 
ally advocated his plans before the French em-| ployed, who states that a concrete flovring is 
peror, the French savans, the most eminent English unnecessary. : 

civil engineers ; was awarded the Telford medal of . One result of the failure to appoint a Chief 
the Institution of Civil Engineers for his paper, | Engineer has been that no contractor on public 
and received for his plans the personal indorsement works in Jersey City has been paid a dollar since 
of its President, Robert Stephenson, and its most | the removal of Chief Engineer Post, except through 
eminent members, besides that of Baren von | a lawsuit; for the charter requires the Chief En- 
Humboldt. He has been instrumental in  gineer's certificate for allsuch payments. It is said 
having fitted and sent out several government that between $30,000 and $40,000 of these bills are 


Col. 
Casey says: ‘* To increase the supply it is suggested 
that another main be laid from the distributing 
reservoir to Capitol Hill. It should be three feet 
| in diameter, and located on a route to be deter- 
mined from a carefulsurvey. It would convey to 
Capitol Hill, at an elevation of 115 feet above 
| datum, 12,000 gallons in 24 hours. The furnishing 
of this additional quantity of water to the city 
would render the completion of the Potomac dam 
a necessity.” The estimated cost of 28,000 feet, a 
3-foot main, at 13; cents per pound, and laid, is 
$398,948. 

The Commissioners of the District and Gen, 
Meigs concur in recommending the extension of 
the conduit as the best means of increasing the 
supply of water, not agreeing, however, as to the 
| point to which it should be extended, and with, 
perhaps, slight differences in their estimates of the 
cost of extension. The Commissioners recom- 
mend that the conduit be extended from the dis- 
tnbuting reservoir to a point north of the city, east 
of Seventh street, and the building of a reservoir 
of large capacity there to be connected by a four- 
. foot main along New Jersey avenue with the prin- 
cipal mains which now radiate from the vicinity 
of Land G streets, and they estimate the cost as 
, follows: Condemnation of land for right of way, 
$9,700; excavation, $322,313; masonry, $203,271.21; 
timber for conduit, $19,447.20, making the total 
| cost for extension, $554,731.41. Estimated cost of 
| four-foot main to connecs conduit with 


surveys, besides those fitted out at his sole per- due andunpaid. The pressure upon the Board of | other mains, $91,298, to which must be added cost 
sonal expense ; and, without fear of successful con- | Finance by contractors and others interested to' of completing dam at Great Falls, $200,000, mak- 
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ing total cost for increasing supply by extending Superintendent Dudley, of the Department of by this young farmer's son, he had accumulated 
conduit, $849,029.41. In addition to this increase Buildings, said the building was sapped through a a few thousand dollars. Col. Zadock Pratt, at thay 
of supply, the Commissioners recommend an addi- defective sewer, but he didn’t examine the founda- time the great tanner of the day, saw in young 
tional reservoir, which, they say, ‘‘ will become tions, didn’t go into the cellars to see the cause of Gould the elements of a great man, and with him 
necessary in order to deliver the water in a condi- the trouble; got his information from the con- conducted the tanning business successfully for 
tion fit for domestic purposes,” the estimated cost tractor, and from the district inspector, and said several years. As Mr. Gould developed in experi 
of which is $462,512.50, which, added to the cost that everything was all right. Meanwhile, it is ence, he saw greater fields of usefulness for him, 
of extension of conduit, main and dam, makes a very consoling to the dwellers in buildings simi- and, about the year 1860, he went to New York, 
grand total of $1,308,541.91. larly constructed and located to know that in the comparatively a stranger, and without anything 
The committee recommend the completion of midst of some future storm of rain and wind they pertaining to fortune. 

the Potomac dam and the extension of the conduit will awake to find themselves buried under 4 mass 
to the high ground north of the city, with the of fallen débris. But perhaps they will not awake. 
necessary main connections, as the best means of roe ar —— 


n PERSONAI mercial or financial education, but an organizer, 
securing abundant present and future supply of agi and toa great extent the executor of his own plans, 


water to Washington and Georgetown. The quan-. At last accounts Capt. Jas. B. Eads bad returned | he has developed, at this early age of forty-five 
tity of water thus secured will be equal to all the from Jerusalem, to Cairo, Kgypt. | years, the greatest man of his day. 
necessities of the public departments, fountains General Lloyd Aspinwall has been appointed From boyhood he has abstained from tobacec, 


and the people. The committee conclude that the Engineer-in-chief of Governor Cornell's staff. wines and liquors. 
quality of the Potomac water cannot be greatly He isa kind-hearted gentleman, diffident in bis 


improved unless by some process of filtration, and manners from childhood, but warm and devoted 
they present a plan of Col. Casey’s for filtering and to his friends, and to them he is only known as 
clarifying the water at an estimated cost of 


A stranger, without any great influential power, 
either pecuniary, social or political, without a com- 





Viscount F. de Lesseps, the promoter of the Pan- 
ama Ship Canal scheme, has sailed for Aspinwall, 
accompanied by his wife, three children, and fif- 


such. 

$913,400, and the estimated annual expense of teen other persons. : oe ae , : 
maintenance and attendance is set down at| ‘“eorge W. Birdsall, who for many yearshasbeen| A Sab DOWNFALL. — The arrest of Mr. Samuel J. 
$28,470 an engineer in the Croton Water Bureau of the F. Thayer, for obtaining money by the use of worth- 
The vecommmendations ef the cemmelites, it ts be | Department of Public Works, was made Chief En- less checks, exposes a sad career of dissipation and 
lieved, will be adopted by the Senate. gineer of that Bureau on the 6th inst. social ruin. Mr. Thayer was rightly known as one 
icity nies F. Walter Hamilton. son of Mr. Charles Hamil- of the ablest architects in New England, and until 
“CONTRACT BUILDINGS.” ton, of Worcester, Mass.,a graduate of the Massa- recently has been enjoying a high degree of suc- 


An illustration of the dangers peculiar to life in rece re 1 a ee Scanainis alauaeke ja aaa a iad i 
a great city is given by the falling down of a block | “ ee ae tgp et Re maintenance of way | ceived in commissions a sum not far short of 
of buildings, Nos. 1888 to 1846, Third avenue, New and rolling stock of the Estrada de Ferro Rezendi, $40,000 aia 
York City, during the storm that prevailed aon — een with headquarters at Braail, ieee ms soon as the work was completed, so ex- 
on the night of the 6th inst. They were South America. : travagant was its possessor in his wild dissipation. 
very nearly completed. The contractors; The career of Monsieur Philippart, of Paris, | He also planned the High School building in Som 
claim that a sewer burst, and they lay the blame | France, as an enterprising financier has been in| erville, the Harvard School in the Charlestown 
upon the Sewerage Department, declaring an in- | Many regards a remarkableone. He was evidently District and a number of fine private dwellin z8 
tention to swe the city fir damages. To a Herald woes foe Che. ceecguperes the stock exchange. From ne that section of the city, besides several ine 
mepeener te Chwemach Powis, Ciel Ragineer of | nee seneeet Jouee Ne showed a ievect Snanciering | ublic and srivate buildings in Boston ona re 
the Bureau of Sewers, said that the Department of anda knack for it. When a student he became, | arent deni He has recently had an Cllice ‘ 
Buildings was to blame for imperfect inspection ; | although without capital, the banker of his school | att buildin owed quebebly; owten’to ons 
that there was no chance for the sewer to do mis- | mates. By issuing certificates payable in weekly 1 7 habits his eeatidiens has not ited rood. Ti * 
chief in the vicinity, because there is no break in it, | installments, he contrived to gather respectable as- | ¥ tie good, ’ 


: . ; ; worthless checks with which he is accused of rais- 
and the new buildings are not connected. Of the | sets, with which he assisted such of his needy cronies ing money were all drawn on the National 


But even this small fortune was gone al- 


mortar he said : as might be aching foraspree. Asan arithmetician | , : 

i i : | Security Bank. His mode of procedure has been 
“Why, it is the cheapest stuff that could be | he was unrivaled. He could, in a moment, solve | to sania friends to cash dete for him after 
made and off for mortar. I hadthe great-| mentally the most intricate problem of compound | 2 


est difficulty in bringing it entire to my office. |; : di : ; Sih . | banking hours, urging an immediate need of funds. 
There is scarcely any on in it, and it ought to be ee rene eae sneinering, _ bie eapehiti- | There are thought to be a number of such checks 
one-third lime,according to the building laws. Then | 9 soi . ‘ wes re "7 . € construction | in existence in addition to those referred to ina 
it is made of fine sand and not of sharp grit. | of several admirable railroads in France and inne: edition 
Think of mortar like that having to stand the Belgium, which have lately been purchased by the ao : \ sia al 
weight of five stories of twelve inch brick wall, | Governments of those countries. His ener. 4g) On being arrested Monday evening, Thayer was 
making a strain of about five hundred tons.” raeverance are phenomenal . valiti rar 4ne'| unable to obtain bail, and spent the night in the 
Of the foundations, Mr. Towle said that the law re- | » T icin meee er len & haan & aoe re 'Tombs. He was arraigned in the Municipal Court 
quires hydraulic cement mortar to be used in laying ee, 29 WER | 


; ; 'thismorving on two complaints of obtaining 
them, and to have a tensile strain of 250 pounds, as many friends. Probably no speculaior of our | 
and the contractors «id not use any such. Mr. 


day has met with such persistent and determined | money by oe tae a waived examina- 
Dowie coutinesd : opposition, or,on the other hand, found such ready | tidn in each case, and was held in $1,000 until the 
“The law requires that under an iron column, mapper, ee thin Monseer, FiRiggns. ; Possessing 
such as they put into these buildings, there shali | nothing, he has handled hundreds of millions. He resided with his wife in Newtonville.—Bost 
be bond stones put in every thirty inches of the | has made and lost many fortunes, and has always ; om 
foundation wall. They did not conform to this | arisen from his fall with a French smile, and an Journal, On. 


either.” | undaunted spirit. No man has so often surprised Gen. T. L. Rosser, Chief Engineer of the Nort} 
i . y sl red tk - oie } ° . + rp . 7 7 , : 5 = me ENG l- 
tte ana. vos caclnany aie v the | by his bold strategy, the market of Paris. His ern Pacific Railroad, has resigned his position, and 
columns that went to pieces in the fall. *‘ This | latest downfall is incomprehensible. He has run | it has been accepted. Gen. Rosser has been directly 
is a piece of the front,” said he, ‘‘for you see it is | away like a coward when his presence and the|in charge of the construction since the Northern 


inted. It is about three-eighths of an inch thick, : ; : ote 87 ao 
ed the law requires that ‘ aan ts wm tate | guarantee which he could have offered would have Pacific started in the ane part of 1870, and his re 

This other piece was of the back of the column, | saved those who had relied on his prudence and | ener from the service of the company is deeply 
and it, too, is only five-eighths of an inch thick. | skill. regretted by all. 

Just look at the kind of iron used.” | Mr. Jay Gould, the railway king, comes from a| The retirement of Gen. Rosser from the North- 


The reporter examined the metal, which was of | : : : ? j roa Cd 7 
anova Tschhien. No one who saw it could fail | Puritan stock that emigrated into the wilderness | ern Pacific ree in rves more than a passing 
to agree with Mr. Towle’s wonderment that such | of Delaware County, N. Y., in the year 1789. He | notice, as he is the last remaining link between 
‘pipe stems,” as he called them, should be ex-| was born in the town of Roxbury in the year | ‘‘the old time andthe new.” Smith, Spaulding, 
: to support four stories of brick wall. of 1885. Upon his father's farm he remained until | Roberts, Mead, Cass and many others, all retired 


Mr. Towle continued: “The foundation walls | ; : d 
were only twenty inches thick, and they ought to | he was 16 years old, and during that period he years ago, and he alone remained of the men 


have been twenty-four. The buildings were not | Went to a district school. With the aid of his | actively engaged in the baptism of this great work. 
accurate at the points of contact, as the law says | sisters he procured his education, and at the age Gen. Rosser’s military record is well known. A 
they should be. You can understand the weak | of 18 compiled a history of Delaware County, that “chum” and classmate of Gen. Custer at West 


8 

_ Woey . 

’ stru: i ‘ | s 2 

inst OF of falling sttiund aa the Tower part of the | Was 80 complete, that no historian has since at-| Point, the bugle-call of the rebellion sent them 


walls naturally would, the whole thing fell in a tempted to improve upon it, into opposite armies. Each, without special poli- 
heap. The buildings were made of imposing, but, Previous to his arriving at his majority, he had, tical or family influence, rose to the rank of 
the ee of — and it isa shame by actual survey, published maps of Delaware, major-general, and became the favorite cavalry 
they: There cu orate ead 3 Towle, | Ulster, and Albany counties in this State, and of | leaders of their respective armies at the surpris- 


. Towle, 
ing to the and “his desk, several counties in the State of Ohio. ingly early age of twenty-four years. 
Pont ata ie is the best that ean Be peeduced.” | From these enterprises, organized and carriedout | The surrender of Lee left Rosser stranded. Ed- 


bail. Mr. Thayer is about 35 years of age, and has 


16th inst. He has not yet succeeded in obtaining ; 






i 
} 
‘ 
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t 
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tically unfitted for an active civic business. Act- 
ing on the advice of the old commander, Gen. 
Lee, he attended the law school at the Washington 
and Tee University in Virginia, only to determine 
that the law was not his “‘ forte.” He then became 
General Superintendent of the National (Southern) 
Express Company, of which Gen. Joe Johnson was 
president, with headquarters at New Orleans, and 
aided in the enshrouding and burial of that early 
defunct corporation. Then he returned to Ballti- 
more and opened a commission store and—broke. 
Then commenced an engineering career by making 


a hydrographical survey of the harbor of Balti- | 


more. In 1868 he was employed as transitman on 


the Pittsburg & McConnellsville Railway. Becom- | 


ing dissatisfied he threw up that situation. and in 
the summer of 1869 came to St. Paul, where he re- 
mained unemployed until late in the fall, when, 
for want of a better situation, he accepted the po- 
sition of ax-man in the engineering service of the 


Lake Superior & Mississippi Railway, that position | 


being the only available one, and being tendered 
by Wm. L. Banning, the then president of that 
road, Think of it! 
army wielding an ax on a railroad in the piney 
woods of Minnesota : 
* Imperial Cesar, dead and turned to clay. 
Thrust in a hole to keep the winds away.” 

Then, in the winter of 1870 (on the 14th day of 
February), he tendered his services to Gen. lra 
Spaulding, Division Engineer of the Northern Pa- 
citic Railroad, and was given the position of transit- 
man. Two months from that time he was consti- 
tuted principal assistant to Spaulding, and took 
full charge of the construction of the road from 
the junction through the swamps and morasses of 
Northern Minnesota to Brainerd. 

From that time until to-day, every rail laid on 
the great thoroughfare has been under his direct 
supervision. 


erts to New York, in the spring of 1871, Gen. Ros- | 
ser took full control of the work, and has been the | 
only engineer actively employed on the line since | 


that time. 
In 1871 he made the first preliminary survey 
from the Red River to the Yellowstone, 


Montana. 
the line of Apple River, east of the Missouri, and 


The Murat of the Confederate , 


After the return of W. Milnor Rob- | 


ENGINEERING NEWS. 


holidays, and will then pruceed to Washington, | DESCRIPTION OF A WROUGHT-IRON DECK 


where he will spend the winter. His futtfre course 
of action is undecided, but it is understood that he 
has two or three prominent engineering positions 
awaiting his acceptance, should he determine to 
resume the duties of his profession actively.— 
Correspondence of St. Paul Pioneer Press. 


——_-___ =< +0 2 0+ 

NEWS OF THE WEEK. 
Construction on the Filbert street (Philadelphia) 
Elevated Railroad is to be continued. Injunction 
refused..—-The new Hoosac Tunnel Railroad was 
opened to traffic on the 6th inst.——The Louisville 
& Nashville Railroad magnates are ‘*‘ moving” on 
Pensacola.——-Coal mining in the Schuylkill dis- 
trict will be suspended from Dec. 24 to Jan. 5 next. 
——The Erie Canal closed for the season at mid- 


night of the 6th.——On the 6th inst. 77,142 ordi- | 


nary letters, 7,776 registered letters, and 124 bags 
of papers were sent by the foreign mail from the 
New York city post-office, being the largest ever 
sent out in one day.——Forty-six building permits 


were issued in Brooklyn last week.——The old | 


South Side Railroad Company of Long Island was 
reorganized on the 5th inst., and the name changed 
to that of ‘the Brooklyn & Montauk Railroad 
Company,” F. D. Tappen, President. 

Quicksand has been struck in the Paterson, N. J., 
Artesian well at a depth of 1,200 feet. The con- 
tractor says he never before met such sand at a 


depth of more than 200 feet.——10,000 counterfeit | 


‘Trade dollars” have been sold at 40 cents in 
this city during a year past.——Active operations 
against the squatters and their shanties on the 
West Side of this city have commenced and there 
are hopes that in time, a large and desirable resi- 
dence district will be rendered habitable to rent pay- 
ing citizens..—-Henry J. Dudley, Superintendent 
'of Buildings of New York City, was held to bail on 
the Sth, to answer a charge of corruption. A 
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BRIDGE, 

OF THREE SPANS OF 150 FEET EACH, BETWEEN PIERS 
OVER CROTON LAKE, ON THE NEW YORK CITY AND 
NORTHERN RAILROAD ; WM. H. GRANT, CHIEF EN- 
GINEER : A. P. BOLLER, CONTRACTOR. 


Written for Enarmveerine News. | 


_ Width of bridge (for single track), 14 feet; depth 
| of truss, 24 feet; rectangular truss, pin connec- 
| tions; panels, 16 feet; top chords, 2 channel bars 
‘connected by 12-inch plate on top, reinforced in 
| middle; main ties and bottom chords, welded eye- 
| bars, posts of truss and piers of 2 channel bars 
| connected by I-beam; the height of bridge above 
| water, 75 feet; weight of bridge, 1,100 pounds per 
| lineal foot. 

The two pier foundations were built of cribs, 
filled with stone and sunk in about 25 feet of 
| water; the tops surmounted with masonry from 3 
| feet below water to 4 feet above: the balance of 
| piers, up to the bridge-seat, of wrought-iron. 

The abutments and pier foundations were built 
| about eight years ago by the New York, Boston & 
Montreal Railroad Company, at which period the 
{company failed and left the bridge and other 
| work generally on the line (50 miles) unfinished. 
|The new organization of the New York City & 
| Northern Railroad Company took it in hand and 
erected the bridge during the past season. 

The pier foundations, being in deep water, and 
having been enveloped by loose stone filling 
| dumped around them at the time they were sunk. 
| could not be critically examined. Several intelli- 
| gent people residing in the vicinity, who had seen 
| the cribs sunk, expressed doubts as to their secur- 

ity. In order to test them in the only way that re- 
| mained practicable, and allay the fears, reasonable 
or otherwise, of the public, each pier was heavily 
loaded. This was done by means of temporary 


and 

between a line of skirmishers from Georgetown, in | 
Minnesota, to the mouth of the Glendiva Creek, in | 
In September of that year, he reported | 


witness in the examination stated, that he did not cribs built upon the exterior lines of the pier ma- 


give Mr. Dudley money ; he only rolled up a $100 sonry and filled with stone. The weight was grad- 
‘bill and “flipped” it up in the air before Mr. | yally increased until it reached an amount largely 
‘Dudley. He didn’t know where it went as he only | jn excess of any load that could ever be brought 
‘flipped it.” Mr. Dudley denied absolutely all upon the piers by the combined weight of engines 
charges made against him. and loaded cars occupying the entire length of the 

An appropriation of $1,000,000 is asked for the | bridge. During the loading, and after the full 
establishment of a mint in New York City.— | weight had remained sometime on the piers, no 
John Clifford, a Chicago architect, has been ap-| disturbance or yielding of the work took place, 
pointed architect for the new city hall, San Fran-| and the stability of the foundations was consid- 
| cisco.—James Cumings, President of the Morris | ered sufficiently established. 


the Heart River, west of the Missouri, as the most | & Cumings’ Dredging Company of this city, died 
available route; was ordered to survey it; and did | on the 7th inst., at the age of 77 years. His whole | 
complete the location of the line from Red River | life has been spent in this city.——Charles H. Has- 
to the Missouri in two months from the day he re-| well, Clifford H. Hahn, and William H. Wickham | 
ceived his orders. have been appointed by Judge Donohue as Com- | 
At that time all the country west of the Red | missioners of Estimate and Assessment for the 
River was ** Indian country,” and Gen. Rosser had | opening of Webster: avenue, New York.——Gen. 
several close calls on his scalp; notably, once with- | H. G. Wright, Chief Engineer, U. S. A., accom-| 
in three or four miles of where I now write, under | panied by Major Farquhar, of the Light-House | 
the very walls of Fort Lincoln, and once between | Board, are on a tour of inspection of light-| 


The temporary loading was removed, and the 
iron piers and bridge were erected in conformity 
with the following 

SPECIFICATIONS—(condensed). 

“The bridge to be proportioned to carry: The 
weight of the entire structure, including timber, 
floor system, and a moving load of 2,500 pounds 
per lineal‘ foot, and panel loads due to a 35 ton 
engine with 4 drivers, 8 feet wheel base and 23 tons 
on drivers. 

‘* The piers to be proportioned to carry the above 


here and the Yellowstone, when he, in company 
with Lieut. Adair, was hunting antelope six or 
seven miles from the protecting military escort. 
The two were surrounded by about two hundred 
Indians, Lieut. Adair was fatally wounded by a 
savage, and the General held at bay over his pros- 
trate body for two hours, when the timely arrival 
of atroop of cavalry chased the noble red man 
away from his prey, and released the General from 
his close quarters. 

Gen. Rosser’s successful career during the past 
ten years, in Minnesota, bears with it a fine moral 
lesson to the young men of his section. He fore- 
swore politics, and growling at fate when the war 
closed, took hold of active, useful life with the 
same resistless courage which animated him when 
fighting the battles of his section, and with better 
success. 

His reward is a respectable competency, and the 
high and sincere regard of all who know and 
respect energy and skill, guided and directed by 
unswerving honor and rectitude. 

He will remain in Minreapolis until after the 


house stations on the Southern coast.— The | loads, with ee oe eens ef cca 
. i ‘ : « ¢, | per square foot of win of bridge, piersan 

New York Dock Department is being “ in-| trains of engines and cars covering the entire 
| vestigated” this week about an alleged violation of | length of the bridge. 

the law by the Dock Department, under the pre-| |‘ Top lateral bracing of the bridge to be propor- 
| tence of improving the water front.——75 feet is | tional pobre a ee eet — of 
the maximum width allowed for New York | eet ieee 150 eoeea per iment fas. yee 
piers, by a law of 1868.——Work on the Middle | tions of temperature to the extent of 150 degrees to 
| Penitentiary, at Huntingdon, Pa., is suspended, | be provided for. E : 
and probably will not be renewed for a yeer or) “All of the bridge structure and piers to be 


i'more. $100,000 have been expended.——Notice is dasa Oe gegnipmag dla a niin — deen 
given in the Canada Gazette that application will | 10,000 pounds per square inch on main d ‘ 

‘be made for an act to incorporate the ‘French | 11,000 Seema of square inch on bottom c 
| Atlantic Cable Company.” | and 8,000 pounds per square inch on counter rods; 
| compression mem to be so proportioned that 
the maximum load shall, in no case, cause a greater 
strain than 9,000 pounds per square inch. 

“The pin posts to be strongly anchored in the 
foundation masonry. 

** All material 
a standard quality 





| PRoJECTED PuBLIC Works IN ITaLy.—The General 
| Council of Public Works has a ed the following: 
| Clearing out of the port of CivitaVecchia; tions 
| for the clearing out of the maritime station at Venice, 
percha ne erp a aan yy og which wee a 3 
| extraordinary excavations for 

the port of Brindisi; use of Praag, ny way meee hs 
'Soronno and Fino 8. Pietro Martise Tramway (subject 
| to the examination of some still wanting). 
| The Minister of Public Works hasalso the 

| of the proposed section of the Oristano- va 

| road from Oschiri to Monti; and the contracting com- 
pany has made arrangements for commencing the works. 


in the iron work to be of 


as employed by builders 

of best repute, and otented to the omen ae its 
use in the several parts of oo. 

‘* Wrought iron to answer to the following speci- 


fications: 
mst ae Oe reese ele, Se 
an elestie livatt 26,000 pounds per square inch. 
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boiled iron, and capable of standing the following 
tests: 

“ Bars of not over 44¢ inch sectional area, when 
tested in the usual way, shall have an ultimate 
strength of 50,000 pounds per square inch, and 
stretch 1245 per cent. of their strength before 
breaking. Specimen bars of smaller section to have 
a breaking strength of 52,000 pounds per square 
inch, and an elongation of about 18 per cent. in a 
length of 8 inches. All iron for tension members 
to be capable of being bent cold through 90 degrees 
on a curve whose diameter is not over twice the 
thickness of the piece, witheut cracking. At least 
one sample in.three must stand a bend of 180 de- | 
grees. Riveted work to be well done by power 
machines where possible, rivets to fill the holes, 
which must match in contiguous plates, so as to 
avoid distortion of rivets. Abutting-machine | 
faced surfaces shall be true, and in contact; 


pin holes shall be bored true and parallel, with a" 


clearance for accurately-turned pins of not exceed- | 
ing »y of an inch. Pins shall so proportioned | 
that the shearing strains shall not exceed 7,500 
pounds per square inch. Members subjected to 
strains of tension and compression shall be propor: 
tional to resist each of them. All compression 
members shall be properly stayed against crippling. 
In members subject to tensile strains, full allow- 
ance shall be made for reduction of section by rivet 
holes, screw threads, etc. 

‘** The wood work of the flooring system to con- 
sist of Georgia pine cross-beams, 7” = 
inches apart, centre to centre, and two lines of 8” 
x 8” guard timbers, all properly framed and 
bolted. 

** All iron work to receive two coats of mineral 
paint and linseed oil. 

‘All materials and workmanship to be to the 
satisfaction of the Chief Engineer of the said rail- 
road company, and in accordance with plans ap- 
proved by him.” 





~ CORRESPONDENCE. 


COMMON TIME ON RAILWAYS. 


Boston, Dec. 9, 1879. 
Epitok ENGINEERING NEWS : 


Referring to Mr. Pearson's note under above 
heading in ENGINEERING NEws of Dec. 6, 1 would 
state that at the last meeting of the American 
Metrological Society, an exhaustive report on the 
subject was presented by a committee consisting 
of Cleveland Abbe, of the Signal Office. War De- 
partment ; E. B. Elliott, of the Bureau of Statis- 
tics, Treasury Department; Prof. C. 8. Pierce, of 
the Coast Survey, and Dr. H. 
or of Mathematics at Yale College. A brief ac- 
count of it may be found in Science News (New 
York), vol. 1, No. 15, for June 1, 1879, from which 
it appears that, among other things, it was 


‘+ Resolved, That the American Metrological | 
Society represent to the General Ticket Agents’ | 
Association, and other railroad officials, the pro-| 


priety of diminishing the number of standards of 
time ; and recommend that there be not more than 
one for every hour of longitude west of the meri- 
dian of Greenwich. about as provided for in the 
following schedule : 


than 
Green- 
wich. 


GEOGRAPHICAL 


DESIGNATION. 
SECTIONS. 


Meridian. 
er 


‘Standard 
Time slow- 


Newfoundland. 


= 
= 


8. 
0 Eastern time. 


0 Atlantic time. 


0 Valley time. 


~ 


pS ERE 0 Mountain Time. 
Pacific Slope 

British Columbia. . 
Vgseeaser si 
Island 


0 Pacific time. 


ee 


The committee regard this | only as a stepping | 
stone toward more complete uniformity. F. B. 


pentane eae — 
All tension members must be made from new- | 


14”, laid 16 | 
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} 


a? Senhiate s Water mente of Cities and towns.’ 
| Itis certainly a splendid book. 
Very respectfully, &c., 
THOMAS BERNARD, City Engineer. 

{This is but one of many similar endorsements to 
the above splendid treatise that we have received 
since its completion. We have not heard of a 
single complaint, and when the book is once seen | 
and examined, and the price considered, we do not | 
kuow where room for complaint could be found. | 
There is a quiet but steady demand for the work 
| and the unsold copies are gradually diminishing in 
number. The price will hereafter be advanced one 
dol’ar per month until all are sold, and we do not 
| know of any better investment now offered.—Eb. 
| ENGINEERING NEws. } 
| EVANSVILLE (IND.) RAILROAD INTERESTS. 


OFFICE OF CHICAGO & EVANSVILLE RAILROAD } 
CoMPANY, EVANSVILLE, Ind., Dec. 8, 1879. { 


EDITOR ENGINEERING NEWs : 

In your issue of the 6th inst., and in the column 
headed ‘“ Railroads,” it is stated that *‘ the citizens 
of Evansville, Ind., within a few months, 
given over $3,000,000 in aid of railroads.” Now, 
Sir, this is a terrible exaggeration. She has, bow- 
ever, taken stock in the Evansville, Washington 
& Worthington Railroad, to the amount of $150,- 
000; in the Chicago & Evansville Railroad, $85.- 
000, and in the Local Trade Railway, $65,000 ; and 
lately has, by a vote of her citizens, donated 
' $100,000 to the Evansville, Owensboro & Nashville 

Railroad. This is the whole amount subscribed or 
donated this year, which, with former stock sub- 
scriptions to the Evansville & Terre Haute Rail- 
road, the Henderson & Nashville and the St. Louis 


have 


& Southeastern, makes a total of $1,100,000. Please 
make the correction and oblige 
Yours very truly, 
Jas. D. SAUNDERS, CU. E. 


{|Our note was from an exchange.—Ep. ENul- 
NEERING NEWs. | © 
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Figs. 31-34 illustrate twostyles of ‘* hydrostatic” 
| lubricators; that is, those in which the weight ofa 
column of water from condensed steam lifts the 





Fic. 31.—Se1BERT CYLINDER O1L Cup. SECTION. 


‘lubricant in a vessel, and causes it to flow outward | 
into the steam pipe. It will be noticed that the’ 
_ principle of operation is substantially the same as 
that of the automatic or displacement lubricators 
‘heretofore described. The hydrostatic lubricators 
| discharge the oil into the steam pipe above the 
throttle valve, where it is mingled with and in a 


HUMBER’S TREATISE ON WATER SUPPLY. | vaporized form is carried by the steam, to thor- | 


Geo. H. Frost, Esq.: 





,| made by the Seibert Cylinder Oil Cup Co. 
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+! sight, can be quickly and minutely regulated. 
The lubricators may be placed at any convenient 
point on a level high enough above the thro‘tle 
valve, to allow sufficient inclination to the dis- 
charge pipe, and to ensure thoro igh mixture of the 
oil and steam before the valve is reached: in som 
instances, they are quite a distance from the steam 
pipe: if necessary, one lubricator will supply oil to 
two or more engines, 

Figs. 31, 32 show the ** Seibert cylinder oil cup, ’ 
, of Bo - 
ton, Mass.; fig. 31 being a vertical section. From 
the bottom of the closed oil chamber D., rise tv. o 
right-angled pipes, one, F, A, being the condensing 
and the other, B, the discharging pipe. Their up- 
per horizontal branches enter the vertical part C, 
of the steam pipe above the throttle valve, with the 
condensing pipe, 145 feet or more, above the other. 
A glass gauge tube forms the vertical part of the 
discharge pipe: in the lower end of the latter, a 
small tube, bent in the shape of an inverted syphon, 
is inserted, with the longer branch in the centre 
and reaching nearly to the top of the oil chamber. 
The chamber being filled with oil and the gauge 


tube with cold water—by removing the screw top 





Fie. 32.— 


-SEIBERT CYLINDER OIL Cup. 


M and the adjacent small plug—to operate the lu- 
bricator, open the steam valve L, and when ‘the 
pipe F has filled with condensed steam, open the 
feed valve J and then the discharge valve K. The 


joil flows down the small tube, rises in globules 


through the water in the gauge tube and thence 
passes into the steam pipe. The supply is graduated 
by the feed valve; the oil chamber is emptied 
through the waste cock G. Sizes of the lubricator 
larger than the one shown are supported by a 
standard, which rests upon the steam chest or other or 
convenient place. 

Figs. 33, 34 illustrate the ‘‘American lubricator,” 
made by the American Lubricator Co., of Detroit, 
Mich. The small detached view in the upper left- 
hand corner of fig. 33 is a vertical section at right 
angles to the other view, showing the valves and 
passages between the oil and water chambers. The 
lubricator is attached to the steam pipe FE, by an 
arm; through this are two passages; one, F, F, to 
admit steam, by means of a vertical tube reaches 
from the steam pipe to the top of the condensed- 
steam chamber G; and the other, J, ./, to discharge 
oil, is prolonged by a bent tube in the steam pipe 
and ends at the top of the oil chamber J. An in- 
verted syphon, H, H, within the oil chamber. con- 
veys water from the condensed steam chamber 
and discharges it into the glass gauge tube I. To 


NorFroik, Va., Dec. 4, 1879. | oughly lubricate all the working parts it touches— | | operate this lubricator, the oil chamber and gauge 


/ the throttle, governor and steam valves, the valve tube are filled, by removing the screw top D; then 
Dear Sir: Inclosed find my check for fifteen | stems, the piston and the piston rod. The supply | the condensed steam or feed valve B is opened. 
(15) dollars, for which please send meanother copy ' passes through a glass gauge tube, and being in' and after drops of water cease flowing into the 
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gauge tube, the oil valve A is slightly opened. 
Condensed water in drops passes down through 
the gauge tube into the oil chamber at the bottom 
and displaces the oil, which rises in like quantities 
and flows into the steam pipe. The rate of flow is 
regulated by the feed valve; the oil chamber and 
gauge tube are emptied through the lower valve 
C’. It will be noticed that this lubricator requires 
but one connection with the steam pipe, and this 


eh dase ores 


. 7 
BSNS 


Fig. 34.—TuHE AMERICAN LUBRICATOR FOR STEAM 
CYLINDERS. REDUCED PERSPECTIVE VIEW. 


may be where this pipe is horizontal or vertical, 
care being taken that the discharge end of the oil 
tube is lower than the other end. 

Figs. 35-39 illustrate examples of pump lubri- 
cators for steam cylinders; these consist of a small , 
plunger pump, worked either by hand or power. 
They are positive in their action, and when driven | 
by the engine furnish a supply of oil which varies | 
uniformly with the engine speed, and ceases when 
the engine stops. 


Fig. 35 shows a cylinder oil pump to be worked 
by hand, made by J. E. Lonergan & Co. It isa 
small vertical pump, secured to the steam chest or 
other convenient support; it draws oil from a gra- 
duating oil cup, similar to that shown by fig. 43, 
whereby the feed is regulated; discharges through 
a check valve. 

Fig. 36 shows in section, a cylinder oil pump to 
be worked by hand, made by E. G. Felthousen, of 
Buffalo, N. Y. In this, the passage from the oil 
chamber to the pump cylinder is closed by the 
plunger early in its return stroke. A small check 
valve prevents flow of steam into the pump, and 


Fie. 38.—AUTOMATIC CYLINDER OLL PUMP 
CONNECTION, 


Seale 3s. Fic. 35.—Hanp CYLINDER Or Pump. 


it may be entirely cut off by the globe valve in the arm, until reversed by the lug, it similarly engages | the oil passes and is cut off by the piston on its 
discharge pipe. Usually the oil chamber has a with the other part of the rack and moves the pis-| forward stroke. The supply is regulated by a set 
cap, as seen in fig. 37. ton inward. A spring latch over the ratchet. holds | screw (4) whereby the piston is moved in or out of 
Figs. 37, 38 illustrate the ‘* automatic cylinder it in position after reversal; the rack, ratchet and the stuffing box (8), and less or more of its stroke 
oi] pump,” also made bv E. G. Felthousen. In latch are enclosed in a case, which the rocker arm made before the oil port is covered. From the 
fig. 38, the oi! chamber and pump cylinder are in enters at the bottom. This arm is connected by a pump cylinder, the oil passes through the check 
section. At the outer end of the horizontal piston rod (1), toany part of the engine having a positive valves (6), (9), and the bent pipe (10), (11), (12), up- 
is a rack (3) with teeth equally divided by a lug, | motion, which within the limits of the slot in the ward and outward into the steam pipe (18). The 
toward which they slope. A double ratchet (2) on | arm, will move the ratchet somewhat more than apparatus is supported by means of a flange (7), 
the upper end of a vertical, slotted rocker arm, | the space between two teeth in the rack, In the _ to which a suitable brevet or base is secured. 
engages with one part on the rack and moves the middle of the pump cylinder is a small port (5) Fig. 39 shows an “ automatic pump lubricator” 
pistons outward one tooth at each throw of the | connected with the oil chamber, through which for steam cylinders, made hy J. E. Lonergan & 
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GENERAL INTELLIGENCE. 


G2 We solicit and are always pleased to publish in these 
cotumns any items of interest that may be furnished us 


GAS AND WATER. 


The drill at the artesian wellof Paterson, N. J., is now 
passing through a heavy strata of plaster of Paris ata 
depth of 1,170 feet. Next! 


Superintendent Johuson, of the Minneapolis water 
works, has prepared plans and estimates for an enlarge 
ment of these works, to cost about $35,000, which are 
before the Council already, and probably will be adopt 
ed. 


The Water Department of Washington is engaged in 
laying a 12-inch main on Four-and-a-half street, to con 
nect with the 30-inch main on Massachusetts avenue and 
the 20-inch main on Maine avenue, for the purpose of 
increasing the supply on Capitol Hill. 


Messrs. Hickler & Co., the contractors for the Troy 
(N. Y.) water-works tunnel and inlet pier, and the lay 
ing of the mains, have completed their work satisfac 
torily as to manner and time. It was this firm of con- 
tractors that met with such hard luck in the loss of their 
fleet, and the drowniug of the senior partner, Mr. Hick 
ler, during the recent heavy gale on Lake Ontario 





The great subterranean aqueduct or tunnel which is 


. . ‘ to supply the city of Baltimore with water is about com 
Fie. 36.—Hanp CYLINDER O1L Pump. pleted. It is twelve feet in diameter, and a few feet less 
Seale \. than seven miles in length. A dam bas been constructed 


across the Gunpowder River at Lock Raven, twelve 
miles from the city. By means of this dam the water 
is turned into the tunnel and carried to Lake Monte 
bello, seven miles distant, where it is discharged into an 
immense natural basin, which has been paved with 
brick and cemented, so as to answer all the purposes of 
a reservoir. From this basin the water will be distrib 
uted to the supply-mains of the city, five miles distant. 
The tunnel cost £1,500,000. It was commenced in 
1876. 


The great 48-inch water-main under Atlautic avenue, 
Brooklyn, burst last week and damaged a large amount 
of property by flooding before it could be repaired, be 
sides wasting nearly five millions of gallons of water 
The accident was due to the failure of a shut-off gate at 
Atlantic avenue, near the place where a connection was 
to be made, to work properly. The gate fits in the pipe 
like a valve, and there Wasa gearing near by to turn it 
but the gearing had not been used for some tine. When 
it was turned, it did not turn the gate all the way, so 
that the minute the cap was disturbed there was a rush 
of water, and the pressure was so great upon the gate 
that it could not be turned. The police notified citizens 
to be extra careful about fires until the pipe was re 
paired. 


The Rock Island Gas Company has the contract for 
lighting Elgin, D)., at the rate of $15 per lamp. The 
is a product of gasoline. The new People’s Gaslight 
‘ompany, of Elgin, will have an election of officers next 
week. There are only four stockholders—D. F. Barclay, 
R. B. Chisholm, Cyrus Larkin and H. Lee Borden. The 
capital stock is #25,000, and is all taken. The work of 
laying gas pipe and the erection of the works will begin 
as soon as the frost is out of the ground in the spring. 
It is also expected that the wonderful electric light will 
be one of the competitors in the great problem of light 
ing the streets of Eigin shortly after New Year’s. The 
company is fully organized, and among the sharehold 
ers are H. Lee Borden, Col. John 8S. Wilcox, O. P. Chis- 
holm, and seven others. 





oe 


Fic. 37.—Avtomatic CYLINDER Or Pump. STREETS, DRAINAGE, ETC. 


Seale %& E. 8S. Chesbrough, Moses Lane, and Geo. S. Waring, 
7’ have been otto a committee to devise a plan of 
sewerage for Milwaukee, Wis. 


The streets and avenues of Washington are now 

ved as follows: Twenty-three miles with wood; 

irty-seven miles with concrete and asphalt: thirteen 
miles with stone blocks: twenty miles with rough stone 
and cobble; seven miles with macadam, and twenty 
three miles with gravel. and ninety-one miles of streets 
are unimproved. The Commissioners of the District 
recommend the expenditure of about $1,300,000 in 
sanitarv improvements this coming year. They estimate 
$299,285 for replacing wood pavements. 


Bips ror Boston ImMprovep SEWERAGE PUMPING 
Esoines.—For two pumping-engines, in accordance 
with designs by E. D. Leavitt, Jr.. erected complete : 
Quintard [ron-Works, New York, $215,000 : J. P. Mor 

Philadelphia, $227,500 ; Reading Iron-W orks, $258, 
000 ; Hollyman Co., $340,000. For four engines from 
the same designs: Quintard lron-Works, %435,000 ; 
J. P. Morris, $446,000 ; Reading Iron- Works, $496,000; 
Hollyman Co., $620,000. For four high-duty engines, 
with boilers, etc., complete, from designs by the bidder : 
G. H. Corliss, Providence, $180,000. For two low-duty 
storm-engines, with boilers, etc., complete, from designs 
by the bidder: H. R. Worthington, New York, $100, 


a 


The Milbrook sewer,in the twentieth and twenty- 
fourth wards, in this city, which bas been under con- 
struction for the two years, is reported by the offi- 

of the Park Department to be ready for use. It is 
— except a few finishing touches. Members 
Sanitary tion, of which Dr. 

is the representative in New York, who 
of the work, say that it is the largest 
world. Its dimensions are 125.158 cubic 

In its construction 10,279 yards of brick masonry 
12,1 yards of rubble masonry have been used 
sewer 510 man boles and receiving bas ns 
abouttwo miles long, and empties into the Mott 
Canal, véar the Harlem River outlet, 


SE 
Fa: 
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Fie. 39.—AvutTomatic Pump LUBRICATOR. 


i 
: 


Co. In this, the pump cylinder A rests upon an graduating oil cup, the same as shown by fig. 43, 
extension of the valve chest, the piston is attached which regulates the feed and permits the oil to be | 
to the main valve stem, and the oil supplied by a ‘ seen as it flows in drops to the steam chest, 


ie 
xo 





The Morse Bridge Company, of Youngstown, O., are 
erecting a furnace for the Mahoning Valley Iron Com- 
pany. They are using many of the parts of an idle fur- 
nace at Niles, which they have almost completely torn 
down. 


R. Goevel, photographer, St. Charles, Mo., has taken 
a series of views of the St. Charles Bridge, after t e dis- 
aster of Nov. 8, which are excellent illustrations, and 
can not but prove of interest to all bridge engineers. The 
cause of the accident to this fine structure has not yet 
been determined, The photographs show the bridge 
and the condition of the span after it fell, We do not 
know the prices. 


The Baldwin Locomotive Works are working night 
and day to their fullest capacity. A number of locomo- 
tives have just been shipped on board the schooner 
Stephen Bennett, now lying at Willow Street Wharf, 
Philadelphia, also an iron bridge constructed by Clark, 
Reeves & Co., Phoenixville, all of which are intended 
for the Paulo Affonso railroad in Brazil. The Bennett 
leaves immediately for her destination. 


(eresatliatan nn 
RAILROADS. 

The Baltimore & Hanover Railroad is open for traffic. 

The Keystone Bridge Works, Pittsburgh, aie building 


a $15,000 iron lighthouse for the Mexican coast near 
Tampico. 


The twoend sof the Cmcinnati Southern Railroad were 
to be joined on the 9th ata point 200 miles south of 
Cincinnati. 


A party of engineers, makin 
for the Utah & Northern 
Portland, Or. 


A large quantity of iron for the construction of the 
Brooklyn Elevated Road has been distributed along the 
line of the road. 


ilroad, 


The extension of the Missouri Pacific and St. Joseph 
railroad is to be commenced at once; St. Joseph has 
granted £30,000 aid. 


A railroad from Omaha to Doniphan, Kan., via 
Nebraska City, to connect the Union Pacific and St. Joe 
and Denver, is among the latest Nebraska schemes. 

There is a prospect of a eee om railroad being 
built from Bismarck, D. T., to the Black Hills. The cost 


is to be $3,000,000, and a Mr. Laman, of New York 
City, is the capitalist. 


The Cincinnati, Rockport & Southwestern Railroad 
have notified the State Secretary that the line will be 
extended from Rockport to Enterprise, to connect with 
the Evansville, Owensboro and Nashville road 


The manufacturers of Sanford, Maine, propose the con- 
struction, of a narrow gauge railroad, to run from 
Springvale to Wells, connecting there with the eastern 
road. One-half the sum necessary has already been 
pledged by Springvale citizens. 


Contracts have been awarded for grading and bridg- 
ing 164 miles of railroad from Cove Jos to the Animas 
river, over the surveyed line of the Denver and Rio 
Grande railway. Under the contract, the grading is to 
be accomplished so as not to impede or delay track lay- 
ing, which is under contract to be completed to Animas 
by July 1, 1880. 


The track laying ou the Northern Pacific has ceased 


for the winter, only fifty-two miles having been laid | 


during the season just closed. Messrs, Lamay & Win- 
ston withdrew their crew week before last, and active 
operations ceased. The pile-bridge over the Missouri, to 
be used by the railway, was to be completed Jast week. 


The papers were signed in Boston last Saturday af- 
ternoon, effecting the long-proposed union of the Atchi- 
son, Topeka & Santa Fé, the St. Louis & San Francisco, 
and the Chicago & Alton Railroad companies for the 
building of a joint line from Albuquerque, on the Rio 
Grande River, New Mexico (the present terminus of the 
Atchison, ‘Topeka & Santa Fé line), to the Pacific coast. 


Of the $8,500,000 bonds of the Metropolitan Elevated 
Railroad, authorized by the terms of the lease to the 
Manhattan Company, only $4,600,000 have as yet been 
sold. The remaining $8,900 are, we hear, to be taken 
by a syndicate now forming, and will soon be offered 
for sale. The proceeds will be applied to defraying the 
cost of the extensions of the road nov in progress.— New 
York Sun. 

It is understood to be the intention of the directors of 
the Brooklyn and Montauk Point railroad to extend the 
road to Montauk Point as early as possible next summer, 
and it is thought that the recent purchase of Montauk 
by Mr. A. W. Benson of Brooklyn has something to do 
with the project. Should it be accomplished, it is said 
European steamers could land at Montauk, and - 
sengers and mails would be able to reach New York 
sixteen hours sooner than at present. , 


Contracts. have been let for pushing the Rio Grande 
164 miles to Animas, to be —. vy July 1, 1880. 
By the by, this company has filed on every available 
route for a railroad in every guich and pass throughout 
Southern and Western Colorado, over 5,000 miles in 
all, and claim exclusive right under ap act of Congress 
to hold these lines against all competition. The people 
of the State won't care if they onty build their roads, 


but there will be a howl if they undertake to shut out | 


other lines. — Boulder (Col.) News. 


When the railroad ‘ war” was raging a year and 
rates were being remorselessiy cut, 3 Vi rbilt, 
being interrogated as to the cause of the difficulty, re- 
plied: ‘ Five trunk lines from the West and business for 
only two.” These conditions may return any year. A 
short crop in the West, or a falling off in the foreign de- 


a preliminary survey | 
have reached | 


| crease 


| Times of the 7th 
| question that Col. Houston 
| urged that this place had no 
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‘mand, may bring the net earnings of all the trunk lines 


down to zero, and then the which has the 
amount of stock to keep afloat will suffer the most. . 
Vanderbilt no doubt ee these contingencies 
when recently, for $25,000,000, he gave the ‘‘ Wabash 
syndicate” permission to share in the or the bad 
fortune of the New York Central.—Ewchange. 


Railway construction in the dominion is active. The 
Canada Pacific contracts are let and now new and con- 
siderable rates are being Pe The promoters of 
the Toronto and Ottawa line are meeting with fair suc- 
cess and application, for two other new lines are to be 
made at next session of Parliament. One is for the con- 
struction of a railway at or near a point os Mon- 
treal, and thence westerly toa point on the boundery 
line between said province and the State of New York, 
at or near Fort Covington, to connect with a line of rail- 
road in said State at or near the town of Potsdam, and 
form an extension of or connection with the Rome, 
Watertown & Ogdensburg Railway, with power to 
build branch lines connecting with any railway —- 
the river St. Lawrence at or near the city of Montreal, 


Dec. 13, 1879. 


| THe Larcest Lock in THE WoRLD.—The lock now 
in course of construction by Gen. Weitzel at the Sault 
| Ste. Marie is 515 feet in and 80 feet in width, 
with a fall of 18 feet. The gates will admit a vessel 
| 60 feetin the beam. Gen. Weitzel calculates ‘that 11 
oo will be sufficient for a vessel to pass through 


The Secretary of War on the 8th inst. transmitted to 
the Senate the report of a board of e r officers, 
made in com; with the uirements of the joint 
resolution of June 30, 1879, “ Rela’ to a bridge 
across the Detroit River at Detroit, Mich.” The board 
is unanimously of the opinion that the most complete 

| solution of the problem is the construction of a tunnel 
under the Detroit River, but nts no argument in 
| favor of it. They,*however, indorse the bridge plan 
conditionally, concluding that there will be no material 
difficulty in vessels through draws of 300 or 400 
feetin width at = time when it would be safe to navi- 
gate the river, and that if the right of way is clearly 
and emphatically given to navigation, there would be 
no material or undue injury to that interest. 


or at Coteau Landing, or at any point between the city | The difficulty that the Board met with at the commence- 


of Montreal and the boundary line. 
shore of Lake Winnipeg to Hudson’s Bay, with a view 


to a a connection with a live of steamers to ply | 


between Fort York at the mouth of Nelsun River and 
points on the other side of the Atlantic. The Canadian | 
government have been considering the practicability of 
establishing an ocean route via ed 

Straits, and are likely to afford every encouragement to 
an enterprise that promises to open up a new outlet for 
the produce of the Northwest of the Dominion. 


AMERICAN RatLways.—It would seem to be the 
** manifest destiny ” of the American Continent to design 
and carry out the most gigantic enterprises in railways, 
as in other works of construction. Up to the end of last 
year, 81,841 miles of railway had been completed in the | 
United States, of which 29,000 
within the last five years. In spite, however, of this 
unique progress, the spirit of a is 
probably as rampant now as it ever has been. Up ‘othe 
present time, according to an American authority, a 
greater length of new track has been laid in the United 
States than during the corresponding period of any year 
since 1873. And that which is already done may be con- 
sidered as only a fraction of the work actually decided on. 
the Texas & Pacific Company has undertaken the com- 
pletion of the road from Fort Worth to the Pacific coast, | 
a distance of 1,200 miles, at a cost of over $24,000,000, | 
The Kansas Railway Company is constructing 665 | 
miles of new line; the Northern Pacific 400 miles, and | 
the Central, Eastern and Southern lines have extensions | 
in hand that will represent during the next twelve 
months an aggregate outlay of at least twenty millions 
sterling. Altogether, at the present time, there are 
about 150,000 miles of railway under construction and 
surveyed in the United States—a mileage almost equal 
to the whole railway system of Russia, more than double | 
that of Italy, and only about 2,000 miles short of that | 
of Great Britain. Nor is the development of American 
railways confined to the United States. Canada has, 
now fairly launched the Canadian Pacific railway, 
which will extend from the Province of Ontario to the | 
Pacific, a distance of about 2,000 miles, and the Legis- 
lative Assembly of Newfoundland is promoting a line | 
across the island from St. Jobn’s to St. George's Bay, 
which, with a corresponding service of steamers con- | 
necting the island with the mainland on the other side, | 
would enable the Atlantic trade to be landed at and dis- 
patched from a point of North America nearly 1,000 | 
miles nearer to Europe than New York. In Brazil, | 
again, there are only 1,707 miles of new lines now in op- 


| eration, and it is proposec.to add considerably to the 


tmileage.—London Times, 
RIVERS AND HARBORS. 


Capt. Jas. B. Eads will get his $25,000 in full, for 
maintenance of the Jetty Channel. 


A bill, providing for the expenditure of $433,000 in 
erecting a dry dock at League Island, has been intro- 
duced in Congress. . 


An — has been made to the authorities of 
Cornell University for the services of six civil engineers | 
to work on the Mexican interoceanic canal. 


A delegation is about to visit Ottawa, Unt., to urge | 


upon the government the construction of the Trent Val- 
ley Canal Works, estimated to cost between $3,000,000 


and #4,000,000. 


By reason of systematic dredging and docking, Racine 
Harbor, Wis.. is now one of the best on the Lakes. 
From 12 to 14 feet of water is found for a considerable 
distance from the entrance. 


The shrinking of the water in Tularo Lake, Cal., has 
uncovered a pre-historic settlement, stone buildings, 
traces of canals once bordered with planted trees, and 
other evidences of occupation by an unknown race, 
being clearly defined as the water subsides. 


The receipts from the Suez Canal have been steadily 
decreasing for the last two years. The decrease in1878 
amoun to 1,616,000 francs, and during the last nine 
months of the present year there has been a further de- 

below the average. i the last three- 
quarters, out of 1,121 ships that have passed through the 


Waukegan, DL, is clamo: for an opriation of 
—— eae e150 000 for creating, abn 7 re of 
re there. wo are mentioned in chicago 

a =— It is asserted in the article in 

who made the surveys, 
jake commerce and did not 
need a harbor, and also stated that Barber 


| canal, 860 bore the British flag. 


Congressman 
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udson’s Bay and ‘he | 


miles had been laid down | 


| side, the remainder to be buil — 


| Pn a mile above the 
ittsbu: 


Another is for ment of the investigation is thus briefly stated: ‘‘ At 
power to construct a line of railway from the north | 


Detroit two immense streams of commerce come into 
direct interference—namely, one by water and the other 
by railroads. The m before the Board was to so 
arrange by either or tunnel that these might 
cross each other’ with least injury to both, and in 
such a manner as to accommodate the railroad traffic, 
and at the same time do no material or undue injury to 
the interests of navigation. The magnitude of these 
conflicting interests at this point may be realized from 
the official statements marked in the report, which 
show that the number of vessels of various kinds passing 
rort Gratiot Light-housée during the fiscal year ending 
June 30, 1879, was 22,150, and that the business of the 
railroads crossing the river at Detroit during the year 
1878 was as follows : 129,113 passengers, 12,258 passen- 
ger cars, 3,873 ears, and 104,356 freight cars. 

A former Board (of 1873) stated, among other things 
that no bridge -with draws should be tolerated. The 
Board of 1879, in their conclusions on this point, say: 
“There is probably no difference of opinion about these 
conclusions except as to the one referring toa bridge 
with draws. The form of bridge conside' inadmissi- 
ble to the former Board had openings of 166 feet on each 
jers of masoury 
200 feet apart, and it is believed raw openings of 
166 feet were the greatest then considered practicable. 
Draws of more than 200 feet have been since construct- 
ed, and it is now proposed by bridge builders of high 
reputation to construct them with openings of 300 feet 
on each side of a pivot pier, or of feet between two 
pivot piers. ~ 


MISCELLANEOUS. 


Benjamin Smith, a Utica machinist, has invented an 
attachment signal for the telephone. It consists of a 
sort of target, and, every time a call is made, a red disk 
makes its appearance. If the party signaled is out, he 
will know of the call on his return. The invention has 
been patented. * 


The Pittsburgh Bessemer Steel Company has at 
length determined upon the location of their new works. 
Fifty acres of land have been purchased by the com- 
‘ity Poor Farm, on the 

rgh, Virginia & Charleston Railroad, and the 
works will be erected there. contracts for’ ma- 
chinery, building material and other necessary details 
have already been made, and others are being prepared. 
It is pro to in the work immediately, in order 
to complete the buildings as soon as possible. 

MANHATTAN Beach NEXT SEASON. -- The Manhat- 
tan Beach Improvement Company has under considera- 
tion four plans of the new hotel that is to be erected 
east of the Pavilion. Esch has about 500 feet fron 
and 400.rooms. The grounds on the bay side of the 
hotel, as well as on the ocean side will be tastefully laid 
out, and there will be broad verandahs all around the 
building. A spacious hall-way will extend from the 
ocean to the bay side of the hotel. 

COMPARATIVE EXPENSES AT HARVARD AND OXFORD. 
—At Harvard, the tuition fee is $150 a year, and the 
ae of board in the club dining-hall, according 
to pint ne report for ae aah et or —_— 
one- the price charged at the r private boarding- 
houses. If, now, we allow $150 for tom rent, furni- 
ture, fires, ts, washing, books and clothing, we shall 
‘have a to’ of $450, which may fairly enough be 

deemed the minimum expenditure of a Harvard under- 
uate. This would mean an aggregate outlay of 
, $1,800 in the four academical years, a sum rather be- 
low than above the Oxonian limit, when we take into 
account the fact that a college year at Harvard means 
nearly twice as many weeks as at Oxford. So much for 
the necessary expenses. Now for the a amount 
which a son of affluent parents may y be ex- 
| pected to spend in either university without acquiring a 
| reputation for extrav; ; this now varies, we are 
‘told, at Harvard from #1,000 to $1,800 a year (exclu- 
sive of vacation expenses), while in certain colleges at 
Oxford, where a somewhat luxurious style of living Be. 
vails, an undergraduate would need from £300 to 
| for only twenty-four weeks of residence, and the latter 
_ figure would by no means attest a very lavish or osten- 
| tatious ex . Indeed, if a man hunts pretty 
{ton aks on aeecan = charges had 
‘leave much margin, necessary 
| been paid, for the gratification of gastronomic or «s- 
| thetic tastes. Commoners have been known to 
| £2,000 or £3,000 a year at 
the censure of their college 


tice among 
the other hand, we doubt # 
a Harvard student 


Of Alsapproval of tbe 
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SATURDAY, DECEMBER 20, 1879. 


THE price of ‘‘Humber’s Treatise on the Water 
Supply of Cities and Towns” is $15, elegantly 
bound in half morocco. After Jan. 1 it will be 
$16; and the price will be increased $1 per month. 

Subscribers who wish to save money in binding 
can have two volumes of ENGINEERING NEws, 
bound in one cover, for $1.50. The price for bind- 
ing single volumes is $1. 


<> e——_—____ 


Tue Prall system of heating a portion of this 
city by steam was adopted by the Board of Alder- 
men on the 16th inst., by a vote of 16 to4. The 
Mayor will veto it, however, and nothing further 
can be done for some months to come. 

um 

THE committee appointed by the National Board 
of Health to make a sanitary survey of Memphis, 
has made a report to the President of the ‘ Tax- 
ing District,” which reveals a shocking state of 
filthiness, sufficient to account for yellow fever 
epidemics past and future. The pollution of the 
ground and of the water-courses, the entire ab- 
sence of sanitary regulations, the sale of the ef- 
fects of yellow-fever victims and their storing in 
junk-shops, combine to invite a perpetual resi- 
dence of the disease within the city. The com- 
mittee say there is no reason why Memphis should 
not soon become one of the healthiest cities in the 
Mississippi Valley, 


ENGINEERING NEWS. 


| 
| tolerably complete history of this great engineer- 
|ing work. We have already published more on 
the subject than any other single journal, and this 
fact is now being recognized by distinguished en- 
gineers and capitalists in this country and Europe, 
| who have become subscribers for the purpose of 
| getting, in some one journal, a weekly report upon 
canal matters, and as it becomes still better known, 
|so will our facilities for obtaining information in- 
|crease to the benefit of our readers. This one 
| feature of ENGINEERING News will be worth many 
| times its subscription price. 
We may say, right here, that nethwithstanding 
— editorial opinion expressed in this journal last 
| week, our columns are open to the advocates of 
lany of the proposed schemes, and equal promi- 
nence will be given to all. We have not one cent 
| of personal interest in any of the several schemes, 


| and therefore we are ready to give to our readers 


| the arguments of all who have anything new on 


| the subject to communicate, and who may very | 


justly conclude that not even in the most widely- 
circulated dailies can they gain access so surely and 
|speedily to the most intelligent judges of this 


problem as through ENGINEERING NEws. 
j —_ — 


| A JOINT resolution has been introduced into both 
/ houses of Congress, committing the United States, 


|in a rather reckless way, it seems to us, to the sup- | 
not of an interoceanic canal simply, but a} 


| por’ 
canal *‘ via Nicaragua,” which is declared to be ‘‘a 


| unlike some of our powerful daily contemporaries, | 
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Congress ; Historical Notice, commencing with 
Balboa in 1513; comparison of the several pro- 
jects ; opinion of Gen. Totten; French interests 
in the canal; and opinions of the press. In 
No. 3 the subject of earthquakes and volcanoes 
jis discussed by M. Huyssen, who makes the con- 
soling assertions that in the region of Nicaragua 
the volcanos and earthquakes are most active 
while at Panama they are practically unknown. 
Thus do Mr. Huyssen, the Inspector-General of 
Spanish Mines, and M. Daubrée, Inspector-General 
of Mines, and President of the French Academy 
of Sciences, reply Mr. Menocal’s charge of earth- 
quakes in the San Blas Tunnel. In No. 4 is given 
\a full-page plate, showing comparative plans and 
| profiles of the Nicaragua and Panama routes, 
| which are not very complimentary to the former, 
especially in the way of bends, around which, evi- 
| dently, vessels would have to be taken ‘in sec- 
tions.” In No. 7, for Dec. 1, is given a map of the 
Panama route anda geological section of the profile, 
which are accompanied by a full description of the 
sea-level Panama Canal. The contents throughout, 
|are,of course, intended to show that any other 
route than the Panama is utterly impracticable 
| and that M. Ferdinand de Lesseps’ opinions are in- 
| fallible. 

Subscriptions to the Bulletin will be received at 
| this office at $1.50 per annum, which will include 
all charges for postage. 

o> > +e 


AMERICAN SOCIETY OF CIVIL ENGINEERS 


| necessity forthe prosperity of the commerce of the | 


| world and the interests of the United States,” and, | 
| with a vagueness which would give good cause for | 
| uneasiness, to a ‘‘ full and entire protection” of its | 


‘company. Itis a misfortune that an undertaking 


| of this kind, whose raison détre is its importance 


At the regular meeting of the society on Wed- 
nesday evening, Vice-President Chanute occupied 
the chair, and the following members and visitors 
| were present : Messrs. Thos. C. Clarke, New York ; 
\J. Foster Flagg, Meadville, Pa.; E. Sweet, Jr., 


and certainly the cost of the to the commerce and common service of the whole | Syracuse ; C. D. Ward, Walter Katté, Gen. Q. A. 


improvements indicated in another column bears world, should be embarrassed among us who are Gilmore, Moncure Robinson, Geo. W. Dresser, W. 


no proportion to the advantages to be derived 
from them, and ought not to be beyond the re- 
sources of the district itself. Help from without 
in case of a revival of the fever next summer, will 
be grudgingly given if the intervening period does 
not witness the most determined efforts on the 
part of the people of Memphis to remove every | 
source of danger and every cause of reproach. 
—— eo 

WE publish this week a valuable contribution to | 
the literature of the sanitation of cities, which we | 
copy entire from the Philadelphia Press of the 16th. | 
The article is almost wholly quoted as from the | 


| most immediately concerned in it, not as a nation 
|but as a commercial people, by political notions 
‘and the*mere pride of country; and it is likely that 
| the support which the undertaking gets here will 


be mainly due to the fact that it is an American 


| H. Paine, Chas. E. Emery, A. J. Cotheal, Consil- 
| General of Nicaragua ; T. E. Bruslem, Swiss Army 
| Engineer Corps; H. Morison, A. A. Levy, Henry 
| Binnse, G. T. Hall, T. B. Ward, Wm. H. Grant, F 


C. Prindle, R. G. Packard, Chas. Ward Raymond 


project, and one that is made to appear as if it | 
were the representative American project, to the 
| name of General Grant, if he lends his name to it, 
and to such considerations as were adduced by 
Senator Burnside in his speech of last week, which 
we must fain consider a weak one. 
italists will judge the matter as one of commercial 


. 3 7 profit, but the next thing will be an appeal to 
pen of Mr. Rudolph Hering, Assistant City En- | Congress for a subsidy, and before Congress the 


@ineer, and who for several years has had charge | question will become one of politics and bunkum. 
of the sewerage construction of Philadelphia, and | ft is not our province to discuss the Monroe doc- 
who is undoubtedly to-day one of the leading | trine, which is essertially the same in spirit as the 


authorities in this country on sewerage matters. | theory on which England has made her Afghan 


Horace Loomis, C. G. Weir, R. H. Talcott, T. E. 
Sickels, Secretary Bogart, Judge Daly, President of 
| the Geographical Society ; Hon. Peter Cooper, 8. 
| Stevens, President of the Tehuantepec Railroad 
|Co.; Charles Macdonald, John C. Campbell. 
Theodore Cooper, C. L. McAlpine, George 8, 
|Greene, Jr., E. P. North, Charles H. Fisher 
| Chief Engineer of the N. Y. Central R. R.; C. H. 
| Myers, D. Torrey, Edmund Yardley, T. J. Long, J. 
| John, G. W. Pearsons, G. H. Frost, W. A. Nichols 
| Henrique Harris, Sidney F. Shelbourne, M. N 
| Forney, H. F. Tibbetts, all of New York city; 


| Nathan Appleton, of Boston; Wm. H.. Barlow, C. 


Shrewd cap- | 


One of the most important results of Mr. Hering’s | and Zulu wars, but when it is stretched to cover | E., of London, England; A. G. Menocal, Washing- 


requirement in pipes fora discharge of one inch 


investigations is the showing by diagrams that the | the undertakings of private foreign capital, in 


per hour of rain-fall is largely in excess of what is | to pe stretched to tenuity. It is an absurd waste 
necessary, and consequently that vast sums of \of force to build two interoceanic canals close 


money can be saved by reducing the size of sewers | 


tion by Mr. Hering, it will secure for its discoverer | 
that position in the highest rank of his profession | 
to which his years of study, profound investiga- | 
tion, and actual professional experience, give | 
him a just claim. 


——_—=e—_____ 

ENGINEERING News for 1880 will probably con- | 
tain the most complete account of the various | 
Interoceanic Canal schemes of any single journal | 


in the world. We propose to gather up from week 
to week the reeords of progress on all the routes 
proposed ; to publish maps, plans, profiles, statis- 
tics, comparative merits; Congressional action, 
newspaper opinions; papers and discussions of 
scientific meetings ; movements of De Lesseps and 
other noted Canal promoters; translations from 
foreign journals ; together with editorial comment 
from time to time ; thus giving to our readers a 


> . together, when it is a question whether one alone | 
to a diameter more nearly in accordance with | i, not too great a work to undertake; but to this | 
demonstrated facts. When this fact is sufficiently | things seem to be tending.—American Architect, 
elaborated for the details to be given for publica- | por 13, 


| ton, D. C., and J. C. Cebrian, C. E., of San Fran- 
: cisco, Cal.; Martin Coryell, Lambertville, N. J.- 
ee | Miers Coryell, 8. Haslett, Edmund Hayes and O. 
Haight. The meeting was for a continuance of the 
| discussion on Mr. Menocal’s paper on interoceanic 
canals. The secretary read letters from Mr. 
Frederick M. Kelley and from W. W. Evans, C. E., 
| in favor of the San Blas route; from Max E.Schmidt, 
iC. E., urging the necessity of further surveys 
Tue Bulletin du Canal Interoceanique is pub- | along the axis of the isthmus in search of a better 
lished on the 1st and 15th of each month at 9 Rue pass than has yet been found; and from C. A, 
Clary, Paris, France. The price for one year is| Sweet, Syracuse, on the survey of the San Blas 
four francs ; for six months, two francs. To this | route, of which he was chief engineer. As soon 
is to be added the postage of twocents per num- | as possible, in Vol. 7 ENGINEERING News, we will 
ber. The first number was issued Sept. 1 last. It publish these letters in full or abstract. 

is a small eight-page journal, devoted exclusively, NATHAN APPLETON remarked that ten years 
the interests of the Panama Canal route, and opens | ago he was sent as a delegate from the Boston 
with a circular from M. Ferdinand de Lesseps to | Board of Trade to the opening of the Suez Canal. 
the directors and stockholders of the canal com-|M. de Lesseps requested that official delegates 
pany, reviewing the causes of failure of the first be sent to the Paris Congress. Com. Selfridge 
call for subscriptions, and how he proposes to pre- | was invited by M. de Lesseps, and hada right to 
pare himself for another call; also announcing the bein Paris, and at the Congress. He deprecated 
the publication of the Bulletin. The remaining | the loud talk inthe papers about the Monroe Doc- 
articles of this number are M. de Lesseps’ Pro- | trine; the Paris Congress honestly attempted to 
gramme; a letter from M. Dirks, Vice-President | find the best route: the best canal was the one 
of ‘the Commission Technique at the International | which could be constructed without locks and with- 


which our own capital is invited to join, 


a 
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—- samemuamenats = es - — -_— — ~ - 
out a tunnel; the technical committee actually de- | with the Panama route. If officers and engineers 40° below zero in the Red River country this week. 


cided the matter: De Lesseps did not hurry the have made surveys at Panama, why should 
Congress at all; he was a man of tact and judg- odium be brought upon the San Blas route by its 
ment, and he took plenty of time ; the committee | association with the Panama route ? 
looked through the surveys of the American gov- The route at Panama, as a sea-level canal, is im- 
ernment, and took all the actual available infor- practicable. Mr. Menocal says that-the tide rises 
mation possible from them, and the conclusion at to 22 feet. The sea-level canal at San Blas would 
which they arrived was that in the whole stretch | have a tide lock, by means of which a vessel could 
of the Isthmus the only route where a canal could | be passed into the Pacific at all tides. Where you 
be constructed was that known as the Panama _ have the whole Pacific Ocean to feed canal from, you 
route. might have your tide-lock 1,100 or 1,200 feet long. 
But for some reason the Panama map and plans Only one gate would be needed, instead of double 
of the Panama route were not presented at the gates, which would slide in grooves across the open- 
Congress. Why was this? ling of lock. It could be filled by the flow of 
He was not willing to accept the Nicaragua as water from the Pacific in one or two minutes; six 
the best route. Again, on the San Blas route, there , vessels of 1,000 tons each could be locked through 
were the mountains which involved seven miles at once; so that the tide lock which would be lo- 
of tunnel. How about the unhealthiness of the cated on the San Blas route would not hinder ves- 
atmosphere in this tunnel? Those who had trav- | sels so much as the numerous locks on the Nicara- 


——The Second avenue line of elevated railroad 
| in this city was opened on Monday.——Springfield 
'(Mass.) and Hartford (Conn.) now talk familiarly 

with each other by telephone. houses in Troy 

(N. Y,) are heated from street mains, and St. Paul 

(Minn.) is building public hot-water works. ——The 

Lake Shore Railway will this year pay a total div’ - 
_dend of 615 per cent. on $50,000,000.——The Michi- 
| gan Central has declared a 4 per cent. dividend on 

$18,000,000, payable Feb. 1 next.——Report says that 

the construction of .700 miles of the Texas Pacific 

Railway has been contracted for.——There was an 

explosion of nitro-glycerine and mica powder 
|at Ambherstburgh, Ont., on the night of the 12th. 
| It was heard 40 miles distant; loss, %4,000,—— 
| The architect who was given the contract for su- 
| pervising building a new court-house at Frankfort, 


eled on the underground railway in London knew 
the disagreeableness of that atmosphere. Would 
it not be much worse in a tunnel, such as the one 
proposed. Again, onthe Nicaragua route, there 
was 600 feet ascent and descent from Lake Nicar- 
agua. 

The speaker denied that the Paris Congress was, 
as it had been represented, a job got up for the 
benefit of decayed Bonapartists. He asserted that 
from the well-known character of M. de Lesseps 
he would not be a party to any proceedings of the 
kind ; he (De Lesseps) made no money in that way 
himself, and he did not allow others to do so; and 
he assured the speaker personally, that, notwith- 
standing the vast expenditures involved in the 
construction of the Suez Canal, not a cent had been 
misappropriated or misapplied, to the best of his 
knowledge, throughout the whole course of that 
undertaking. 

Another question was, if the canal was going to 
cost $200,000,000, as some represented, could it pay ? 
One thing was certain—a canal could be built in any 
part of the Isthmus; it was only a question of time, 
money and engineering skill. 

As regards the Paris Congress, members could not 
have been influenced. As to M. de Lesseps, he (the 
speaker) had been henored with his friendship 
and was indignant at the way that that gentleman 
had been spoken of in some of our papers; one 
would think, from reading these productions, that 
he was some unknown charlatan, instead of being a 
man witha world-wide reputation. One thing the 
public might be assured of—if M. de Lesseps, when 
he arrives at Panama, finds that a canal cannot be 
built there he will be the first man to come forward 
and publish the fact to all the world; but if, on the 
other hand, he finds the Panama route to be the 
most available, you many depend upon it that so 
long as he lives he will stick to it. (Applause.) 

Mr. MENOCAL said that the Panama maps were 


distributed to the Paris Congress by himself, and | 


that especial care was taken to insure their liberal 
distribution. 

Mr. Lona, through the Secretary, presented a 
paper showing the prospective length of vessels 
with registered tonnage, tending to show that the 
length of locks proposed for the Nicaragua canal, 
namely, 400 feet. was not sufficient, and also to 


show that for certain reasons the actual length of | 
vessels must be taken as greater than their regis-| 


tered lengths. For instance, the Cunard Company 
was about to launch a vessel 500 feet long, of 7,500 
tons burden and 50 feet beam; the Inman Com- 
pany was going to launch one 500 feet long and 53 
feet beam ; therefore, the locks of the canal should 
be 600 feet long. 

Major SHELBOURNE remarked that he knew one 
vessel, the Arizona, which was 519 feet long, and 
had 45 feet beam. 

He did not know why some people wished to 


confuse the Panama and the San Blas routes. The. 
San Blas surveys were entirely distinct from those > 


of Panama. The Panama route was under the 
patronage ot M, de Lesseps, and he did not pre- 
tend to declare who had associated the San Blas 


Clinton County, seven years ago, has now got a 
verdict for $10,325 damages, because the work was 
enjoined, and he was thereby deprived of expected 
tration of water: that expenses would be increased | commissions.——Comumissioner of Public Works 
thereby $20,000,000, He has placed for increase on Waller, of Chicago, and the well-known dredging 
the Panama route $5 per yard for submarine ex- | contractor, O. B, Green, are at loggerheads about 
{cavation. Whether Mr. Menocal locates that $20,-| a difference of $2,000 on a river-dredging contract 
| 000,000 on the San Blas route or on the Panama) of $10,000.—The Welland Canal Enlargement 
route, he must either adopt it or shift it on to the | Works are being inspected by Sir Chas. Tupper. 
Paris Congress. Again, Mr. Menocal gives the | Minister of Railways and Canals, this week.— 
formation of the mountains by the results of dig-; The largest grain elevator in the world has just 
ging wells. How is this possible? They are not! been completed in Chicago by Messrs, Armour. 
| located on the San Blas route. It is agreed that | Dole & Co., its capacity being 1,800,000 bushels. 
the region of the Isthmus at San Blas is distinct | There are now twenty-one elevators in Chicago. 
| from that—at Panama, at least. from that of the | having a total capacity of 16,955,000 bushels. AJ- 
| courtry from San Miguel to Lower Darien. There- lowing four hundred bushels to the car-load, these 
| fore, these wells do not show the character of the | store-houses can hold the-contents of 42,387 freight 
rocks at San Blas. ‘ears. The architects of the above elevator were 
Again, he has estimated $94,511,360, of which | Messrs. Baumann and Lotz, of Chicago.— aA boiler 
| $30,000,000 odd are for culverts for surface drain- in Louis Trumbull’s saw-mill at Collins, Ind., ex- 
‘age. He has placed 16 culverts on the Panama) ploded on the 16th, killing Trumbull, his two 
route and on the Nicaragua plans he has 12 cess- | sons, and two other persons employed in the mill. 
| pools and 18 culverts. Altogether, his estimates| ——At the meeting of the Institution of Civil En 
for these things on his Nicaragua route are only | gineers, London, on the 2nd, fifty-four candidates 
|Z, of what he has given forthe Panama route. ~ were elected. Among those were Redmond J. 
_ As to the character of the rock, he reported that | Brough, Manager of the Toronto Water-Works, 
| he had followed the track of the mountains and | and William Bell Dawson, of Montreal. elected as 
found that the rock was so and so—found rock not | Associate Members.—Claude Etienne Minie, the 
| self-sustaining. The speaker here read a part of inventor of many improvements in fire-arms, is 
Mr. Menocal’s paper referring to this subject, and dead.——Gold mining in Madoc, Ont., is attracting 
| said that the whole quotation was taken from a attention, But sulphur is the drawback.-——A 
' paper that the speaker had published in Ene1neer- | large irigating canal is to be built between Platte 
ING News. Mr. Men cal further had said that at | Cafion and Box Elder, Col., a distance of thirty 
a certain distance up the Chagres River, there was | miles. ——It is proposed to build additional grain 
a rock, composed of this friable material and yet it elevators at Portland, Me.——The Southern Bell 
was overhanging. This was impossible. Telephone & Telegraph Company, with a capital of 
Mr Menoeal again had stated that the cost of ,one million dollars, was incorporated this week. 
the St. Gothard Tunnel was $57,800,000. It should Gen. Anson Stager is among the incorporators. 
have been francs instead of dollars. This was five -—F. B. McNamee & Co. have the contract for 
or six times too much. The St. Gothard is 9.26 Sec. 84, Welland anal Improvement, and theyjwill 
miles long. Was this done to make the public be- employ 1,000 men during the winter.——A train of 
lieve that the San Blas route was too costly ? | six freight curs, containing silk-worm eggs, valued 
Mr. STEPHENS remarked that it seemed to be as- at $840,000, came through from San Francisco to 
sumed that the locks should be of a capacity to New York this week. The train was runon a 
enable five, six or seven vessels to go through at a faster time than express. 
time, but he doubted whether this was necessary. | ee 
| He suggested that the Society appoint a commis- PERSONAL. 


sion to memorialize Congress on this matter. He The death is eee of Mr. F. Bell, M.I 
had applied to the government on this question. 4 Wales, 


iC. E., City i f Sydney, N ; 

The whole Nicaragua matter was a family affairall | gp * Sel pags pms 
through; ; it was so partisan, that a civil engineer years since to succeed Mr. E. Bellas City Engineer 
eS Se ee ee : | of Sydney, and soon after he entered upon the duties 
PETER COOPER exhibited to the meeting a speci- | of his office, he turned his attention to the Botany 
‘men of glass cut by the Sand Blast Process, and! . stershed. with aiview to improving its storage 


‘said he saw enough to convince him that a tunnel | : ‘ hich he had 
might he driven through the solid rock by this | SPOw-. Te a ; ait a a asia 


ad . eee . hls different parts of the sk 
process : cutting the tock ‘in streaks, which | theory then held.b¥ many that the watershed con- 
could then be ‘“‘ wedged” off in sizes to suit. | sists of an immense bed of drift sand, varying in 
These blocks would do for paving the embank- genth from 100 ft. to 120 ft. or more, and that the 
ments of canals with. sand was capable of retaining an enormous quanti- 
The —— oanss & Jan. 7. foe ‘ty of water. The Sydney Municipal Council was 
I : contemplating, about this time, an expenditure of 

THE HISTORY OF A WEEK | £25,000 in the haut ks lesa 
A piece of a wrecked vessel on Sunday night last to back up the water of the Lachlan swamp paral- 
broke in two one of the iron piles of the Long lel to the Randwick ro#d. The uselessness of a 
| Branch pier, and otherwise did some damage.—— ‘dam of this kind, under the circumstances, was 


gua route. Mr. Menocal in his estimates said that 
he had provided for the contingency of the infil- 
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pointed out by Mr. Bell, and under his advice a 
dam of sand with a core of clay was substituted. 
Since these works were carried out, Sydney has « 
largely-increased supply of water, while portions 
of the suburbs previously unsupplied have had the 
water supply extended to them. With many other 
works connected with sewerage and water, Mr. 
Bell’s name is honorably associated. Previous to 
entering the service of the Sydney Corporation, he 
constructed several public works both in New 
South Wales and Victoria. 
Se ee —— 
BOOKS RECEIVED. 

WaTER-ANALYSIS: A Practical Treatise on the Ex- 

amination of Potable Water. By J. A. Wanklyn and 


> Chapman. ——s 1879. Geo. H. Frost, New 
York City. Price, # 


The above is the title of a little book, of which 
four thousand copies have been sold in Great Bri- 
tain, and the fifth edition is now in the market. 
The work is divided into three parts. - Part I. is 
devoted to ‘‘ Water-Analysis for General Sanitary 
Purposes,” and contains seven cnapters; Part II. is 
‘* Special Analysis, etc.,” with seven chapters, and ' 
Part III. furnishes ‘‘ Examples of Complete Min- 
eral Analyses.” 

It *s a small octavo book of 192 pages, and is 
probably quite sufficient for al! purposes of water 


analyzing. 
CORRESPONDENCE. 


* HUMBER’S WATER SUPPLY” 
OMAHA, Dec, 3, 1879. 


Gero. H. Frost, Esy.: 

DEAR SiR: My copy of Humber was received in 
good order. I am well pleased to be able to possess 
so valuable a work at so reasonable a cost. You, 
have certainly done a great service to engineers, 
especially the struggling juniors, in placing within 
their reach ** Humber’s Water Supply.” 

Many an engineer would possess standard works 
of practice, besides his present *‘ library “ of man- 
uals carried in a haversack, if their price did not 
put them beyond his limited and uncertain income. 

I am very truly yours, 
GEO. W. FIELD. 


DAILY CONSUMPTION OF WATER. 


WATERFORD, N. Y. 
EprroR ENGINEERING NEWS : 


Can you publish, as a fitting conclusion to your 
articles on water meters, when proper time comes, 
a table showing the amount of water consumed 
per person in different cities? I suppose you have 


such a table. Also. give whatis generally con- 
sidered a proper allowance. 
Yours truly, Jos. C, PLATT, JR. 


[On page 276, ante, ENGINEERING NEws, is a 


table which was compiled in the office of the City 


Engineer of Boston, and which is more complete 
than any other we have heard of.—Eb. | 





THE PATERSON (N. J.) ARTESIAN WELL. 
PaTERSON, N. J,., Dec. 13, 1879. 
EDITOR ENGINEERING NEWS : 

I see by the issue of Dec. 13, the drill at the ar- 
tesian well, of Paterson, N. J., is now passing 
through a heavy strata of plaster-of-Paris, at a 
depth of 1,170 feet. The ** heavy strata “ consisted 
of two layers of shell-gypsum, one-eighth of an 
inch in thickness, a sample of which I have got. 
A great many absurd and false stories have been 
started in reference to this well, and no true and 
accurate account has yet been published. [, or 
my assistant, visit the well frequently, sometimes 


daily, and get a record of the depth and strata | 


through which they are passing (of which we get 
samples), and the result will be published when 
they are through. 

A couple of weeks ago, at about the depth of 


1,175 feet they struck quicksand, which after pass-| this chamber the oil is poured when the cup is skeleton brass frame A, 


ing into solid rock again, so bound the drill that 
they were thirty hours in removing it. 
doubtful 
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quired the well should be tubed all the way down | 
to the sand vein struck. 

The last report isto the effect that the Passaic 
Rolling Mill Company—who are having the well 
bored—are going to tube the boring and go on with 
the work. Respectfully yours, 

Joun J. HILton, City Surveyor. 


DESMOINES RAPIDS CANAL—UPPER MIS- 
SISSIPPI NAVIGATION. 
KEOKUK, Lowa, Dec. 15. 
EpITOR ENGINEERING NEWS : 

The season from March 15 to Dec. 9, 1879, fur- 
nishes a practical argument in favor of judicious 
river improvements, as aiding the development of 
the agricultural, industrial and commercial inter- 
ests of the valley States of the Mississippi and 
tributary rivers. 

The average stage of water has been lower than 
any for many previous years, while the traftic has 
greatly increased, as per appended comparative 
statement,’ from Major Stickney’s report, demon- 
strating the agricultural interests of the Mississippi 
Valley. It is conceded by river-men of experience 
that. with this season’s low stages of water. it 
would have been practically impossible to transfer 
this increased amount of freight over the Rapids 
by former methods before the canal was in opera- 
tion. and maintain freight rates at the low scale 
that has prevailed this season. 





Passed through the Canal. In 187 In 1878 
Passengers. .... ‘ 14,511 ; 
Merchandize, tons twat — 7H, 2022 82.374 
Grain, bushels earl ehae «eee. 2,508,047 1,528,426 
Lumber. ffeet....... .......--. ....---282,€34,127 21,705,968 
i cn daisises goasae te . 16,061,960 5,185,000 
Shingles. 33,196,650 10,514,000 

Si tedhdbats wwene ia, <auleenanea 31,291,290 5,304,146 
Lockages at one ee aortas 2.118 
Average lockages in 24 hours......... x oe 


The lock machinery has worked admirably —not 
the slightest delay or accident having occurred. 

I hope to be enabled shortly to give you results 
of subaqueous drilling and blasting recently 
adopted by Major Stickney, in portions of Main 
River Channel, just above the Canal, as compared 
with the chiseling method previously in operation, 
and also as compared with some instances of 
coffer-dam rock excavation in same vicinity, which 
may interest some of your readers. 

ALFX. BLACK. 





A PRACTICAL TREATISE 


STEAM. HNGINE. 


ARTHUR RIGG, M. E., Lonpon, Enw. 


With Additions, showing Latest and Best American’ 


ctice. 


able for lubricating the various working parts of 
steam engines, but specially adapted for use as 
mentioned in the following descriptions. Figs. 
40-42 show oil cups for the guices, fig. 43 for the 
journals and figs. 44-46 for the crank pins and 
wrists of stationary engines. These oil cups are 
made by J. E. Lonergan & Co., and are usually 
furnished as shown, without threads cut upon the 
shanks. 

Fig. 40 shows an oil cup, one-half in section, 
with adjustable feed, intended for engine guides. 
The oil chamber consist of a skeleton brasa frame 
A, A, and screw cap E, £, which tightly enclose 
the glass cylinder C, C’, between the cork washers 
D, D. A conical valve seat in the shank B. B, is 


covered by the conical valve F; a rod attached to! 


this valve, passes up through the screw cap and 
carries the milled head H. The wpper part of the 
rod is hollow, forming a secondary chamber /, /, 
open to the larger chamber through the holes K, K. 
and closed at the top by the screw plug L; into 


filled. AYound the valve rod is a spiral spring G, 


It was tending toclose the valve, which is kept open by 


Figs. 40-46 illustrate examples of oil cups suit. | 
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and consequently the quantity of oil fed, may be 
minutely regulated; the flow is stopped by lifting 
the milled head and turning it a little so the set 
screw will not seat upon the stud. 





yj 

Wh) 
FOR GUIDES. 
FULL Size. 


Fic. 40.—Om Cup, HALF IN SECTION 


Figs. 41, 42 illustrate similar oil cups, one with 
an open brass frame, and the other with a glass 
oil chamber without a protecting frame. 

Fig. 43 shows an oil cup, with the same adjust- 
able feed management as illustrated by fig. 40, 
particularly suited for main shaft and other 


journals of steam engines. A small enclosed glass 


. 


seer ae REE 


ney 





Fic. 41.—Or Cup ror GUIDES. 


cylinder beneath the oil chamber permits the flow 
of oil to be seen and hence is an aid in regulating 
the feed. 

Fig. 44 shows an oil cup, one-half in section, 
with adjustable feed, suitable for crank pins. The 
oil chamber is like that illustrated by tig. 40; a 
A, screw cap FEF. &, and 
cork washers D, D, enclose a glass cylinder C, C, 
making an air-tight chamber. ‘The smal) chamber 


whether any wore a would be) the set.serew M, in the milled head, resting upov J, J. is in the centre of the cap; it has openings A. 


made on it, as the prodecution of the work re-' the stad N. By. thix set screw the lift of the valve | into the larger chamber, and is closed by the screw 
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plug L. In the bottom of the small chamber is a | and 
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set screw M, M, by which the throw of the feed revolution of the crank, this spindle is thrown in 


spindle F', F—that fits loosely in the shank B, B— | and out of the oil chamber, vibrating between the | 


Fic. 42.—On. Cup ror GUIDES. 


Fic. 44.—Onm. Cup ror Crank Prvs. 
Har mn SEcTION. 


} 


| 
| 
j 


| 
| 
| 
| 
| 


| 
| 


Fie. 46.—Orm Cup ror CRANK PIns. 


set screw and the crank pin, and thereby the oil] ; 


is forced out. 
Figs. 45, 46 illustrate similar oil cups, made with 
unenclosed glass oil chambers. 


PisTons.—Pistons for steam engines are almost 
always provided with an elastic metallic ki 
for the pu of keeping them steam-tight, aan 
innumerable contrivances have been adopted hav- 
ing this end in view. Theoretically, packing should 
never be employed, for it is at the but a com- 
pensation for inaccurate work; for if a perfectly 

lindrical hole is fitted with a cylinder made me- 
chanically true, as a pair of standard gauges are 
fitted, no packing is a but even should 
original workmanship be sufficiently good as to 
dispense with packing, subsequent wear will de- 
mand its use. For donkey pumps, and, indeed, 
engines of a higher class, the piston shown in fig. 
1, Plate XXXIII., has hein englied. It consists of 
a plain cylinder with a number of grooves turned 
thereon. The effect of these grooves was, it is 
stated, discovered by accident, and was origi 
supposed te be due to the condensed water oF lubri- 
cating fluid collected in them considered as forming 
a packing. But such pistons work well when clean, 
so that the real exp is that we must con- 
sider the space between the piston and cylinder as 
an enlarged passage, the velocity of motion of 
the steam in which will be due to the relative pres- 
sure on one side of the piston, and the retard 
influences on the other. The grooves are an abru 
widenin for the escaping 
steam. ey cause a loss of pressure bearing some 
proportion to the relative areas of their own section 


! 
| 


therefore the feed, is regulated. At each | 


| 


| 
| 
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tranee of the steam into the widened space, and af- 
terward at its escape into the contracted per. 
Each groove acting in a similar way reduces the 
pressure and velocity of the steam until within 
a sufficient number of reductions the speed is prac- 
tically nil. A. M. Talabot is said to have made a 
series of v interesting experiments to prove 
this. He made a solid cylindrical piston, without 
grooves, fitted into a cylinder with a closed bottom, 
and observed the time this piston required to fall 
to the bottom of the cylinder by its own weight, 
when the air had no other meuns of escape except 
the leakage between the cylinder and the piston. 
A groove was then turned on the piston and the 
weight com to be the same as before. The 
effect was that the desceut of the piston occupied 
a much longer time, and the addition of more 
grooves ultimately retarded the descent in the pro- 
— of 1 to 12, that is to say, the plain piston 

allowed twelve times the —t of air to 
escape in the certain time that the grooved piston 
did. Both pistons were perfectly dry and clean. 
These pistons act well when made of considerable 
length and carefully fitted in the first instance, but 
they cannot be used with advantage where the 
amount of wear is likely to be great, and a large 
amount of steam would pass sooner or later, in 
a” of the grooves. It is not desirable to employ 
this system of packing, if such a name may be 
given, wren in such cases as the Ingersoll and 
other rock-drills, where simplicity of detail is of 
greater value than perfection of result. For the 
same reason, grooved-pistons are unsuitable as 
slide-valves, though they may be used to some ex- 
tent as expansion-valves where a small amount of 
leakage is unimportant. 

Allen Piston, Fig. 2, Plate XXXIII.—In the Al- 
len engine, the piston is a solid mass, of a depth 
about half its diameter, and it is fitted with cast- 
iron rings 2 into their places. The piston is 
secured on the rod by shrinking ; the plain parallel 
rod being held in a plain parallel hole, and the rod 
made larger than the hole by 0.0025 inch for each 
inch in diameter, and with this shrinkage the rods 
are held so tightly that they will part before they 
can be drawn out. course, accurate turning 
and boring are essential to secure this result. The 
tightness of the rods is tested by sound. 

Miller's Piston.—A simple form of sane is 
shown in figs. 3 to 6, Plate XXXIII. e piston 
is of cast-iron, and in its edge two square grooves 
ppm orn ods pond ereween , and 
a correspon gis to each groove. 
The rings vaedien at one part either with a plain 
butt joint, fig. 4, a lapped joint, fig. 6, or if brass 
rings are , & brass stop-piece is in a re- 
cess at the back of the joint, serving as a cover to 
the joint at the top and bottom by proieins ly 
inch in thickness on each side of the rings, an 
sprung over the piston into their places. Two 
small holes, 44 inch in diameter, open from each 
face of the piston to the bottom of the nearest 
groove, and through them the steam is admitted 
behind the packing ring and presses it out against 
the cylinder so long as the steam is acting upon 
that face of the piston. The alternate action of the 
two see is continued as long as the steam is act- 
ing on t oh piston, one the “ae — — — 
steam-tight against the cylinder. ese packin 
ings are usually made of shear steel, rolled 

i but slightly taper- 
ing i the inner face, so 
that when bent intoa circle the two edges of the 
ring become neariy parallel, apticn Th same dept 
of ring throughout its whole thic 
is then bent in a very small p! 
to the ~ of the chon ont fi < 
groove of the piston by simply filing. ey are 
made without any a of their own, being con- 
structed no larger t the diameter of the cylin- 
der, in order that there may be no against 

e cylinder, and therefore no wear while running 
with the steam off. It should be observed that the 
rings must be made to fit easily in their ves, SO 
as to move freety witha clearance of inch at 
bottom of the grooves for the steam to pass 


them. 
Piston, Fig. 


tab 


Bi 


Hl 


and that of the cylinder and piston, first at the en- mation of shoulders 
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the working ring during each stroke running 1, | 
inch over the bell mouthing of the cylinder. 
_Ramsbottom’s Piston.—This, with its packing 


rings, is shown in fig. 8, Plate XXXIII. Three 


or more separate grooves, each, say, 4 
inch wide, '% inch apart, and ¥, inch 
deep, are turned in the circumference, and 
fitted with elastic rings. These rings are 
drawn of a suitable section to fit the grooves in the 
piston, and are bent in rollers to the proper curva- 


ture, the diameter of the circle to which they are’ 


PLATE 


| ring, it is 
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| 

however, by any chance pass the joint of the first 

all but impossible for the solid part of 

the piston to be so far out of contact as to allow 

access to the second, and, of course, still more so 
to the third joint. 

Figs. 9 to 15, Plate XXXIII., show sections of 
Ramsbottom’s rings, full size. For pistons of 6 
inches diameter and under, three or more rings, of 
the size shown by fig. 9, are employed; for those 
between 6 inches and 12 inches, the section, fig. 
10; between 12 inches and 18 inches, fig. 11; 18 


XXXII. 


PISTONS. 


SECTIONS OF RINGS 
FULL SIZE 


Fig.12. 
Fig.to. F9-7- be: 
fig.I _— 


bent being about one-tenth larger than the cylin-| inches and 24 inches, 





Fig. i383. 
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LIVERPOOL ENGINEERING SOCIETY. 





The usual fortnightly meeting of this society 
was held on Wednesday evening last, the 3d inst., 
at the Royal Institution, Colquitt street, Mr. M. E. 
Yeatman, M.A., President in thechair. After the 
nominations of candidates for the various offices 
of the society for next session, a paper on ‘* The 
Utilization of the Tides,” by Mr. Arthur Oates, of 
Bradford, was read by the Hon. Secretary in the 
absence of the author. 

The author opened his subject by referring to 
the probable exhaustion of the coal supply, and 
advocated the substitution of the tides as a pro- 
ducer of motion, although it may not be until the 
distant future that advantage is taken of the 
power of the tides; yet, in bis opinion, owing to 
its inexhaustible character, it will ultimately out- 
rival all other sources of mechanical power. He 
then described the most favorable sites for taking 
advantage of the tides economically, stating that 
there were many places on our coasts where the 
tides could be utilized at a sufficiently low cost to 
enable them to compete with coal. 

The ways of taking advantage of the power of 
the tides he divided into two comprehensive 
classes: One requiring large permanent construc- 
tions, such as the various modifications of the 
tidal dam—this he considered the most efficient 
and economical—for using the vertical motions of 
the tides, which motion is the most important for 
mechanical purposes. The other class was the 
numerous, but comparatively unimportant utiliz- 
ers, which do not require such works, such as the 
tidal cask, but which would only be employed 
when the power is required intermittently. 

The former could only be undertaken by large 
| public bodies, but the latter might be employed by 
| small capitalists. He then suggested how the hor- 

izontal motion of the tides might be taken advan- 
| tage of by water-wheels, etc. After pointing out 
| that the ways of utilizing the tides were innumer- 
able, and describing the construction of the tidal 
| dam with suitable converters of the power such as 
| turbines in openings of the dam, working air com- 
| pressing or magneto-electric machines, he stated 
| that the necessity for large conservators for stor- 
jing the power between the tides would be the 
| greatest difficulty in utilizing their power; a brief 
description of how fhis could be done and the 
| power rendered constant was given. 
| The means of conveying the power to a distance 
| was then considered, air and water pressure, and 
| electricity being suggested. With regard to the 
| latter, he believed the “‘ age of steam ” had reached 
its zenith, and the “‘ age of electricity” had dawned. 
| But should there be difficulty in conveying the 
power toa distance, he suggested that manufac- 
turing towns should be built adjacent to suitable 
site for utilizing the tides. 
| In conclusion, the author pointed out that one 
Estuary of the River Mersey »« 
| vantages as a tide-utilizing inlet, both from its 
| natural features and the great vertical range of 
| tide—by the construction of a dam at its narrow- 
est part, an area of 80 square miles would be en- 
closed and an easy means of communication 
obtained between Liverpool and Birkenhead, 
which would obviate the necessity of a subway as 


— 
e paper was ikustrated by drawings which 
| were lucidly described, showing, the proposed 
| mode of utilizing the power of the tides, and by a 
| table giving the approximate cost of such works. 
An animated discussion followed the reading of 
the paper, and the meeting was brought to a close 
by a hearty vote of thanks to the author for his 
very suggestive paper. 
ein SP See —— 
HARDENING OF STEEL.—The following letter has 
| been addressed by Mr. James Nasmyth to Engi- 
| neering:—** In these days of earnest scientific in- 





| 
| 


fig. 12; 24 inches and 36) vestigation it isto me a matter of surprise that 


der. They are placed in the grooves in a com-| inches, fig. 18; 36 inches and 48 inches, fig. 14; | no special attention has been given to one of the 


ressed state, and along with the body of the pi 
Son ore thus put into the cylinder, care being 


to block the steam port so as to prevent the rings| In rimenting wi 
i are therefore comme t 
by own ity, which is | ing in contact with the working ace 
found quite sufficient to keep them steam tight. | cy I 
When made, the rings were bent truly circu-| even at pressures ex 
lar, the ends just touching at the point but without | inch; and it was conch 
i thed tings go bent were ia comotive engines it need not exceed 3 


variably worn more rapidly at the point, and at the inch of rubbing surface. As t 
the intermediate rings a 


from getting into it. The 
forced outwards their 


pressure. It was found 


opposite, than 
pert celts this 


bent to XEXIV, they will ually 
i ke vs wear 
pa pe Bee Pantie wot 
re aeeet Same placed so as to break 


at and | rings are practically 
many engineers increased the | it follows that the a pressure upon the 
2 surface of the cy does not amount to 3 
slight pressure, taken denly cooling it from a red-hot condition has pre- 


while for 


ith these ri 
that the force required to the 


that with 


steam-tight until half 


| 
i 
i 
a 
i 





pistons of 48 inches diameter and | most vitally im 
en | upward, the section, fig. 15, is used. 


rtant subjects—namiely, ‘the 


| reason why ’ steel becomes hard on bein suddenly 


, it was dis-\cooled down from a red heat by plunging it 
k- | into cold water. On this one simple but wonder- 
c the ful property of steel depends the entire range 
was much less than is generally supposed, | of those mechanical arts which lie at the basis 
100 Ibs. to the square of civilization, and by whose exercise we are 

of lo- enabled .to rise above the savage cundition. It 
Ibs. to the occurs to me that it is from the want of due 
packing | consideration of the enormously important con- 
worn, | sequences that arise from this wonderful yet simple 
work- property of steel that the causes of so remarkable 


a change as respects hardness which results on sud- 


| to investigate its nature. While in these days the 
| most powerful and active intellects are occupied in 
| physical investigations in searching into the nature 


Council has been petitioned | of those actions in matters which are ever in prog- 
with = of water id to have | ress around us, so far as I am aware no one has 


engines, upon the the cylinder, | reservoir. presence diphtheria other | made attempt to enter this vitally im- 
Seat ie aha addin co ter elt te being to dey ac ” ts 5S ds the nage te eae os 


portant subject. It is in the hope that these re- 


yssessed many ad- | 
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marks may chance to direct the attention of some 


one who may have the ability and opportunity to 
enter upon the investigations to do so.” 
ee el 


PHILADELPHIA SEWERAGE. 


House and street drainage and sewerage is a 
subject of vital importance to the people of a 
great city, and yet, singular as it may seem, it is 
but recently that any attempt has been made to 
understand it. and it is only within fifty years that 


any successful efforts have been made to free the | 


large cities of the world from the fatal effects of 
accumulating filth, Mr. John E. Addicks, the 
health officer of this city (Philadelphia), who has 
paid special attention to this subject during the 
years which he has held that responsible position, 
was called upon in regard to the subject as applied 
to this locality, and gave his views, the main 
points of which are embodied below. Said Mr. 
Addicks : ‘‘The drainage of this city never was 
good, and the consolidation of the old districts 
has added to the defectiveness and rendered it 
extremely difticult to get a homogeneous system. 
Scientific and medical men are anxious upon this 
subject, but the trouble is, we cannot get money 
enough. We have a vast surface drainage and 
underground also, which needs more attention 
than the other. The system of private drainage 
is a source of disease, added to constantly by the 
doings of incompetent workmen, who know 
nothing of science, and do patch-work so that 
effluvias get into the houses, and we do not know 
where it comes from. and it produces scarlet and 


typhoid fevers, diphther'a and other kindred di: - , 


often notice this smell in our own 
What produces it? Why. 
DEFECTIVE PIPES, 

bad closet work, and the people get sick and every- 
body wonders why? If 1 eould, I would abolish 
every private closet in the city of Philadelphia; 
they should be placed out in the air. It would not 
be so pleasant or comfortable, of course, but a 
great danger would be averted. Work in them is 
not well done in the first place, and in the second 
place they are not well kept; there should bea 
constant flow of water through all such drains. 
Take the case of vour boilers—they are hardly 
ever in good order—you notify the plumber, he 
comes and attends to it, and before he is out of 
the house hardly, the trouble is as great as ever, 
if not worse than it was before. The plumber 
will tell you that the constant contraction and 
expansion going on in the iron becomes unevenly 
distributed by the wear and tear, and there is 
a break. Now the pipes we use for drainage are 
just precisely the same; they do not, as a_ rule, 
preak from the weight upon them. but the con- 
stant expansion and contraction caused by the 
temperature breaks them. You know it is fash- 
ionable to hide all these pipes under the partitions 
and in the walls, when they ought every one of 


eases. We 
domiciles. 


them to be exposed, so that the teast break or de- | 
fect could be seen and at once repaired. The sta- | 


tionary wash-bowls are open to the same objection; 
if you want to repair them you must rip up tbe 
whole room almost, and then there is bad material 
used in them, and these very pipes are the source 
through which disease, as an insidious, wily 
enemy, comes like a thief in the night, and — 
get sick and die without knowing how they be- 
come aftlicted. The bulk of the reports which I 
receive are scarlet fever and diphtheria, and the 

reat majority arise from these ee and the 
a sa system in houses. You e the wash- 
bowl, if it is not properly trapped it is sure to 
smell. Well, we will say it is properly trapped, 
that is with an S bend in the pipe where the water 
rests, but the bank gets stopped up and it is not 
used, the water evaporates and there is no trap at 
all, But even if there is a trap, there happens to 
be a pressure of gas in the sewer, why it goes 
right through the water, and there might as well 
be no trap there, for it is perfectly useless. These 
are only some crude ideas upon the subject, but I 
put them in a forcible, plain way, because the im- 
portance of this subject demands it. If you lifted 
the pipes of this city, or rather the coverings of 
them. and turned the place upside down, you 
would 

SEE A MOST HORRIBLE S!GHT. 


‘** Again, the grade of our sewers is awful ; the 
manner in which théy are built is bad. The con- 
tractor lays his brick side by side on the bare 
ground, not in gravel ; that is just what you don't 
want; then he smears cement over the eee half. 
Now all the sewage leaks into the ground untils it 
gets so saturated that it can’t hold out, and the 
most of the material percolates through the soil. 
Sewers should be water-proof and so constructed 
that they will not leak either up ordown. In 
some of the cities of Europe they a their 
drain pipes of glass or vitrified material. Then, 
again, inlets to sewers are badly. constructed. 
Chief Commissioner of Highways. Mr. Baldwin, 
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will tell you they are badly located, badly con- 
structed, and badly tra , both fn the float and 
inlet. Now Tl just tell you how some of these | 
people construct sewers. Some years ago, in lay- 
ing @ sewer, one of them came upon a private 
sewer, which he took up, and in relaying it, accord- 
ing to the plans, he came across a huge boulder, which 
he couldn't go around very well, nor could he go 
under it, for it might have extended to the centre 
of the earth for all he knew, so he very quietly ran 


when in the cellar, to rise directly into the house. 
The surface discharge of waste water is not injuri- 
ous to health, because it facilitates oxidation. But 
it is annoying and di ble, partly because 
we see it constantly, partly because it covers the 
sidewalks with ice in winter and endangers the 
comfort of pedestrians. 


Second. All drainage is conveyed underground 
to the ore including 04 oan ean the 
the sewer over the boulder and made {t just like a C@SSP00!. is system is the most common. The 
syphon. Of course the drain was st than pele pe’ still used ies before. is connected 
useless: that was bad work, but it was undergroud, 7444 ws me generally by an eight-inch terra- 
and it would never have been found out where the | a ap od — a soil-pipe, usually of cast- 
trouble was if the street had not happened to have | pee. gas Ae en carried up to the 
been dug up some time afterward to repair a water- | , di : ree not over one and. half iaches 
»ipe. Public sewage is better than it used to be, ag i ameter, Tup a the _ kitchen, bath-room, 
mut it is not what it ought to be. This contract het ee ae the a aes pe, 
system of work is bad in every way. No contractor Ay on i y in a manner which requires the 
will lose money on his job; that isn't human nature. 5!0rtest wee pipe, whether this is the best 
A department asks for work to be done: a chap the, or not. oo are generally carried into 
comes along and offers to do it for less than we | aoe per. . Nearly always traps are put in 
know it can be done for, but he swears he can do | peo reach place where refuse is received, as under 
it, aud the law compels us to give it to him. Well, tie es Rave and washstand. Sometimes an addi- 
he does it, and it isn't very long before it falls in, ‘cllar main trap is placed where the pipe enters the 
just like the Mill Creek sewer has done half a dozen th ar. The intermediate air-locked portion is 
aha! en-connected with some pipe leading to the roof. 
| pomegouy a rain-water spout. Plumbers say that 

iardly one house ina hundred has its soil-pipes 
ventilated, and much more seldom its waste-pipes. 
No provision is ever made to allow fresh air to 


THE ROMAN AQUEDUCTS 


were not built in that way, and they did not lay a 
nine either. Our folks didn’t lay it so that it is 
nine inches, but set it on edge so that it is only enter ‘ircul h he pi | 

four inches. The people should be nursed up to a itself oo memete Savona # Ride cadet te 


proper understanding of this subject, for, as I have | the b< as 
oY : <t. for. re! t eral ; ne 
said, it is of vital importance to the heaith of the | some honecs are drained, thes modosian ma 


sity” some houses are drained, thus pacens and in- 
we . creasing, i lity, the v vil th i 
Mr, Addicks stuedthaitk. Deiiph Hae. Gio eee 


to avoid. 

K.. had given great attention to this subject of city : sit oe Z 

sewerage, and from him a number of valuable ideas ae is allowed to take place under 
were gathered. He says in a pamphlet prepared — a eee to the propagation of un- 
for private distribution among health authorities: ae a Se ae the ~ remains there 
‘* Modern medical science has made great progress |* 1 the ume before the overflow carries it away, 
in discovering the causes of the origin and spread cell the contaminated aie when oe in the 
of disease; and it is now pretty well established ios one Sees a Y, rae nm Sane a 
that typhoid fever, diphtheria, scarlet fever,‘ ee rea e ‘wel in the yard, it ney 


cholera, and other malarial diseases, are caused | carried to the windows by the winds. The 
ABSENCE OF VENTILATION 


directly or indirectly by decomposing organic mat- 

ter. he efficient removal of all refuse is therefore | d ae ten cai d b 

very essential for the good health of the city.” It | Promotes decomposition in the pipes, and as the 

isa fact verified by statistics that, where house Jovnte and teins oe aera reaches as also divect 

drains and sewers have been skillfully designed and | ly Seiten Ghia cents: Det = a heavy rain storm 
the sewers receive much water } the air is, there- 


constructed, a marked decrease of sic and are-'| 
duction of the death rate have resulted. Mr. B. La- rere; forved “out, ‘and ‘as the-mman-uele covets are 
and enters our 


tham cites twelve cases of cities and towns, with | ,-. 
populations ranging from 7,818 to 68,056, and death ro mic Te cu gaveceaaeen a by the bubbling 
rates varying from 19,', to 33,4, per 1,000, in which, | soles ta the washetemde tad Clotets, 

Third. All drai is conveyed directly into the 


after the completion of sanitary works, the rate 
was reduced to from 18,4, to ES per 1,000, with a, s ‘ 1 
diminution in some of typhoid fever cases from 10 | Sewer solely through pipes, without having any 
to 75 per cent., and from 11 to 49 per cent. in cases _©e8s-pool on the premises, This is thé latest system 
of phthisis. and he best. It carries, when prop rly designed 
As the oo system of our city is notably 4nd -built, all refuse matter as pie A and as 
bad, it will justify the conclusion that the occa- | Tpidly as possible away from the premises. But 
sional prevalence of malarial diseases has probably. the details are the same as before, with the same 
had its origin in this cause, and the importance of | Objectionable features, excepting those of the cess- 
| considering a remedy is therefore apparent. pool. With the absence of ventilation and 
HOUSE-DRAINS. of a most careful design and execution of. all its 
: ee s | details, in order to prevent the air inside of the 
The house-drains form the most important part | pipes from entering the house under any circum- 
of the drainage system. Upon the care bestowed | stances, it is impossible to have a system answering 
upon them will, in a great measure, depend the ul- the requirements of health. These imperfections 
timate success of the whole from a sanitary point exist because there is an entire absence of munici- 
of view. Asa rule they are thoughtlessly designed | pa] regulations governi the details of house 
and carelessly executed; although many of the drainage. Proprietorsand plumbers have their own 
| plumbers, who generally have sole charge of the | way, and carry out their own ideas. It cannot be 
matter, may be excellent and conscientious work- | doubted that there is as much scientific knowledge 
men, they are generally not versed in the princi- | necessary for designing and constructing efficient 
| ples of the science governing the a and execu- | sanitary Works as foi ony Othes imac of enaibeer- 
_tion of their work, or are prevented from carrying | ing. Therefore neither the average householder nor 
|them out by the unwillingness of the property | the artisan, however skillful he may be, can be 
owner to meet the expense. ; le to properly accomplish the desired end. 
Colonel Waring has formulated the requirements | e importance of having the best design and 
| of a perfect system of house drainage as follows: — quality of work requires the official authority of 
Allow no organic decomposition to take place | the best available nt, at least as much as for 
| within the dwelling, or within any drain or pipe other municipal work. Water-pipes are laid ac- 
to the regulations. Giae-cipee are carefully 


| connected with it under conditions favorable cording to 
inapected as to their sizes, ions, bends, pesi- 


| pro panties of a influences. ‘ 

| Allow no air t once been inside of a drain | tions, etc., in order to prevent accidents. But 
| or soil-pipe to enter the house under any circum- drain-pipes, on the condition of which depends to 
 Stances. ; : : as so great an extent the health and lives of our fam- 
ae of drainage in the main are divided ‘ilies, receive ho attention whatever in this city. 
| into three systems: -_ | The first requirement, therefore, is municipal reg- 
| xs . . * . ’ * 

__ First. The drainage of the soil-pipe discharges ylations in accordance with the latest inforniation 
into a ces8pool or well, and the waste waters are | that the i furnish us ; and the 


sciences 
congeged on the surface into the street gutters. | second system 
This is the oldest system, and until recently the py intelligent a t, by licen ‘pounert 
hotses built on streets without sewers. In old gh on eters, lace es 
the wells are generally in the cellar; in the 
laiddry, and, therefore, let the fluids soak away j; is citi is difference of opinion 
into the ‘adjoming We then allow de  cmietebesen conned et ae ‘ilk be onid & 
: place | oo the From Chief 
near our dwellings, and this under conditions fa- aid Comnigstiptey , there 
SPREADING DISEASE, pm mow Sethe foe. sibs, the: one s 


used, and is still designed for many | 
new 
ones they are in the yard. They are lined with bricks, | SYSTEM OF SEWERS 
composition to take in the wells within | data furnished Tonner 
are 
ut main 


vorable for 
‘and also allow air from the cesspool, especially ' generally being three feet clear in dia 





Dec. 20, 1879. 


originally circular in form. They are built with a! 


four-inch ring of brick, the invert being usually 
laid dry and the arch built with mortar. After 
several years they are found to be more or less el- 
liptical, the long axis being horizontal, which, 
when well built. should not occur. If the ellipse 
is too flat, then the arch falls down. If it does not 
come to this. it has a form which gives for the 
usual flow a large surface of friction for the amount 
of water, precisely the opposite of what is desira- 
ble for a perfect sewer, as the velocity is thereby 
diminished and a deposit caused. As the bricks 
in the sewer are not laid carefully, the sides are 
very rough, which 
IMPAIRS THE VELOCITY 


of the flow and allows solid particles to adbere and 

m ; and, in some cases, the sewer retains 
sufficient solid matter to fill up and require manual 
labor for cleani 1y it. 

There has beeu 11> systematic provision for ven- 
tilation. Among «ll the devices for this purpose 
nohe seems to answer better than to have frequent 
openings from the sewers into the streets, for the 
free entrance and exit of air. But the manholes, 
built at intervals of from 200 to 400 feet, are cov- 
ered with tight-fitting cast-iron lids. 

The connections of the house drains with the 
sewer aré made by the plumbers. The city re- 
serves the right to inspect the connections: but, 
judging from the fact that by far the most breaks 
in our small sewers occur just where such connec- 
tions have been put in. this also cannot have been 
done very perfectly. Our sewers are not water- 
tight. but allow sewage to soak into and penetrate 
the ground instead of taking itaway. The flat bot- 
tom and the roughness of the sides reduce 
the velocity considerably, which either prevents 
the removal of the sewage before decomposi- 
tion, or actually causes a deposit. There is no 
ventilation, no ingress or egress of air, except 
by forcing the traps that lead into our dwellings. 

hey are not built in the best practical manner, 
nor with reference to the cost of maintenance, 
which has been immense. About $100,000 are 
yearly expended to keep our sewers in repair. By 
regulation, the size of a main sewer must be suffi- 
cient to enable it to discharge an amount of storm 
water equal to the rain fall of 


ONE INCH PER HOUR, 

and, as a consequence, the main sewers are ex- 

tremely large, and it is believed by some engineers 

are entirely too large, an addition, too, involving 

— expenditure of A provision for a 
-inc 


and the cost of the sewers would be diminis 
several million dollars. 


Mr. Chesbrough, of Chicago, says that in Eng- 


land it is the practice to allow for a discharge of 
half an inch of rain together with the greatest 
ount of sewage. Boston, Providence, New York 
this city, according to statistics at the Smith- 
sonian Institute, have about the same rain-fall, 
here the beaviest showers occur, and in Boston 
sewérs are calculated for one-quarter inch rain- 
fall; in idence, which has the best system in 
the Uni States, they allow for a little over one- 
half an inch and find it perfect. The draining 
areas here are very large, and the sewers become 
immense. Leaving out the basins of the Wissa- 
hickon, Satie a and Tacony creeks, which 
t never to be turned into sewers, there is the 
Mill creek, draining about 3,000 acres, with sewer 
20 feet in diameter for two miles; the Hart creek 
sewer, draining 2,000 acres, from 13 to 1614 feet 
in diameter for about two miles, and the 
Honey-Run sewer, which will drain about 
4,000 acres, has a diameter of 14 feet six miles 
from its probable outlet. It can readily be seen 
what stupendous works are in prospect, and it 
is esti that it will require at least three 
millions of dollars to provide for main sewers nec- 
essary during the next twenty years. It seems to 
be proven that there has not been a shower suffi- 
ciently heavy to ead of the largest sewers, ex- 
cept when they are tide-locked or otherwise im- 
properly built, and the main sewers are massive 
strong, so that they should stand 
ward pressure even when are filled. The arch 





of the sewers should also external pressure, 
but some of those even built within two or three 
years liave failed to answer the 
REQUIREMENTS OF STABILITY 
and workmanship. A certain velocity is re- 
all sewers that are to be self. , 
and the wetted perimeter is decreased 
to the sectional area the velocity is in- 
; i. Ventilation has not yet been introduced, 
‘and is a difficult subject; small are easily 
jventilated, but large sewers artificial assist- 
‘ance. {in London large shafts have 
failure. while in the 
best. city in the they have 
been a@ success. Although S- 
and en have said 86 much about drain- 
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age, but few seem to realize just where the | The newspapers which appear to be under the par- 
| technical imperfections are; there is much talk ticular influence of the coterie referred to paraded 
| upon the subject and very little practical action. this announcement in double leads and made 
In the opinion of experts a perfect system of editorial comments on it,declaring that Gen. Grant's 
sewerage demands the following conditions: glorious career would have a proper ending by ac- 
A. To allow no decomposition of organic matter cepting the Presidency of this nebulous company. 

to take place under conditions favorable to the The succeeding step in the effort was to draw up 
a of unhealthful influences. appropriate resolutions some days before the meet- 
is can be accomplished by: ing of Congress, and after publishing them exten- 

1. Water-tight sewers. sively, to thrust a New York Herald into Senator 

2, = reception and conveyance, together Gordon's coat-tail pocket containing the assurance 
with effectual discharge of all sewage and storm that everybody on earth either is or ought to be in 


water. | favor of them. The third step was to approach the 
8. Proper ventilation. : President with these published resolutions just as 
B. To be readily accessible in all its parts. he was sending his message to the printer and ob- 


This isaccomplished by a sufficient number of tain the interpolation of the words “by the Nicar- 
manholes and lampholes, serving at the same time agua route,” so as to spoil the logic and interrupt 
as ventilators. the consecutive meaning of that document. In- 

C’. To be built with a uniformity of design and in deed, the President, after saying it ‘‘ is especially 
the best practical manner. fortunate that diplomatic intercourse with Colom- 

D. To be designed with reference toeconomy of bia is again fully restored in view of the question 
first cost and maintenance. of an interoceanic canal,” immediately churns the 

A system of pipe-sewers twelve and fifteen whole territory of that independent Republic 
inches in diameter would answer the above require- through the canal ** by the Nicaragua route.” 
ments ina far greater dégree. Engineers have, It is clearly apparent that the result aimed at in 
until recently preferred to build sewers very large. all this scheming work is to commit Congress ani 
so that, as has often been said, there will be a the government and the peopleof these United 
chance for considerable deposit and still enough States to a particular scheme through foreign terri 
room for the waterto flow. But this is in opposi- tory particularly and officially designated. Why 
tion to the first and principal requirement of a have the promoters of this scheme remitted thei 
perfect sewer. It should not bea sewer of de- efforts in the province of science to which it be 
posit, but should convey the sewage as rapidly as longs, and through which capitalists are fairly and 
possible to the place of its final discharge. The prudently reached? Is it not because an immediate 
fact now recognized is that all imcrease of size and political effort is needed to offset the activity 
above the required capacity is an actual injury, of M. de Lesseps in another direction? But if the 
because it diminishes the scouring power of the Panama scheme should fall by the way, cannot 

| current and increases the amount of space to be American engineers find a shorter, a cheaper, a 
ventilated. Twelve and tifteen-inch pipes have more permanent and more practicable route than 
more than enough capacity totake away the heav- up and down the slopes of broad =a 
iest rainfall in our city for a length of several stretch of Nicaraguan territory? Indeed, have 
squares. The whole city of Saratoga. including they not already found such a route located at 
the drainage area of a small run, has been effec- San Blas’ In the present aspect of this sub 
| tually drained by a single three-foot sewer. As ject a few questions are pertinent to the considera 
| the requisites of quality and strength of tion of Congress. What has it to do with the se- 

VITRIFIED PIPE lection of a route through the territory of one o1 


st 


h rain fall, it is declared, would be ample, | 


are now so well understood, failures ovcur very the other of the Central American governments ’ 
rarely if ever, as long as proper skill and care are 
exercised in laying them. They are extensively 
used in the best-drained cities of the world. As it 
is entirely practical and even economical to lay 
| pipes in a perfect manner, it cannot be urged as an 
objection that they have occasionally failed from 
improper construction. 
é main advantages are: 
1. They are water-tight when properly jointed 
and bedded 


| 2. Owing to their smoothness they will rapidly 
| receive and convey all se when they are care- 
| fully laid to the proper ‘etalon and curves. Th 

| will admit of a smooth and neat connection wit 
| the house-drains, 
| velocity. 

3. They can be rly ventilated. At present, 
| the revailing opinion among sanitary engineers 
| is that all sewers should have free communication 

with the atmosphere as often as possible, through 
open man-holes. The oftener the air in the sewers 

| can be by a fresh supply the better. 
| man-holes being of the same size, a 12-inch pipe 
| would stand a much better chance of having its air 
| renewed,as it contains only one-ninth as much as a 
'8-foot sewer. As the flow is more rapid, it would 
draw the air with it and help the a As 
ace 


| there isa + onan 4 disch and a smaller su 
exposed, the sewerage will be less liable to decom: | 
pose and vitiate the air. 


4. They can be readily accessible when properly 
| built a provided, with man-holes. 

' 5. There is no experience, so far as engineering 
_is concerned, that prevents them from always be- 


| ing built in a perfect manner, that is, with regular 
tight joints, and | 


| grades and lines, with perfectl 


with such fourdations as will make an uneven 
settlement, breaking the pipes or joints. very rare, 


if not impossible. 
6. They are at present cheaper than 3-foot brick 


sewers. The cost of maintenance would be much 999, 
less, and they could be thoroughly cleaned by a 


| stream of water from a fire-plug.”—The Press 





thereby likewise increasing the 


Is it a hody of engineers and willing to declare that 
any one particular route is better than another ¢ 
Without asking ship owners and ship masters 
what sort of canal they want does it propose to 
build a canal where it likes, and then say to there 
men, we command you to use it? Is Congress a 
national capitalist to invest the people’s money on 
foreign soil? Indeed, would not such an act be 
the practical assertion of the sovereignty of the 
United States over the foreign domain through 
which the canal would pass’ In a_ word, 
|does not Congress clearly see that it has 
no business witheither the selection of a route or 
| the capital or the building of an Isthmus Canal, 
and that the furthest advance it can take will be to 
declare its objection to a foreign leadership in the 
prosecution of such a work, and the reasonable 
claim that an American company should be the 
Soma its execution ; and further to forewarn 

vernments that we will assert the 
| right and ifaintain the claim of the United States 
to me the tirst and controlling guarantor of 


© | the neutrality of such a work when it shall have 


| been completed? This would seem both reasonable 
|in justice and wise in policy.—N. Y. Commercial 
| Advertiser, Dee. 12. 

i ee ee en 


NICARAGUA PROJECT: AND 
PRESIDENCY. 


The talk excited by the dispatches in one or two 
| newspapers about Gen. Grant and the Nicaragua 
Canal needs to be received with much allowance. 
To begin with, the scheme may be pronounced a 
financial impossibility. Mr. Menocal estimates the 
cost of the canal at $65,000,000; Gen. Grant is re- 
ported to have put the figure at $80,000,000; Ad- 
| miral Ammen says it will cost $100,000,000; and the 
French engineers, allowing for the loss of interest 
during construction, carry the outlay up to $150,- 
and $200,000,000. No canal that would cost 
anything near an average of these estimates could 
ever pay interest on the dutlay; and it may be quite 
safely predicted that, if the Nicaragua scheme ever 


| THE 


' 


THE 


i 


j 


THE ROC ‘AN . progresses so far as a cateful survey with a view to 

nem — er ere = = , it will retire before the 

The interoceanic canal problem is becoming competi o er réutes and other means of 
atecentngand amusing. A small coterie © of pamebtaveirin less than half the estimates for the 
cials at . including a fourth-class N Canal. The. promoters of the scheme, 
i finding it im to make however, wel] . und the importance of 

any way wit their scheme on its merits, are setting off the intrinsic demerits of the 
now tryi to ride boldly to success on a wind of Nicaragua route by connecting with it the prestige 
official tion. The i movements of a t name and the endorsement of Congress, 
having been well conceived and their own and hence the free use of Gen. Grant’s name in 
| reach of action, they have met so far, - connection with the scheme, and the proposal to 
‘ing all their hard work, with indifferent suc- get th Conquest, jolt senetetion anprovieg 
| cess. The first stép in their sublime was the of the . All thif may serve to avert the at- 
| positive € that General it was | tention some people from the real merits of the 
 @ager to sere Grcddien at te Compt Getenetiy. canal as an investment and as a means of connect- 
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{ 
ing the two oceans; but the close examination to | 
which it will be exposed before investors will | 
put money into it will quickly strip the project of | 
there external attractions. In the mean time, poli- 
tics happen to chime in with the interests of the 
canal promoters. Nothing would more please the | 
half-dozen aspirants to the Presidency than to get | 
General Grant snugly shelved in a fat corporate | 
office, and the various backers of the would-be 
Presidents will no doubt —, unite in such 
Congressional action as would be likely to promote | 
General Grant’s committing himself to the Nicara- | 
gua project. ee the situation is an amus- 
ing one, and it will be quite interesting to see how 
much Congress will do to help an impracticable 
canal speculation as a means of getting a danger- 
ous Presidential rival out of the way.—N. Y. Com- 
mercial Bulletin. 


GENERAL INTELLIGENCE, 
G2 We solicit and are always pleased to publish in these 


cotumns any items of interest that may be furnished us. 


GAS AND WATER. 


Brockton, Mass., wants pure water. 


Hyde Park, Mass., is agitating the question of a public 
water supply. 


The city of Reading, Pa., sold 25 tons of iron pipe 
last week at $25 per ton, delivered. 


The Memphis Water Works have been sold by the U. 
S. Commissioners to the Cincinnati Bondholders for 
$155,000 


Messrs. Fitz, of Cincinnati, and Rutherford, of Boston, 
have been awarded contracts for water-works at St. 
Joseph, Mo. Bonds have been filed. 


Hartford, Conn., has a new reservoir. It covers 183 
acres in the town of Farmington, and will hold 700,000,- 
000 gallons. The land was condemned at from $30 to 
$60 per acre, and at present 163 acres are flooded one 
foot deep. 


The annual report of the City Engineer of Ottawa, 
Ont., on the water-works, shows that the average daily 
consumption of water in 1879 was 2,438,547 gals. ; the 
working expenses and interest paid $78,968.70 ; and the 
revenue was $83,354.69, showing that although more 
water was used during the past year than 1878 the 
revenue decreased. The report also showed that the 
consumption per capita, taking the population at 22,000, 
was 104 gallons. 


Tue Cost or Gas.—It would really be a satisfaction 
to know how much it costs to make a uality of 
The average price at which gas is sold throughou, 
fhe United States is $3.87 = thousand. In Wheelingt 
W. Va., where gas is furnished by the city at cost. the 
price is fixed at $1.20 per thousand. In Pittsburgh two 
rival companies are furnishing it at $1 per thousand. 
The official reports of the Philadelphia Gas Company, 
run under municipal management, show that it costs 
$1.90 per thousand. In Louisville it costs $1.42 — 
thousand to deliver, and the company charges $2.35, 
which, it is claimed, does not pay 8 per cent., on the 
capital invested. Mr. Socrates Newman, receiver of 
the St. Louis Gas-Light Company, says in one of his re- 
ports that the average cost is $1.70 per thousand, and 
that, if the company were to furnish it at $2.50 per | 
thousand, it would not make 5 per cent. of the appraised | 
value of its works. The Metropolitan Gas Company of | 
London furnishes gas at 72 cents per thousand, and at 
the same time pays 10 per cent. dividends. The Cincin- 
nati Gas Company offers to furnish =~ $1.75 per 
thousand, but the Board of Aldermen has just adopted 
a report fixing the price at $1.25. In St. Louis we now 
pay $2.50, and if the gas company should have their 
roperty returned to them under the late decision of the | 
Seoweme Court we mer expect an increase in the price. | 
Possibly Mr. Edison will come in with his electric ap- | 
tus and settle this question by giving us a better | 
fent for about ten cents per thousand.—St. Louis Post- | 
Dispatch. 


—— | 
STREETS, DRAINAGE, ETC. 


The Plumber and Sanitary Engineer for the 15th | 
inst., has an illustrated paper on ‘‘ The Drainage System | 
of West Point,” by Lieut. C. P. Miller, U. 8S. A. 


The consulting engineers charged with the duty of | 
solving Milwaukee’s sewer nuisance problems, have con- | 
cluded investigations for the present, and will hold no | 
more joint meetings until the early part of January. 


Typhoid fever is prevalent in Denver, Col., and the | 
physicians have reported the sanitary condition of the 
city to be inasad plight. One doctor reports that of 
seventy cases of fever treated. by im, all were 
caused by the filthy water used. e Tribune says : 
‘The city must be cleansed and the water purified.” 
One of the best signs of the times is the manifest and | 
proper interest taken by so many cities in this vital 
question. The moral bearing of efficient sanitation is 
beginning to receive that fit attention which has so 
long been denied it.— Phil. Press. 





Philadelphia has prepared a statement of the streets 
and horse rail s of that city for the next census, 
which contains the following statistics: Total length of 
streets, 2,000 miles, of which there are paved with cob- 


ble-stones, 500 miles; with stone block, 47 miles; with 
asphalt or other composition, 27 miles; broken 


| bayou and its banks be made the 


| drainage and park purposes; that a dam and 
| machiner 


| bayou when the river is high; and that all future 
| ing operations should be under the supervision of the 
| sanitary authorities. 


| second, beginning at the same starting 
The Chief Commissioner of Highways of the city of | ni 
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100 miles; wood, 1 mile; 
and with rubble stone, 
yard—Cobble stones, $1 
stone, $1.50: 
stone, $1.50. 
considered the best. 


-25; stone block, G; taken 


of Memphis has recommended that measures sh 


house in the city should 
opened, ventilated and chi 


amount of water, and to prevent the use of all 


the subsoil drainage into the M i 
property of the city for 
pumping 
should be provided to prevent the water 
from backing up into the bayou, and to empt 


Riverside Drive, New York city, is completed. Mr. 
McAlpine, the engineer of the De ment of Parks, 
furnishes the following statistics of 
Ground was broken three years , since which time 
800,000 yards of earth and 135, yards of rock have 
been excavated. The dirt was used to fill in the back of 
the great retaining wall, which contains 50,000 yards of 
cut stone, made from the material excavated. par- 
apet wall, which is surmounted with great slabs of Nova 

»0tia granite, contains 2,000 yards of cut stone. New 
embankments, containing ,000 yards of earth and 
rock, were made, and four miles of sewer built. The 
roadway contains 100,000 square yards of pavement, 


vel and dirt, 1,100 miles, | 
miles. Cost square | 
halt, $1.60; gravel, 49 cents; rubble | 
stone block or Belgian pavement is | street, and 
plan of the su 
The committee appointed to make a sanitary my 
| taken to secure proper superintendence and subsequent 
| care of the sanitary work to be undertaken by the cit 
| that at an early date wa 


>| 

ed; that the city should have | 

control of the water-works, at least, so far as to change | 

the present source of supply and insure a —— ' 
ul 

| wells and cisterns; that a large number of boneena should | 

be condemned, torn down, and the materials burned; | 


| that a system of sewerage be adopted which will carry | tons, and her dimensions are: Drivi 


ppi River; that the | inches in diameter; cylinder, 17 b 


work performed: | 





and skirting this 60,000 feet of curbing have been set. 
The carriage-way is built on the same plan as that in 
the park. The ground is first graded, and rough rock 
is placed by hand to a height of twelve inches. This is 
forced down by a sixteen-ton roller, and a compara- 
tively uniform surface is obtained Then coarse vel 
is spread and rolled into the interstices of the rock, then 
a finer grade of gravel, and finally, as a top surface 
sand is used. Each successive layer is rolled hard, an 

a surface as level as a billiard-table is obtained. The 
whole cost of this work, exclusive of the os eekd pur- 
chased (which cost the city about $2,000,000) was 
$530,000. The increase in the value of property in the 
vicinity already amounts to more than the entire cost 


of the work. 
<sleajleabiiaewedil 


BRIDGES. 


The Kellogg Bridge Company, of Buffalo, N. Y., bas 
an order for five spans from the Pittsburgh, Cincin- 
nati & St. Louis Railway Company. 


The piers for the new wagon bridge across the Minne- 
sota River at Mankato, Minn., are now completed ready 
for the superstructure. This is being built by the 
Wrought [ron Bridge Company, of Canton, O., of two 
fixed spans of 159 ft. each, and a ong span of 196 ft; 
extreme length of bridge and approaches 810 ft. The 
piers contain 1.248.183 yds. masonry, and were erected 
by Farrell & White, of Mason City, Ia 


The contract for the new 312-ft. <1 of the St. 
Charles Bridge, to replace the one which recently fell, 
has been let to Mr. C. Shaler Smith, under whose direc- 
tion the bridge was first built. The work will be done 
by the Edgemocr Iron Company, at Wilmington, Del. 
The failure of this span a few months ago is attributed 
to a derailed car. The investigation is not yet concluded, 
and it isadvisable to await the result of that before 
stating anything definitely. 

- ote 


RAILROADS. 


The Peansylvania Railroad Coeeey employs 100,- 
000 people on all its lines and branches. 


The contract for building the first 20 miles of the Mar- 
te & Mackinaw Railroad was let on the 13th to Mc- 
rmott & Hendrie for $113,300. . 


Two a_i parties have begun—one at Pena 
Blanco and one at Albuquerque—to finaliy locate the 
Denver & Rio Grande Railway down the valley of the 
Rio Grande to El Paso, in Chihuahua. The company 
claim, under the decision of the United States Supreme 
Court, the prior right of the routes along this valley, as 


| in the Arkansas cafion. 


M. Soleillet 


pecieee to leave soon for West Africa to 
recommence 


is explorations, which are to be on the 


‘tine of the route of the Trans-Saharn Railway. A con- 
mses will be paid from the | ch 


siderable portion of his e 
$120,000 which the French government contemplates 
setting aside to defray the cost of the preliminary sur- 
veys and investigations connected with that scheme. 


The Sioux City and Nebraska Railroad has been or- 
ganized with a capital of $6,000,000. ‘Ike object of 
the company, as set forth, is, first, the buildin 
chasing of a line from a point on the Missouri River, in 
Dakota ony, Neb., opposite to, or below Sioux City, 
through the Counties of Dakota, Blackbird, Cuming, 
Burt, Washington and Douglas to the city of Omana ; 

point, and run- 


n t the Counties of Dakota, Dixon, Wa 

| Stanton, Madison and Platte to the city of Colum 4 
| third, beginning at the same point on Missouri and 
| running northwest and west through the Counties of 
Dakota, Dixon, Cedar, Knox, Holt and on to the west 
| line of the State. 


stone,! The Brooklyn Elevated Railway Company. has begun 


Dec. 20, 1879. 


to erect its iron columns at different places along the 
route where the granite foundations have been buried. 
The columns are similar to those in this city. These 
have been placed near Fulton Ferry 


the road is throuzh Water street, Hudson avenue, Park 


avenue, Grand avenue, Lexington avenue to Broadway, 
and thence to East New York. 


_The Arcturus is the latest en 
(Conn.) shops of the N. Y., 
Mechanic Henny. She is 


ine built at the Hartford 
N. H. & H.R. R., by Master- 
a coal-burner, w: ing 38 
-wheels, 5 feet 3 
inches; boiler, 48 
inches in diameter, containing 170 2-inch flues, 11 feet 
7 inches long; fire-box, 58 inches long, 6814 inches deep, 
tapering from 34 inches to 42 inches at the crown sheet; 
throw of eccentric, 5 inches; radius of links, 57 inches; 
te te t i cane, the cnbates ports Meine Bic tnekee 
y in e 
with the Westingheaae 


The e is su atmos- 
ric brake, Hayden’s patent smoke-burner, adjusta- 
vements, and is 


le diaphragm and other modern im 
designed Steen. or it service. The 
Naugatuck Rai has just received a locomotive from 
poe yo Works, at Paterson, N. J., with spark-arrester 
and straight stack, like the engires of the Consolidated 


-—— eee 


MISCELLANEOUS. 


Observation by Mr. Edison: ‘I do not believe I can 
furnish a cheaper light than gas so long as the Cincin- 
nati Board of Aldermen is in existence. 


The Oakland Park race-track, Califo: over which 
St. Julien made the wonderful time of 2:12%{, has been 
measured, and is found to be 20 inches over one mile, 3 
feet from the inner soil. 


Many theories have been put forth as to the cause of 
“no ” in the torrid zone, and, while differing as to 
minor details, they nearly all agree that their develop- 
ment is due mainly to the efforts of the atmosphere to 
regain its equilibrium both in temperature and pressure. 


A Virginia City (Nev.) er gives the in 
eee information that Buttermilk Cafion is in 
the Paradise Mountains, northwest from Eden, about 
ten miles from Gouge-eye, on the road leading from 
Limb r_ to Whoop-em Up, via Bull Town, -em 
Out and Hungry, and just over the mountains fren 
Bung-eye and Knock-em Stiff. 

‘“‘No Time TO READ THE PaPER.”—We occasionally 
hear of persons who state that they have ‘“‘no time to 
read the paper.” They might as well admit that they 
have no time to attend to their business. The manu- 
facturer or merchant who neglects his daily paper does 
not know what the world is d , and he who omits 
the perusal of his trade journal mi scores of season- 
able and useful hints; is ignorant of what his home and 
foreign competitors are bringing out; takes no note of 
circumstances which, of no especial moment of them- 
ing’ frase thay Oo tinh -and, te uence, be oealloate 
ing from oO ks a 
most important section of his business. The fact is, the 
man who means to be successful in business must read 
his paper, and must regard it as one of the features of 
the week. Without it he is kept in ignorance of what 
other firms are doing; San beet np Soar os chenaes 
of prices; has little intelligence from abroad, and t 

urely from his own agents’ point of view; and only 
foun of his competitors’ novelties when they have 
gained the market over his head. Pretty much the 
same set of remarks applies to the retailer, who, in neg- 
lecting his paper, throws away every possible chance be 
has of buying to the best advantage and meeting the re- 
quirements of the public. Every trader must read his 
vee * he desires to be successful and make money. 

ext to his Bible should come his ‘‘trade organ”: with 
the two cdmbined he need have little fear of the ups 


and downs of life and the whips and scorns of capricious 
fortune.—/Jronmonger. 


IMPROVED COAL CRUSHER.—Quite extensive improve- 
ments are under way at the shaft of the Ohio 
ny in the Sixth Ward, of 

e efficient A coal 


or pur- | ©& 
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country—so that every land and every clime may 


| be pr at this great mart of New York. 


e may almost hope to see in our own day 
when New York will be the empire city of the 
world, when the finances of all nations shall seek 


, through her their exchanges. Even now it is rap- 


GEO. H. FROST, Proprietor. 
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A PRELIMINARY meeting of parties interested in 
the formation of a society for the promotion of en- | 
gineering science in its different branches was held 
in the office of the City Engineer of Pittsburgh on 
the evening of the 18th. Mr. William Metcalf was 
called to the chair, and J. H. Harlow acted as Sec- | 
retary. A committee was appointed to frame a con- 
stitution and by-laws. Thirty-six engineers then | 
signed the roll of membership. The next meeting 
will be held in January. 
oe 

THIS is Christmas week, and we confess to a 
weakness for the usual festivities and enjoy- 
ments of the season. The average compositor is 
also inclined to take a holiday when he can get it, 
and our readers must therefore excuse us for not 
making an ‘“‘ Extra” of our Index, as it was not 
convenient to have it set this week, in addition to | 
the usual number of pages, and we were also 
desirous of completing the entire volume with this 
last number for the year, so as to allow parties | 
who wish to have their volumes bound to return | 
them immediately. 





—_—_—_—_>- 

AT a meeting of the Geographical Society held at 
No. 11 West 29th street on Monday evening, Presi- 
dent Daly took occasion to call attention to some 
rather extraordinary statements made by M. de 
Courcy, a civil engineer, at the Paris Congress, 
respecting the San Blas Canal Route, statements 
which are not exactly in agreement with facts. 
Mr. Sidney F. Shelbourne discoursed upon the 
merits of the San Blas Route, illustrating his re- | 
marks by maps and diagrams of the route, On 
account of the unfavorable weather, the attendance 
was small, and the meeting was adjourned until 


next Monday evening, 29th inst. 
———_— 


THE attention of water-works superintendents 
and trustees is called tothe very ingenious mechan- 
ism described in our columns this week, and 
which is known as ‘Hall's Electric Indicator.” 
This machine, which we examined on a recent visit 
to Boston, may be placed in an office, just like a 
telephone, at any distance from the reservoir, the 
height of which it at all times indicates, and to a 
small fraction of an inch, has just been connected 
with the Haverhill (Mass.) water-works. There 
the water is pumped into an open iron tank, and 
on account of the freezing of the surface, a float in 
the water could not be used. The apparatus is 





operated by a float supported on a column of | 


mercury which is connected with the tank. The 
indicator can be used with equal facility to show 
the capacity of gasometers. 
a oe 

AT a meeting of the Executive Committee of 
the Citizens’. World’s Fair Committee, held on the 
afternoon of the 24th inst., at the Fifth Avenue 
Hotel, this city, Secretary Sherman addressed 
the meeting on the importance of World’s Fairs 
in general, and of the projected one in particular. 
He referred to the important trade benefits which 
have flowed from the Exhibition at Philadelphia, 
and he considered New York as being the natural 
place in this country for the next great exhibition, 
as it is here that three-quarters of the foreign com- 
merce of the country is transacted. 

He remarked that 

**We have a country here which can afford 
have the greatest exhibition of modern ti 
(Applause.) In order to accom 

you must muke it as 

itself, so that every town may have the same inter- 


est in its success as the city of New York. You 
“must make it also international—extendin 


. becoming the clearing-house for the trade of China 
~jand Japan, and San Francisco must necessarily 
|}make her exchanges with you. 
|due time the money 


|in American class journalism. 


‘come. 
‘them are for their use, and we hope that this year, 


g to 


idly becoming so. San Francisco in the West is 


I believe that in 
ywer of the world will be 
here in this city of New York. As a matter of 
course I can have but very little influence in your 
movements or success, and can only say that I wish 
you to go ahead with all the energy that you carry 
to any other enterprise, and let us have the biggest 


| show of the world.” 


oe 

WE may say to our friends that the year just 
closing has been a prosperous one for ENGINEERING 
NEws. Its subscription and advertising patronage 
has largely increased : general satisfaction has been 
given so far as we have means of ascertaining ; 
from the enlarged views which our residence in 
this city for the year past, and from suggestions of 
many eminent engineers whose valuable acquaint- 
ance we have made during the time, we can guar- 
antee our friends a journal for the future which, 
we think, will be creditable to the profession whose 
interests it advocates, and which as a medium for 
advertising certain interests will not have asuperior 
Without making 
any special promises, we may say that we will 
illustrate our pages more fully than heretofore ; 
more frequent original articles descriptive of Am- 


,erican Engineering will be published and illus- 
| trated ; a greater variety of news than heretofore 


will be given each week; more careful selections 
from other journals; as full reports of engineering 
societies as can be obtained will be published ; per- 
sonal sketches of engineers, relating to appoint- 
ments, deaths, and other appropriate matters ; 


|contracting intelligence, correspondence, and as 
|careful editing as the circumstances will allow. 


We desire to express our heart-felt thanks for 


| the steady and valuable support and friendship of | 


our patrons, many of whom have been on our list 
from the date of our first issue, and we hope to 
continue to merit the same for indefinite years to 
Our journal and our facilities to serve 


more than ever before, the profession and 
interests wnich we seek to serve will rally around 
us, so that as speedily as possible they may have a 
strong, vigorous, useful, professional journal de- 
voted to their special benefit. 


|the season, atid hoping to meet them all many, 

many times in the future, we beg leave to close 

our volume for the year. 

—> +> 0+ oe 

THE OHIO RIVER IMPROVEMENT COMMIS- 
SION IN WASHINGTON. 





The Ohio River Improvement Commission held 
an adjourned session in the city of Washington re- 
cently with a view to advance the interests of the 
improvement of the Ohio River. Representatives 


were present from Pennsylvania, Ohio, West Vir- 


ginia, Kentucky; Indiana and Tennessee. Gen. 
| Morehead, of Pittsburgh, presided, with Gen. John 
| A. Shanks, of Ohio, Secretary, and Geo. A. Thurs- 


, ton, of Pennsylvania, as Chairman of the Execu- 


| tive Committee. Some twenty members were in 


| 


attendance. 


Wishing all our patrons the best compliments of | 


The objects of the Commission are, generally, to 





417 


river, was present, and gave a concise account of 
the character of the iniprovement now being made, 
and the progress made during the season just 
passed. Many of our professional readers will 
doubtless reeollect the plans of great reservoirs at 


, the heads of the tributaries of the Ohio, proposed 


many years ago (some twenty-five years back), by 
Charles Ellett, C. E., which was not seriously con- 
sidered in Congress, and was adjudged to be im- 
practicable. 

Mr. W. Milnor Roberts, the well-known Chief 
Engineer of the Northern Pacific Railroad, past 
President of the American Society of Civil Engi- 
neers, and now Chief Engineer for (he Brazilian 
Government, was at one time in charge of the Ohio 
River improvements and made elaborate surveys, 
and recommended a combined system of permanent 
dams, with locks and dykes or wing dams to re- 
strict the channel, to increase the depth, etc. 
Neither did Congress undertake to 
this plan, and up to this time 
definite plan has been adopted by 
ment for this improvement. 


carry out 
strictly 


the govern- 


no 


The means so far 
used have been of a general and limited character, 
consisting of dykes or wing dams at bars and 
ripples—shallow rapids—and sometimes closing 
one of the channels at an island, thus throwing a 
greater depth of water into bars and into island 
channels. In this manner great benefits have been 
reached; but this does not give control of the dis- 
charge of the riversothat navigation can be main- 
tained during the dry season. About 1860 there 
was such a drought that no coal navigation could 
be made on the Ohio above Louisville or Cincin- 
nati,and the fall rise did not take place until late in 
December, and coal was hauled by railroads from 
southeastern Ohio, and sold in Cincinnati for 25, 
30 and 50 cents, and even 60 cents per bushel; and 
there was great suffering a‘nong the poorer classes, 
This year there was great anxiety as to the navi- 
gation for coal barges. 
After careful study and earnest investigations of 
the movable-dam system of France, the Engineer 
Department has recommended a trial of this sys- 
tem on the Ohio, and one year ago a movable dam 
was begun at Davis Island, a few miles below 
Pittsburgh. If thisdam should preve suitable to 
the peculiar navigation that obtains on the Ohio, 
and is satisfactory to those who control the trade, 
it is proposed to apply the system as far down the 
river as it may be found to be suitable, probably as 
far as Cincinnati or Louisville. 
The general features of this movable dam may 
be briefly given as those of a dam that is so 
|}manceuvred that when there is a good stage of 
| water, say six feet, such that regular boats can 
| run, and no auxiliary to navigation is required, the 
| dam, or obstructions so called, can be lowered on 
| to the bottom of the river, and submerged, so that 
| all kinds of river-craft can pass over them; but 
that when the river falls so much that boats can- 
|not run for want of sufficient depth of water, the 
| adjustable dam is raised, and the well-known system 
| of slaek-water navigation then obtains, by means of 
the ordinary lift-lock built at one end of the dam, 
The lock of the Davis Island dam is 106 feet wide, 
jand 600 feet long, and will take a whole tow of 
| coal-barges, without breaking it up to be passed 
through. When the river is up, the dam is down 
| and the tows and other craft pass over the site of 
| the dam, there being scarcely a perceptible break 

in the surface of the water. Atsuch times the 


| bring the projects for the improvement of the Ohio | lock is to remain open, and boats may pass through 
| River prominently before the minds of the people | it, using it as a part of the river channel. It is 


| living in the several States bordering on the river, 


| apparent that this system should be very satisfac- 


'and to engage their assistance in presenting the|tory. It can scarcely be considered an obstruction 
| subject to Congress, so as to insure timely and lin the ordinary navigable stage of the river, and 


tributaries. 


to | necessary appropriations for such improvements provides an efficient slack-water system for low 
mes, 26 are recommended by the U. S. Engineers and | stages of the river. Col. Merrill visited France to 
this beneficial are approved by the great body of people who are observe the character of these aids to navigation, 
as the nation jnterested in the commerce of the Ohio and its\ and their extent of application and efficiency. 


| He found them in use on nearly all the rivers of 


Colonel Wm. E. Merrill, the United States Engi- | France, to the number of about 125 dams and 
every Christian country, and even to every pagan | neer Officer in charge of the improvement of the | locks, varying considerably in the detail of their 
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operation and management, but all giving general | in the span, so that when the wreck is all out, all disputed claims.——The cargo returns of last year 
satisfaction. Similar locks and dams are now data that can possibly be obtained will be preserved | at Aspinwall, show 152,500 tons transported, or an 
being constructed on the Kanawha River in West for use. average of a little over 12,500 tons per month. This 
Virginia, under the direction of Col. Wm. R. No publication will be made until after the in- year it is expected that the total will reach 15,000 
Craighill, of the U. 8. Engineer Corps. | quest is over, when the engineer will probably per month.——-A bill authorizing the St. Paul & 
The Davis Island work has progressed to the | make a report to the railway company, embodying Chicago Short-Line Railway Company to construct 
completion of the shore wall of the lock, the coffer all the facts in the case, and possibly including the , a bridge—to be either a draw or continuous spans— 
dam for the river wall of the lock is in place, and cases of Macoupin Creek (Keystone) and Rock and to establish it as a post road has been intro- 
is a considerable obstruction to navigation. The | Island Slough (American), which were also knocked duced into the Senate.-——The City of Chicago 
stage of the river has been sc favorable for work | downin a similar manner within 15 days of the wants to buy a couple of millions of brick for use 
during the last season that the whole appropriation | fall of St. Charles. The train in the case of St. | next spring.—Mayor Harrison, of Chicago, has 
for this year was expended, and the River Im-| Charles had come 500 miles without inspection. sent a communication to the City Council on the 
provement Commission is in Washington to im- | How far the Macoupin Creek train had come has subject of enforcing the use of smoke burners, 
press upon Congress the necessity for an appropria- | not yet been learned. Fac-similes of the columns which, on account of the growing nuisance of 
tion to be made immediately available, so that which were destroyed are being made for testing smoke from bituminous coal, isa wise proceeding. 
work may be resumed at the earliest favorable | at the Watertown Arsenal. near Boston, and / and ought to receive attention from the proper au- 
time, so that the obstruction (coffer dam) may be | several cross-ties will also be subjected to similar thorities.——A bill to provide for the reclamation 
removed early in the summer, while, on the con- | tests at the same place. Mr. Smith has already of the marshes in the harbor of the cities of Wash- 
trary, should the appropriation await the tardy tne an account of the matter before the St. Louis | ington and Georgetown, and for other purposes, 
passage of the River and Harbor bill in the usual) Academy of Science, to which body inquiries re- has been transmitted with a special mes- 
manner, the appropriation would not be availa- | specting its publication may be directed. We will sage. from President Hayes, to Congress. 
ble until August or September, and the obstruc- | give full particulars when we get them. The contract for 47,000 gallons of lard oil for the 
tions would remain to vex the next period of navi- | RINE GRE i RED PRET CRE use of the Atlantic coast light-houses has been 
gation, the autumn of 1880. The Commission has | THE HISTORY OF THE WEEK. awarded to Washington Butcher's Sons, of Phila- 
had an audience with the House Committee on| 4 mong the passengers on the steamship Colon, 4elphia, at 65,4j, cents per gallon.— Harbor work 
Commerce, and pressed these considerations. | which left this port for San Francisco on the 224, | eee ma pi at Victoria, B. i ay to the 
SCANT Mi Be TRO NR NON IES OO |were Trenor W. Park, President of the P | exhaustion of the appropriation. 1e Alabama 
SEE GE. CHARLIE SES ASTER, | Railroad Company, and $. C. Thompson, Scams | coal fields are estimated to contain about 52,000,- 


in answer to inquiries relating to the St. Charles | W. Hoyt and J. W. Burt, directors. These gentle- | 000,000 tons of coal.—-The production of gold in 
Bridge disaster, we may state that the engineer | men, it is understood, are to meet M, de Lesseps at | the United States for the year 1879 is carefully es- 
has no theory as to the cause, the train which did | Aspinwall, for the purpose of consulting in regard | timated at $38,900,000, and of silver, $40,812,000. 
the mischief having left its handwriting on the ad-| to Central American projects. Several other | The aggregate for a yo past Is $243,891,532 
joining span in such a way that the origin of the| gentlemen interested in canal matters have gold, and $233,722,260 silver, making a total of $477,- 
disaster isin the domain of fact. To describe it in | gone by the same steamer. Mr. Nathan Ap-| 118,791 taken from mother earth in the precious met- 
brief, a truck on the seventh or eighth car from|pleton did not go.——The New York} als since and including 1874 in this country alone. 
the rear of a train of seventeen loaded stock cars| Herald, of Sunday, the 2ist, devoted a con-|—~—lt is said that the value of merchandise trans- 
and a caboose broke down so thoroughly that the | siderable space to Edison’s electric light discov- | ported Over the Pennsy Ivania railroad, between 
car left the track at a sharp angle with the course |eries, illustrating the same very fully, —~ Philadelphia and Pittsburg, in asingle year ex- 
of the train. It cut through the floor at the fourth | A terrific boiler explosion occurred at the Eureka | C¢¢ds that of the entire foreign commerce of the 
crose-tie from the point of derailment, and after|Flouring Mills, Newport, Md., on the 23d. The Republic. ——Davis & Son, the contractors of No. 
the gap was large enough, began striking the struts | engineer, who was standing with his back to the | 11 section Lachine Canal, have applied to the Min- 
and laterals. The end laterals and struts of the Fink | boiler, was blown sixty feet down an embankment | isteT of Public Works for an extension of time for 
(on which the derailment occurred) were too heavy and mortally wounded. The engine-room was) finishing the work, as it cannot be carried on ad- 
to be injured; but when the train reached the | blown toatoms, and the boiler lodged 100 feet from | vantageously in Winter. If the request is com- 
tirst through span, the bottom lateral system | the mill. The explosion was heard ten miles off, _ plied with, about 150 men will be thrown out of 
being designed for a tornado, was strong enough to| ——The local government at Panama is making employment.———The Pennsylvania Railroad Com- 
draw the bottom chords in out of line. and this ac- | preparations to give M. de Lesseps a fitting recep-  P@UyY '5 about to erect a hotel m Philadelphia ata 
tion was sufticient to finally collapse one pair of the | tion on his arrival. on the 29th inst. A banquet | COSt of $400,000.—-Dr. George Little, the Stage 
posts, which were of the old Keystone or Linville | and ball, city illumination and a bull tight are on Geologist. says that a yield of $10,000,000 worth of 
swelled-column pattern. It is supposed that the | the programme. A number of engineers accom. bullion might be produced ™ Georgia every year 
fourth pair of posts was the one destroyed, and it pany M. de Lesseps, and will be employed, in addi- , without exhausting the ore Within this or the next 
was probably collapsed with the middle strut as a ‘tion to the party now engaged under the direction generation.——The Pittsburg iron manufacturers 
fulcrum; and with the collapse of the posts. of |of M. Jégoux, in surveys, examinations of the bave figured it out that the iron interest will be 
course, the pull of the web-tie pulled down the | formations along the proposed line, etc. They are More prosperous next year than this.—-Some in- 
top chord at that point. provided with drills of a new pattern. by which it | teresting statistics on yas =e published in the 

The momentum of the train, at the time the | is proposed to pierce at different points which the | Philadelphia Press of the 23d inst.—-The Schuyl- 
cars got down among the laterals, was sufficient canal will traverse to the depth of the proposed kill Bridge Company of Pottstown, Pa., 
to break the draw-bar connecting the first and excavation, so as to note the different stratifica- as deciared a semi-yearly dividend of 12 per cent. 
second cars of the train. The first car and! tions encountered, the character, texture, hard- ca Sica NCE OREANAS LG a 2 eae 
engine were on the third span (the one which fell ness, etc., of the rock, in order to form as close an CORRESPONDENCE. 
was the second, and the derailment took place on | estimate as possible of the cost of the canal. M. de HUMBER’S WATER SUPPLY 
the first). The falling floor drew out the rails from | Lesseps will remain at Panama two weeks, and will Orrice U. 8. LAKE Suaver ) 
under the first car, but its headway was such that visit the United States via California. ——Railroad Detroit, Mich., Dec. 20, 1879. N 
it ran for 30 feet over the cross-ties before stop- | travel across the isthuous is still interrupted. The, Dear Str: ‘‘ Humber’s Water Supply” received 
ping. Barbacoas Bridge is impassable, and the accumu- to-day. It is a splendid work ! 

This is the fourth derailment which bas taken lation of freight is so great that at the rate of 700 | Yours truly, Gro. Y. WISNER. 
place on this bridge. In one case, a car, loaded tons moved per day it will take till February, [The price is $15 toJan.1. During January it 
with 12 tons of ice, was dragged 565 feet, but did 1 to move the present accumulation. —— On| will be $16.—Ep. Enc. News.] 
not get through the floor. As soon as the present Sunday last the mercury reported at this point. - eee 
disaster occurred, the engineer, Mr. C. Shaler | 11° above zero—the lowest point reached this sea-| PHILADELPHIA, Dec. 22—George W. Childs 
Smith, sent for such well-known bridge experts as son. At Syracuse, N. Y., it fell to 12° below; at | stated to-day that General Grant was not inter- 
D. J. Whittemore, of Milwaukee; G. Bouscaren, Worcester, Mass., 2° below: in the Dominion, at | ested in the Nica Canal project, and had no 
of the Cincinnati Southern Railway; W. Sooy Toronto, 8° below ; the minimum temperature was | intention of eee “endageoe b y the com- 
Smith, Chief Engineer of the Glasgow Steel Bridge; at Parry Sound, 23° below zero; at Rockliffe, 34° pat ome : a believed it scan — oes 
Col. Flad. of the St. Louis Bridge; Geo. Morison, below ; at Perth, 30° below; at Kingston, 20° be-| benefit to commerce. Childs said, also, that 
Chief Enginerof the Portage Bridge; Prof. Smith, | low : at Napanee, 18° below; at Elma, 5° below ; | neither he nor A. E. Borie was interested in the 
of Washington University, St. Louis, and Chas. at Quebec, 25° below ; at Father Point, 23° below, project 
Macdonald, President and Chief Engineer of the and at Moutreal, 22° below ; in New Brunswick it | t on the Winnipeg Brid Se 
Delaware Bridge Company, and hadthem examine fell to 14° below at St. John, and at Moncton to reached, on Monday last. between the ae neil and 
the place before clearing away the wreck was 24° below.——The litigation concerning railroad |e a ee ae mg duisnes 
commenced. Photographs of the wreck were at lands at San Diégo, Cal., between the Texas & | within fifteen months, the company assiguing to the 
once obtained, and an engineer was employed by Pacific and the Atchison, Tokeka & Santa Fé city their right under bridge the Red River 


ome ty. Seu e 
Mr. Smith to locate every piece thereof, and to Railroad Companies has been settled amicably, | peccervaleteraee 2 Soe Se for the ean 


i 


paint on each the letter and number of its position | the former deeding to the latter one-half of the | will be submitted to the popular vote on January 20. 


. 
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BOSTON WATER: WORKS. 


DESCRIPTION OF THE 


coating was added after the scinaiditii of the 
reservoir, as without it there was found to bea 
slight leakage. The reservoir is almost entirely 
above the level of the surrounding ground, and the 
only precaution taken to prevent the freezing of 
the water was-by forming an air space between 
the wooden roof, with which it is covered, and 
sheathing on the under side of timbers placed 
across the reservoir at the top of the side walls. 
This has been effectual. 

**On account of the small capacity of the reser- 





BRIGHTON TEMPORARY HIGH 
SERVICE. 





At arecent meeting of the Boston Society of 
Civil Engineers, Vice-President Joseph P. Davis in 
the chair, and twenty-five members presert, - Mr. 
Dexter Brackett, of the Boston Water-Works De- 
partment, read the following paper: 

‘“* The works, which were built in 1876 to supply 
the higher portions of the Brighton District, Bos- 














ton, are worthy of notice, not on account of their voir, it is absolutely essential that the engineer 
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struction. 
“The pumping machinery consists of two Wor-| voir, and as the high service supply is drawn from 
thington duplex high-pressure pumps, each hav- the force main between the engine-house and the 
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ing projecting pins placed three inches apart, 
passes through the guides, E E, and is upheld -by 
a copper ball float placed in the reservoir. 

‘*When the water falls, the projecting pins upon 


the rod D strike the bar A, and the magnet is 
swung over the armature B, as shown on fig. 2, 
The attraction of the magnet raises the armature 


from the position shown on fig. 1, against the 
point F, and thus closes the circuit through the 
cups GG. 

‘The water continuing to fall, the bar A is rv 
leased, the magnet falls back to a perpendicu 
| lar position, and the circuit is broken. The water 


| fall of three inches at the reservoir : 


' shown by the enlarged sections on fig. 


| would be abandoned within four or 


| of the reservoir. 
| cast-iron chamber, 


rising swings the magnet in the opposite cirecticn 
over the armature CC, which, being attracted, 
closes another circuit through the caps H H. When 
the magnet is released, it is prevented from swing 
ing over the opposite armature the 


by attraction 


of the iron bar A, which is placed midway > 
tween the two armatures. At the engine-house is 
the indicator, a rear view of the mechanism of 


two eles 


the 


which is shown on fig. 3. It consists of 
tro-magnets, A and B, 
armatures C' C, armature lever D, and slide. FE, re- 
volve in either direction the toothed wheel F, to 
the spindle of which is attached the indicating hand, 
When the circuit is closed at the reservoir by the 
falling of the water surface, the armature is drawn 
against the electro-magnet A, throwing the latch 
G against a tooth of the wheel F, thus moving the 
wheel and indicating the 


which, by means of 


by hand on the dial a 
when the cir- 
cuit is broken, the armature, 
drawn up by the spring 
in the figure. 
moved in the direction by means of the 
armature lever D. The end of this lever is toothed, 


the faces of the teeth 


being released, is 
K into the position shown 
When the water 


opposite 


rises the wheel is 


being inclined planes, as 
3. The are 
mature lever D also acts as a ratchet to hold the 
wheel Fin position. The indicator has now 
in constant use for three years, and has given com 
plete satisfaction. 

‘* When the works were built. the 
not located at igh an elevation 
desired, but as it was supposed that the 


been 


reservoir Was 
as as was 
works 
five vears, it 
was not deemed advisable to purchase land for the 


reservoir at a greater elevation. On account of the 


inefficient supply caused by the low grade of the 
reservoir, and the probability that the works 
would be maintained for some years, an experi 


ment was tried the past summer for the purpose of 


furnishing a supply for the buildings above the 
level of the reservoir. 
‘ The exp riment, which has been entirely suc- 


cessful, 
valve, 


consisted in the introduction of a check 
with a safety valve by-pass on the force 
main, which is also the supply main, just outside 
This check 


valve consists of a 


containing a flap valve; the 


i shaft upon which this valve is fixed passes through 


| the side 


of the valve casing, and has attached a 


| weighted arm to counterbalance the weight of the 


valve. The by-pass is a six-inch pipe, 
passes around the check valve, 
safety valve. 


which 
and contains a 
The pressure of twenty pounds re- 


_ quired to open the safety valve is regulated by a 
magnitude, but on account of some details of con-| at the pumping station should at all times be in-| 


formed as to the depth of the water in the reser-| 


ing a capacity of 250,000 gallons in twenty-four reservoir, a pressure gauge attached to the force 


hours. This rate can be doubled in case of emer~ main could not be used for this purpose. 

gency. The reservoir, or tank, situated about a’ The result has, however, been attained by means 
mile distant from the pumping station, is about | of an electric indicator, designed and pateuted by 
twenty-nine feet square, and has a capacity of about Thos. Hall, an electrician of this city. It consists 
40,000 gallons. Its foundation is concrete, resting of an apparatus at the reservoir, and an indicator 
upon rock and hard pan. The side walls are ten at the engine-house, w shows at all times the | 
feet high, five feet thick at bottom, two feet thick height of the water in reservoir. The appe-| 
at top, built of rubble-stone laid in cement. 


weight upon a lever attached to the safety-valve 
stem. When the pumps are in motion the check 
valve remains closed, and the surplus water not 
used by the consumers passes through the by-pass 
and safety valve into the reservoir, and the press- 


‘ure in the mains is increased twenty pounds over 


the reservoir head. When the pumps are stopped, 


,or when from any cause the draught upon the 


mains is in excess of the pumping capacity, the 
pressure falls, the check-valve opens, and a supply 
is furnished from the reservoir. 

“The high pressure, or,increased head, is fur- 


The ratus at the reservoir, shown on figs. 1 and 2, con- | nisbed during the day bours, and during the night 


sides and bottom of the reservoir are lined witb . sists of a horseshoe magnet attached at right the supply is drawn from the reservoir. The check 


four-inch course of brick-work, which is covered 


angles to the bar A, and free to swing between the valve was designed and furnished by H. R. Worth- 


with a thin coating of Portland cement. This armatures Band ©. A vertical brass rod, D, hav-| ington, of New York. 
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‘The cost of the works, exclusive of the street 
mains, was $7,745, divided as follows: Engine- 
house, pump foundations and chimney, $2,350; 
pumps and boilers, $2,400 ; reservoir, $2,750 ; elec- 
tric indicator, including wires, $245.” 

18 Soe pale - 


COLLECTION OF SAMPLES OF WATER. 





The quantity of water which the water-analyst 
should direct to have sent to him for analysis 
should not be less than half a gallon, unless, in- 
deed there are difficulties in getting so much. In 
case of necessity, however, a very small quantity 
of water may be made to do, if extreme care be 
taken that the bottie is perfectly clean. 

The most convenient kind of bottle for holding 
the half-gallon of water is the stoppered glass bottle 
known as the ‘‘ Winchester Quart,” the capacity 
of which is about half a gallon, and which is to be 
obtained at most druggists’ shops in this country. 


Great cleanliness should be insisted upon, and by | 
way of insuring this the direction may be given to | 


pour into the bottle a little strong sulphuric acid 


and allow it to flow over the inner surface of the, 
bottle, and then to pour in water and shake up, | 


and then to wash with water until the rinsings 
are no longer acid.* 


Before being charged with water the bottle 
should be rinsed out with some of the same kind 
of water as that which is to be analyzed. 

The bottle having been charged with the sample 
of water, care must be taken that it should be 
nearly but not quite full, and that having been at- 


tended to, the stopper should be inserted, and tied | 


over with a piece of clean linen or calico. 

The employment of linseed meal, almond paste, 
etc., as lutings, is to be most strenuously avoided, 
but it anything of the sort be required, a little seal- 
ing wax is perhaps the least age neers Al- 
though it is preferable to have a glass stopper, still 
a clean new cork will do, and in the course of our 


experience we have never known any harm to| 


arise from a clean cork. 
‘Lhe sample of water should be kept in a cool and 
dark place until it is examined, and the examina- 
ion, if possible, should take place within forty 


eight hours after the collection of the sample. In| 
making the examinations of the water supply to | 


towns, it is well to draw the water direct from the 
street mains, and the water-jets at the cab-stands 
in London offer special facilities for the’ collection 
of samples of the water supplied by the different 
water companies. In order to get a fair sample, it 
is a wise precaution to allow a 


sample. 


If the water to be examined be that of a river or | 
pond, the entrance of the scum into the bottle | 
shouid be avoided by immersing the bottle in| 


water, taking care that the mouth shall open a 
little distance below the surface. 
In the case of the river, the middle of the stream 


should be selected, and the outlets of sewers and | 


feeders should be avoided. A note should also be 
made whether there has been a heavy rain or long 
drought.—Chapman & Wanklyn’s *‘ Analysis of 
Potable Waters.” 








GENERAL INTELLIGENCE. 


G2" We solicit and are always pleased to publish in these 
cotumns any, items of interest that may be furnished us. 


GAS AND WATER. 


It is probable Edison’s electric light will be tried at 
Cincinnati on New Year's Eve. 


About $15,000 is the estimated expense for increasing 
the water supply of Hyde Park, Mass. 


Guelph (Ont.) water-works by-law was carried on 
Friday by a majority of 24. The figure is $25,000. 

The two gas companies of Jeffersonville, Ind., have 
consolidated, ana are to furnish gas at $1.90 per 1,000 
feet. 

News of Edison’s electric light has depreciated gas 
stock in London. The same is the case in Montreal, 
Canada. 

There is some talk of furnishing Sherbrooke, Province 
of Quebec, with water-works and gas. Two wealthy 
capitalists and one engineer have heen viewing the 
place. 

Union Iron Foundry, Ihiladelphia, has received an 


order for the foundry-work for the Norristown Water- > 
Works, which are to be enlarged to four times the ~ 


present capacity. 

The casting for the new stop valve for the Hiland 
Avenue Reservoir, Pittsburgh, will be finished on Satur- 
day. The water is accumulating at the rate of 13,000,- 
000 gallons per day. 

Sr. Josep, Mo., Dec. 23.—The vote to-day on the 
water-works proposition was 1,869 for and 19 against. 
Work: will be begun at an early day on the building, etc. 
The iron will be shipped in immediately. 


‘*In cases where a complete analysis is required, ‘and where 
alkalinity and sulphates are to be determined, it is thé safést 
to omit 


e washing without acid. 


ittle water to run | 
away so as to clear the pipe before collecting the | 


ENGINEERING NEWS. 


| The Holl “Water-W 508 
y Water-Works Company of Loc 
has just contracted with the Tide Water Oil 


of Pennsylvania, to put up an oil pump and 
with a capacity of 6,000 fasvens in twenty-four hours. 


y 


The Columbus (O.) Water Tunnel is a ee 
ith | 


the cleaned pipes and the filtering process of the tunnel, ing tt or They theuld < the 
around the furnace 


the work of cleaning out the pipes is commenced. 


assurances are given that the city will have clear and 


pure water in the future. ‘connection with the ash. 


The St. Cunegunde (Province of Quebec) Water-Works | 
are completed, and were inspected on the 24th by the | 
City Council. Satisfactory tests of machinery and 
to were made. The contractors and proprietors are 

essrs. Berger and Beique. | 


A million more gallons of water is being used daily 
now in Rochester than was used during the hottest days | 
of summer. The ecw is investigating the cause | 
of so great waste. e@ present consumption from the | 
reservoir is 4,500,000 lons per diem. | 


Four of the six gas companies in Brooklyn have voted 
to consolidate. It is urged in favor of the union that, | 
with only one office and one set of employés, the price 
char, consumers would be greatly reduced, but the 
people, who understand gas monopolies pretty well, 
cannot see the point, and will resist the pro pool. 


Emporia, Kan., is to have water-works. The ma- 
chinery is contracted for to the Holly ne 
Co., of Lockport, N. Y., the pipe and pipe-laying an 
| buildings to Russell & Alexander. Capacity of engines 
to be one million —- per day. The total cost of 
works to be about $70,000. Work to be commenced at 
once, and to be finished by spring. 


The N. Y. Tribune says of the latest electric lamp, 
that there is no new principle involved in Edison’s light, 
and the modifications he has made in the Sawyerman 
light are but a poor return for fifteen months’ labor. 
The new Sawyerman-Edison lamp is not likely to be 
regarded as a complete and satisfactory solution of the 
great problem which has so long been absorbing the 
attention of electricians. 


St. Joseph, Mo., was to vote on the Water-Works 
question on the 23d inst. The following from the 
| Chicago Times is consoling to the contractors, no doubt, 
and will, perhaps, explain why prominent bidding firms 
have withdrawn from the contest, preferring to hold 
| their $5,000 deposit in their own hands: St. JosEPH, 
Mo., Dec. 21.—Judge Royal, appointed by the City 
Council last week to compromise the city debt, will 
leave Monday morning for New York, with that end in 
view. He is instructed to compromise it at sixty cents 
on the dollar. 


+ The Holyoke Water-Power Company is getting many 
letters inquiring when the report of the big water-wheel 
| test will be ready. It was expected by the turbine 
makers that this would be published soon after the trial 
closed, but the company has decided to include in the 
| same report the experiments with draft-tubes, and also 
the results of a trial, yet to be made, of the loss sus- 
tained by the transmissiono power through gears and 
belts. Manufacturers of the latter have been asked to 
send their goods in to be experimented with, and the 
trial will be a valuable one. 


The new water-works for Alpena, Mich., have been 
completed and accepted by the city, for which it pays a 
rental of $6,500 per year, with the right to purchase on 
| payment of their cost and $2,000 additional. The 

water-works company have me yee , the combined 

pumping capacity of which is 3, gallons per minute, 
about 4,500,000 per day. The length of pi laid in 
the various streets is 50,519 feet, of from four to six- 
teen inches in diameter. The hydrants, which are 80 
in number, have each two hose attachments. The 
engine-house is built of stone and brick, covered with 
| an iron roof. 


An effort is being made at Indianapolis to settle the 
water-works controversy. Year before last the Council 
| cut off 80 hydrants, paying the company for 472. Last 
year, by agreement, the entire number, 552, were put 
in service, but only 472 collected for, the understanding 
being that this year the full number was to be paid for. 
This, thus far, the Council and Aldermanic committees 
| have declined to accede to, claiming that the old Council 
could not bind the present one, and no arrangement has 
been made. General Manager Macauley has been au- 
thorized to offer the service of the 552 hydrants for the | 
price of 512, meeting the city half way, and has sub- 
mitted the proposition to the Common Council. 





STREETS, DRAINAGE, ETC. 


The sewerage system of Chicago has been increased 
during the past year to the extent of 110,234 feet, or 
nearly 21 miles, against 88,031 feet in 1878. On Jan. 
1 last, there were 294 miles 3,860 feet of sewers, mak- 
ing the total now laid 315 miles 3,214 feet. The work 
of the past year was as follows: 

Length 


Size. in feet. Size. 


Es i6.dcnbe tchspenee ; 





Chicago cautions householders in regard to their 
naces. In many houses in the city the basements 
not high enough to.admit a furnace, and the diffic 
obviated by digging a pit in which it is placed. 
pit is generallh c to the house-drain, and 
drains, almost without exception, leak at the bottom, 
where it is difficult for the drain-layers to fasten the 
cement closely. The sewerage 
lates through the 
furnace-pit and the fumes from it are 

| draft-flues at the bottom and so distributed 


Pa., | effectually as if their waste-pipe were untra’ 





‘the house, poisoning its imhabitants with sewer gas as 


Dec. 27, 1879. 


pped. A 

bottle of stuff taken from the it at No. 57 
Rush street, is on exhibition at the office of the depart- 
ment. It is most and smells like a ee. 
holders are against s-poisoning rec- 
tion. They should see to it, that their furnace-pits are 
made im to water by bricking up and cement- 
small draft-holes 
near the bottom and rig a flue in 
, running to the side of the 
the pure air outside, for sup- 


house and connecting wi 
plying the air for heating. 
echo iin cancel 
BRIDGES. 


The Pittsburgh Bridge Works have nineteen bridges 
under way. 


Work has been resumed on the railway bridge across 
the Ottawa river at L’Original. 


Work at the Chaudiere (Canada) Railroad Bridge has 


| been suspended for the winter. 


The Champaign, Havana & Western Railroad Com- 
pany has commenced work on its proposed bmdge 
across the Iilinois River at Havana. 

Timber and stones for bridges are being hauled on the 
Lake Champlain & St. L. J. R. R. tospan the St. Francis 
and Nicolet Rivers. The bridges will cost, it is said, 
$125,000 when completed. 


The railway bridge across the Ottawa River at Hull, 
to counect the Canada Central with the Montreal, Ottawa 


| & Western Railway, is rapidly approaching compietion, 


and will cost very much less than the estimate of Mr. 
Peterson, the Government Engineer, who is looking 


| sharply after the work. 


The Credit Valley Bridge at Galt, Ont., was satisfac- 
torily tested on Friday last in the presence of Chief 
Engineer Bailey and a number of the directors of the 
company. This test establishes the connecting ,link 
between Toronto and Ingersoll. The bridge has five 
a of 150 feet each, and the approaches are 200 feet 
each. 

Ottawa, Dec. 22.—This afternoon a delegation, con- 
sisting of Hon. James Skead and Messrs. J. . Russell 
and T. Patterson, representing the Ottawa Board of 
Trade, waited upon Sir Charles Tupper, Minister of 
Railways and Canals, and presented the resolution re- 
cently passed by that body, urging immediate action in 
the Coteau Bridge matier. The deputation was cour- 
teously received, and an exact position of matters ex- 
plained by the Minister, who handed to Hon. Mr. Skead 
oy of a letter from Col. Gzowski, dated 16th De- 
cember, as follows: ‘‘Srr: I have made a personal 
examination of the locality and of the proposed site of 
the bridge across the St. Lawrence, intended to be 
constructed by the Coteau and Provinee Line Rail- 
way Company, near Coteau Landing. I was accom- 
panied by Mr. David Stark, C. E., who verified the loca- 
tion survey of the site selected by the company. The 
site of the proposed bridge is from a point on the north- 
ern bank of the St. Lawrence across the navigable 
steamboat chanuel to Giroux Island, 840 feet in width ; 
from Giroux Island across the channel to Clark’s Island, 
2,080 feet in width ; from Round Island across the chan- 
nel to Clark’s Island, 930 feet in width: and 
from Clark’s «sland across the navigable chan- 
nel to the main south shore, 1,425 feet in 
width, making the total length of bridging across 
the four channels, the first and last being navigable 
channels, 5,259 feet; the distance across the three 
islands being 6,300 feet, making the entire distance 
between the Northern and Southern banks of the river, 
on the selected site, 11,595 feet. The plan and section 
show a design for a bridge to be built on a low Jevel, 15 
feet above ordinary low water, with two pivot draws, 
one in the North steamboat channel, with two ope 
of 200 feet each, the other draw in the South navigable 
channel, being the entrance to the Beauharnais Canal, 
with two openings of about 50 feet each. 
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RAILROADS. 


It has’been publicly announced for the first time in 
Boston that the Union Pacific Railroad had taken 
measures for the erection of a monument to Oakes 
Ames, the same to be plaeed at Sherman, the highest 
elevation attained by the road in the Rockies. 

The Mexican Congress will not do anything to pro- 
mote railway communication with the United States. The 
tone of the respectable press is decidedly favorable to a 
closer intercourse with the United States, but some par- 
ties, without influence or standing, are endeavoring to 
make capital for themselves by showing their anti- 
American spirit. 

Steel rail manufacturers abroad are anxiously dis- 
cussing the prospects for a line of railway, to connect 
the new Russian possessions in Asia with the home sys- 
tem of railways. The scheme has only been prepared 
for submission to the Russian government, not $ 
but as the road will be 1,650 miles long, even the talk of 
building it has perceptibly influenced the markets. 


During the nine months ending 30, not a single 
was killed on all the Bri peerage ta ane 
dent to trains or rate and only eel <r were 
80 k —— passengers a employés 
ware injured. accidents on railways from other 
causes, however, generally carelessness of the sufferers, 
caused 655 persons to be killed, and 2,420 to be injured. 
fe Se pete tired Year are ane aa oe addition of 
les to the 


49 n aggregate length of New Hampshire's 
a section of the Manchester & Keene on 


road 
| 29.55 miles ; the Whitefield & Jefferson road 10 miles, 











